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THE  LEEGHWATER  STEAM  ENGINE. 

DRAINAGE  OF  THE  HAARLEM  LAKE,  HOLLAND. — Engineers:  Messrs.  J.  GiBBS  and  A.  Dean. 
CTVith  Two  Engravings,  Plates  1  and  2.) 


The  geographical  changes  which  are  produced  near  the  embou- 
chures of  rivers  by  deposition  of  alluvial  matter  are  in  no  part  of  the 
world  exhibited  in  a  more  remarkable  manner  than  in  the  delta  of  the 
Rhine.  The  natural  operations  of  that  river  interest  the  antiquarian 
by  the  remoteness  of  their  date,  the  geologist  by  their  extent  and 
physical  character,*  and  the  engineer  by  the  grand  artificial  works 
undertaken  to  resist  or  modify  their  effects. 

The  Rhine  on  entering  the  Low  Countries  divides  into  sev  eral 
branches  :  the  southernmost  of  these,  the  Whaal,  reaches  the  sea  near 
Kampen ;  the  most  northern  branch  is  nearly  at  right  angles  to  the 
former,  and  empties  itself  into  the  "rolling  Zuyderzee,"  and  another 
branch  passes  Rotterd.im.  The  Rhine  proper  continues  its  enfeebled 
course  to  Leyden  and  Utrecht,  and,  nearly  exhausted  by  the  numerous 
canals  which  are  connected  with  it,  finally  reaches  the  sea  by  a  small 
artificial  sluice.  Its  fate  lias  been  aptly  compared  to  that  of  a  de- 
throned monarch,  who  is  deprived  even  of  the  satisfaction  of  attracting 
admiration  and  sympathy  by  the  grandeur  of  his  exit. 

It  is  very  interesting  to  observe  how  this  delta  has  been  altered 
even  in  the  historic  period.  In  the  time  of  the  Romans  the  Rhine 
had  but  two  branches;  Virgil  calls  it  6icorn!S,  and  Tacitus  says  that 
the  largest  of  these  branches,  that  nearest  to  Gaul,  is  called  f^ahalum.f 
Even  in  the  days  of  Charlemagne,  the  Rhine  communicated  with  the 
Escaut,  by  abranch  of  theMeuse,  which  has  since  entirely  disappeared. 
A  great  inundation,  a.d.  830,  destroyed  the  regularity  of  the  mouths  of 
the  river.  But  perhaps  the  most  remarkable  alteration  of  all  has  been 
the  conversion  of  the  Zuyderzee  from  an  inland  fresh-water  lake,  such 
as  it  is  described  by  Pomponius  Mela,  into  a  gulf  of  the  sea.  This 
change  took  place  in  the  13th  century,  and  was  the  result  of  violent 
storms,  during  which  the  sea  destroyed  the  barrier  between  itself  and 
the  lake.  Traces  of  this  barrier  still  exist  in  the  islands  and  shoals 
between  the  Helder  and  Ter-shelling. 

The  natural  division  of  the  R  hine   into  two  branches  was  first  dis- 

*  It  is  calcuUted  (\nsted'3  Geology,  1.7),  that  sevea  or  eight  thousand  millions  of  tons 
of  alluvial  mud  are  carried  down  by  the  stream  annually.  The  greater  part  of  this  soil  is 
deposited  in  Holland. 

t  The  passage  in  Tacitus  (Aon.  IL  0,)  seems  somewhat  inconsistent  with  anotlier  in 
Cfesar  (De  Bell.  Gall  IV.  10),  where,  after  a  sentence  of  which  the  text  is  evidently  cor- 
rupt, and  the  meaning  [to  us  at  least),  obscure,  it  is  said,  *'  Ubi  Oceano  appropinquat,  in 

plures  diffluit  partes,  multis,  ingentibnsque  insulis  effect's multisqne  capitibus  in 

Oceanum  influit."  It  has  beeu  supposed,  however,  that  Ceesar  speaks  merely  of  the 
subordinate  streams  and  mouths  near  the  coast. 
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tuibed  by  the  Roman  legions  under  Drusus,  who,in  the  12th  year  before 
the  Christian  era,  dug  a  canal  from  the  Rhine  to  the  small  river  Sala, 
as  a  military  defence.  This  canal  soon  became  enlarged  by  the  force 
of  the  current  into  a  third  branch  of  the  Rhine.  A  fourth  branch,  the 
Leek,  was  created  subsequently,  in  a  similar  manner,  during  an  insur- 
rection under  Claudius  Civilis. 

In  our  own  times  another  important  change  is  about  to  take  place. 
The  L  ike  of  Haarlem  is  a  large  fresh  water  lake,  between  Leyden  and 
Amsterdam,  and  communicates  with  the  Zuyderzee.  The  project  of 
draining  this  lake  has  been  long  entertained.  The  bottom  consists  of  an 
alluvial  deposit,  well  suited  for  agriculture.  It  was  at  the  end  of  the 
last  century,  when  steam  engines  began  to  be  used  for  drainage,  that 
the  idea  of  emploving  them  in  draining  the  Lake  of  Haarlem  was 
first  entertained.  The  idea  was  but  the  extension  of  that  which  had 
already  been  practically  exemplified  in  the  drainage  of  the  Beilm  and 
Diem,  in  Holland.  The  longest  side  of  the  lake  of  Haarlem  is  parallel 
to  the  sea,  and  is  separated  from  it  by  a  very  narrow  strip  of  land. 
Moreover,  the  level  of  the  lake  is  some  twenty  feet  below  that  of  the 
sea.  When,  therefore,  the  drained  country  is  covered  with  villages 
and  farms,  it  must  be  well  protected  by  dikes,  or  the  sea  may  some 
day  perhaps  pay  the  sober  Dutchman  a  visit  for  which  even  their 
amphibious  nature  has  not  sufficiently  prepared  them. 

In  order  to  ascertain  the  most  approved  method,  and  at  the  same 
time  the  most  economical  manner,  of  draining  the  lake,  the  Dutch 
Government  appointed  a  Commission  of  Engineers  to  report  upon  the 
best  means  and  to  examine  the  various  plans  of  drainage  adopted  in 
England.  After  examining  a  great  variety  of  schemes  and  proposals,  it 
was  determined  to  adopt  the  plan  submitted  by  Mr.  Josepli  Gibbs  and 
Mr.  Arthur  Dean — who  have,  by  close  attention  to  all  the  details,  pro- 
duced an  engine  which  is  working  with  great  effect  and  astonishing 
economy  of  fuel.  It  is  proposed  to  have  three  engines  of  the  same 
power,  and  three  sets  of  pumps. 

The  first  of  these  engines  is  now  in  operation,  and  the  engineers 
have  furnished  us  with  the  following  description,  which  is  replete 
with  valuable  and  interesting  iufurm  ition,  and  is  accompanied  by 
ample  illustrations  of  the  details.  The  means  taken  to  avoid  shocks 
or  impulses  in  an  engine  of  this  magnitude  are  especially  worthy  of 
attention. 
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DESCRIPTION   OF  THE    ENGINES. 

Tlie  Leeghrvater  Engine,  as  shown  in  Figs.  1,  2,  ami  5  of  tlie  accom- 
panying Enpriivings,  Plates  1  and  2,  has  two  st>»am  cylinders  A  and  C, 
one  within  the  other,  united  to  the  same  bottom  X,  but  tlie  inner  one 
is  not  attached  at  the  top,  a  clear  space  of  li  inch  existing  between 
it  and  the  cover,  whicli  serves  for  both  cylinders.  Thel.irge  cylinder 
A,  is  144-37  inches  diameter  and  li  inch  thick,  and  C,  the  small  cy- 
linder, 81-25  inches  diameter  and  1|  inch  thick  ;  both  are  tnilv  bored 
out,  and  the  small  cylinder  is  also  turned  on  its  outer  circumference. 
B  is  a  steam  j.icket  for  the  large  cylinder,  cast  in  13  segments — which 
is  again  enveloped  by  a  wooden  casing  I,  having  4  inches  of  peat 
ashes  between  them. 

Pisloris. — The  small  cylinder  C  is  fitted  with  a  plain  piston  of  5474  81 
square  inches  area,  and  the  large  cylinder  A  is  occupied  bv  an 
annular  piston  of  10,323-3lj  square  inches  area.  The  areas  of  the  two 
cylinders,  after  deducting  ■172"S  square  inches  for  the  thickness  of 
small  cylinder,  are  as  1  to  2-S5.  The  internal  and  external  packings 
ofthe  pistons  consist  of  hard  cast  iron  segments  at  bottom,  with  gasket 
above,  pressed  down  by  glands,  also  in  segments ;  the  open  spaces  in 
the  pistons  cc  are  filled  with  cast  iron  plates,  and  the  tops  of  tlie 
pistons  have  moveable  cast  iron  covers. 

Cap  or  Crosshead. — The  pistons  are  connected  to  the  great  cap  or 
crosshead  G  by  the  main  |)iston  rod  Y,  of  12  inclies  diameter,  and  by 
four  small  rods  y  of  4-5  inches  diameter  (figs.  I  and  5).  The  great  cap 
G  has  a  circular  body  i)  feet  G  inches  diameter,  divided  into  eight 
compartments,  which  can  be  filled  with  cast  iron  weights;  from  its 
centre  a  guide  spindle  z  passes  through  a  stuffing  box  placed  in  tlie 
centre  of  a  great  beam  of  timber  2  feet  square,  which  passes  across 
the  engine-house,  and  is  secured  to  its  walls;  there  are  two  other 
guide  rods,  6,  which  pass  tlirough  stuffing  boxes  in  the  arms  of  the 
great  cap  G,  and  are  secured  to  the  upper  and  lower  spring  beams. 

Plungers. — Suspended  from  the  arms  of  the  great  cap  are  two 
9-in.  plunger  poles  F,  working  in  plunger  cases  D;  attached  to  D  are 
two  valve  nozzles  d",  connected  with  stand  pipes  d',  by  two  branch 
pipes  r/'";  the  valve  nozzles  are  connected  with  each  other  and  an 
hydrostatic  equilibrium  valve  nozzle  O,  from  the  bottom  of  which  a 
branch  piece  is  connected  with  the  stand  pipes  d'  by  the  pipes  d"". 
The  exterior  surfaces  ofthe  plunger  cases  D,  are  turned  truly,  so  as  to 
allow  the  rini^s  ee  to  slide  up  and  down  freely;  the  rings  are  sus- 
pended from  the  great  crosshead  by  rods  v,  and  are  furnished  with  cross 
bearings,  on  which  the  jaws  of  the  two  air-pump  balance  beams  E 
rest:  the  inner  ends  of  these  b.dance  beams  move  in  a  perfectly  verti- 
ciil  line,  and  the  outer  ends  are  furnished  with  rollers  working  between 
guides,  to  allow  for  the  variation  of  the  beams  during  the  up  or  down 
stroke. 

Air  Pump, — Frotn  the  centre  of  the  air-pump  balances,  the  two 
air-pump  plunger  pistons  n'  are  suspended  (fig.2);  diameter  of  plunger 
pistons  40  in.,  stroke  5  feet;  the  two  air-pumps  N  are  united  bv  a 
branch  piece  with  the  bottom  of  the  cmidenser  M.  The  condenser  has 
an  intermittant  injection  by  a  valve  S-ni.  diameter,  and  a  constant  in- 
jection by  another  valve  of  3-in.  diameter.  R  is  the  condenser  cis- 
tern. 

Pipes  and  Valves. — L  is  the  steam  pipe  (2  feet  diameter)  from  the 
boilers;  in  it  is  placed  a  double-beat  governor  valve  of  16-in.  diam- 
eter. 

P,  the  induction  valve,  IG-in.  diameter  and  nozzle. 
Q,  Equilibrium  valve,  2U-in.  diameter  and  nozzle. 
S,  Eduction  valve,  2lj-in.  diameter  and  nozzle. 

5,  Equilibrium  steam  pipe. 
The  induction  and  equilibrium  nozzles  are  each  connected  to  a  sepa- 
rate port  cast  in  the  cylinder's  bottom.  The  eduction  nozzle  is  con- 
nected by  a  pipe  M,  3i-iii.  diameter,  to  the  branch-pipe  M  of  the 
condenser.  The  pipe  M  is  also  connected  to  the  bottom  of  the  cy- 
linder, in  which  a  purt  is  cast,  which  communicates  with  the  space 
under  the  annular  piston;  by  this  arrangement  a  constant  vacuum  is 
maintained  beneath  that  piston. 

The  Hand  Gear  is  connected  to  the  weigh  post  K,  and  the  plug  rod 
is  worked  by  a  lever  and  shaft  T,  the  outer  end  of  which  is  slotted 
and  worked  by  a  pin  on  the  sliding  ring  e. 

Pumps — The  engine  works  eleven  pumps  of  63-in.  diameter  ;  each 
pump  is  furnished  with  a  cast  irun  balance  beam  H  (fig.  I),  which 
radiates  from  the  centre  of  the  piston  rod;  the  inner  and  outer  arms 
are  of  equal  lengths  from  the  centre  gudgeon.  The  inner  ends  of  the 
balance  beams  are  furnished  with  cast  iron  rollers,  working  against  a 
plate,  fitted  with  guides  for  each  roller,  which  is  screwed  up  against 
the  under-side  of  the  great  cap;  each  beam  is  connected  to  the  cap 
by  two  slotted  bridles,  to  ensure  simultaneous  upward  motion  during 
the  np-stroke  of  the  engine.  From  the  outer  end  of  the  balance 
beam  the  pump  pistou  is  suspended  by  wrought  iron  rods,  3-in.  diam- 


eter and  IG  feet  long,  and  an  additional  length  of  14  feet  of  patent 
chain  cable  attached  to  the  pump  piston.  Fig.  3  shows  a  section  of 
one  of  the  pumps,  and  fig.  4  an  elevation  of  tue  piston.  A,  working 
barrel,  G3-in.  diameter ;  B,  windbore  and  clack  piece  ;  C,  the  piston 
or  bucket;  D,  bottom  valve  and  seat. 

The  pum])  jiiston  C  is  of  a  jieculiar  construction;  it  is  composed 
of  a  wrought  iron  centre  piece,  1  inch  thick  ;  firmlv  bolted  to  this 
piece  are  two  double  elbow  frames  of  cast  iron,  called  "  the  cradles;" 
the  elbows  are  faced  with  gnn-metal  plates  ;  the  craciles  serve  to  sup- 
port two  wrought  iron  semi-elliptic  valves  c  c,  which  occupy  the  whole 
area  of  the  pump  when  they  f dl  out,  and  constitute  in  fict  the  piston. 
These  valves  are  edged  with  wood,  having  a  piece  of  leather  on  the 
upper  side  secured  by  a  wrought  iron  gl.md  ;  the  valvos  are  hung  to 
the  centre  piece  at  about  3  inches  from  their  lower  edges,  so  that 
when  they  open  during  the  down  stroke,  any  dirt  or  s  ind  which  has 
lodged  on  the  bottom  may  fall  through.  Attached  to  the  centre  piece 
are  two  plates  of  cist  iron,  which  serve  as  ballast  to  sink  the  piston  ; 
these  ends  are  cast  with  a  jaw,  in  which  pieces  of  wood  are  secured 
to  prevent  friction  against  the  sides  of  the  pump  and  to  give  steadi- 
ness to  the  piston.  These  pistons  require  a  weight  of  1'4  lb.  per 
square  inch  of  the  area  of  the  pump  to  sink  them  with  the  velocity 
required  upon  the  down  stroke.  The  pump  pistons  of  the  Leeghwater 
are  not  furnished  with  guides,  as  shown  in  figs.  3  and  4,  and  work  very 
well  without  them  :  but  the  pistons  for  the  pumps  of  the  Cruquius 
and  Van  Lynden  engines  (now  constructing  fur  the  drainage  of  the 
lake)  will  have  guides,  as  shown  in  the  drawings,  in  consequence  of 
the  diameter  of  the  pumps  being  incre.ised  to  73  inches. 

Pump  Valves. — The  bottom  valves  have  cast  iron  seats  secured  to 
the  windbore,  the  valve  beats  are  of  wood,  and  the  valves  are  simply 
plates  of  wrought  ircm,  1  inch  thick  ;  the  valves  are  not  hung  on  fixed 
joints,  but  are  each  fixed  to  a  bar,  the  ends  of  which  are  entered  ia 
cast  iron  slot  pieces,  allowing  a  rise  of  IJ  inch,  so  that  the  valve  can 
rise  altogether  from  its  beat,  and  give  a  large  water  passage  all 
round. 

Power  of  Engines. — The  steam  and  pump  pistons  both  perform  a 
stroke  of  10  feet  in  length:  each  pump  by  calculation  should  deliver 
G'02  tons  of  water  per  stroke,  or  GG'22  tons  for  the  eleven  pumps; 
but  by  actual  admeasurement  of  the  quiuitity  delivered,  it  is  found  to 
be  03  tons.  The  loss  might  be  reduced,  but  probably  at  the  expense 
of  increased  friction. 

The  Engine  House  is  a  massive  circular  tower,  concentric  to  the 
cylinders;  on  its  walls  are  placed  the  eleven  pump  balances  r.idiating 
from  its  centre,  shown   in  the  accompanying  sketch.     The  pump 


balances  a,  h,  c,  are  placed  at  120  degrees  from  each  other;  dd,  ee,  ff 
^g,  are  placed  opposite  each  other:  therefore,  by  this  arrangement, 
the  equilibrium  of  the  great  cap  of  the  engine,  under  which  the  inner 
ends  of  all  the  balance's  are  concentrated,  is  not  in  any  way  disturbed. 
If  any  of  the  puaqis  require  repairs,  the  opposite  pairs  can  be  easily 
detached,  without  causing  more  than  a  trivial  delay  to  the  working  of 
the  engine. 

The  Action  of  the  eni:;ine  is  very  simple  ;  the  steam  being  admitted 
into  the  small  cylinder,  the  whole  of  the  dead  weight  and  pump  balance 
beams  attached  to  the  great  crosshe.id  are  elevated  with  it,  and  the 
steam  being  cut  oil'  at  such  portion  of  the  stroke  as  may  be  required, 
the  remainder  is  eSected  by  the  momenlura  acquired  by  the  dead 
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weight  and  tlie  pressure  of  tlie  expanding  steam  upon  the  small  pis- 
tun  (tlie  pump  pistons  at  the  same  time  make  tlieir  down  stroke) ;  at 
the  end  of  tlie  up  stroke  a  pause  of  one  or  two  seconds  is  requisite, 
to  enable  the  valves  of  the  pump  pistons  to  fall  out,  so  that  upon  the 
down  stroke  of  the  steam  piston  they  may  take  their  load  of  water 
•without  shock.  During  this  time  it  is  necessary  to  sustain  the  great 
crosshead  and  its  load  of  dead  weight  at  the  point  to  which  it  was 
elevated  bv  the  up  stroke,  as  otherwise  it  would  fall  back  until  the 
fTipanded  steam  under  the  small  piston  was  compressed  to  a  density 
enual  to  the  pressure  per  square  inch  of  the  load  lifted,  or  would 
cause  a  very  vioh'nt  shock  upon  the  pump  valves  by  suddenly  throw- 
ing them  out  against  the  sides  of  the  pumps.  To  avoid  these  evils, 
the  hydraulic  apparatus  D  F  was  devised. 

Hydraulic  Jlpparnliis. — When  the  engine  makes  its  up  stroke,  the 
plunger  poles  F  (whicli  form  part  of  the  dead  weight)  are  lifted,  and 
the  water  from  the  stand  pipes  and  reservoirs  ci'  Hows  through  the 
valves  d",  and  follows  up  the  plunger  poles  as  fast  as  they  are  ele- 
vated. At  the  end  of  the  stroke  the  spherical  valves  instantly  close, 
and  the  dead  weight  is  suspended  exactly  at  the  point  at  which  it  had 
arrived — and,  of  course,  if  the  valves  are  tight,  could  be  maintained 
there  for  any  given  period  ;  in  consequence  of  all  strain  being  thus 
removed,  there  is  no  pressure  to  close  the  valves  of  the  pump  pistons 
beyond  their  own  weight ;  therefore,  they  fall  out  without  the  slight- 
est shock.  To  make  the  down  stroke,  the  equilibrium  steam  valve 
Q,  and  the  hydraulic  valve  O  are  opened  simtdlaiuoushj  :  the  water 
from  beneath  the  plungers  escapes  to  the  stand  pipes  and  reservoirs 
by  the  pipes  d"",  and  the  steam  from  the  small  cylinder  passes  by  the 
pipe  q,  round  to  the  upper  side  of  the  sm;ill  and  annular  pistons,  puts 
tlie  pressure  on  the  small  piston  in  equilibrium,  and  presses  upon  the 
annular  piston  (benealh  which  a  constant  vacuum  is  maintained),  in 
aid  of  the  dead  weight  now  resting  upon  the  inner  ends  of  the  pump 
balances:  by  the  united  eftbrt,  the  pump  pistons  are  elevated  and  the 
water  discharged.  Before  the  next  stroke  is  made,  the  eduction 
valve  is  opened  and  a  vacuum  formed  over  both  pistons. 

So  well  does  the  hydraulic  apparatus  just  described,  effect  the  ob- 
ject for  which  it  was  designed,  that  the  Haarlem-mer  Meer  Commis- 
sioners have  decided  to  use  only  eight  pumps,  but  of  73-iu.  diam.,  for 
the  other  engines;  the  chief  reason  for  the  adoption  of  the  63-inch 
p-umps  for  the  Leeghwater  Engine  having  been  the  fear  of  the  shocks 
to  which  such  large  pump  pistons  are  ordinarily  liable. 

Buikrs. — The  Leeghwater  Engine  is  furnished  vvith  five  cylindrical 
boilers,  each  30  feet  long  and  6  feet  diameter,  with  a  central  fire  lube, 
4  feet  diameter  :  a  return  flue  passes  under  the  boilers  to  the  front, 
and  then  splits  along  the  sides.  Over  the  boilers  is  a  steam  chamber, 
4  ft.  G  in.  diameter  and  42  feet  in  length,  communicating  with  each 
boiler;  from  thence  a  steam  pipe,  of  2  feet  diameter,  conducts  the 
steam  to  the  engine.  Tlie  steam  space  in  the  chamber,  boilers,  and 
pipe  is  nearly  I32U  cubic  feet,  and  as  the  engine  draws  its  supplies 
from  such  an  immense  reservoir  of  steam,  no  "primage"  takes  place, 
and  a  very  uniform  pressure  upon  the  piston  is  obtained  until  the  in- 
duction valve  closes.  These  boilers  have  produced  steam  enough  to 
work  the  engine  to  the  net  power  of  400  horses.  The  Cruquius  and 
Van  Lynden  Engines  will  have  boilers  capable  of  working  to  500 
horses'  power  if  required. 

The  Drainage. — Prior  to  the  constructiou  of  the  engine-house,  &c. 
an  earthern  dam  of  a  semi-circular  form  was  thrown  out  into  the 
lake,  to  enclose  about  ij  acres;  after  the  water  was  pumped  out 
from  within  the  dam,  a  strong  piled  foundation  was  made,  and  the 
masonry  commenced  at  the  depth  of  21  feet  below  the  surface  of  the 
lake :  a  small  steam  engine  was  erected  to  evacuate  the  water  from 
the  dam.  When  the  Leeghwater  was  completed,  the  Commissioners 
determined  to  test  its  merits  fully  before  deciding  on  the  construction 
of  the  other  engines  upon  the  same  model ;  and  as  they  had  the  means 
of  evacuating  the  water  within  the  dam  to  any  level  required,  the 
Leeghwater  could  be  tried  and  worked  continuously  under  any  cir- 
cumstances, precisely  similar  to  those  which  will  occur  during  the 
drainage  of  the  lake,  if,  instead  of  discharging  the  w'ater  from  the 
pumps  into  the  upper  caual,  it  was  allowed  to  lall  back  again  to  the 
level  from  whence  it  was  derived. 

The  average  depth  of  the  lake  is  13  feet  below  the  general  level  of 
the  surface  water  of  the  canal  and  watercourses  conducting  to  the  sea 
sluices;  when  the  communications  between  those  waters  and  the  lake 
are  closed,  the  engine  will  at  first  have  only  the  head  of  water  caused 
by  the  discharge  from  the  pumps,  and  the  friction  of  the  machinery, 
to  overcome ;  in  this  state,  all  the  tilling  plates  or  ballast  of  the  great 
cap  and  pistons  will  be  taken  out,  and  counter-balances  added  to  tlie 
pump  balance  beams  "  out  of  doors,"  so  as  to  take  up  as  much  of  the 
dead  weight  attached  to  the  great  cap  as  may  not  be  required  for 
working  the  engine :  as  the  lift  becomes  greater,  the  dead  weight 


"in  doors"  will  be  gradually  added.  In  this  manner,  the  engine  was 
worked  for  a  considerable  time,  to  get  all  the  parts  in  good  working 
order.  A  sub-committee  of  the  Commission  conducted  a  series  of 
experiments,  and  satisfied  themselves  that  the  Leeghwater  will  per- 
form a  duly  of  75  million  pounds,  lifted  one  foot  high,  by  the  con- 
sumption of  94  lb.  of  good  Welsh  coal,  whilst  exerting  a  net  effective 
force  of  350  horfies'  powi'r.  With  a  lift  of  13  feet,  the  engine  easily 
worked  the  eleven  pumps  simultaneously;  the  net  load  of  water  lifted 
being  Sl-7  tons,  and  the  discharge  G'j  tons,  per  stroke. 

When  the  bed  of  the  lake  is  cultivated,  the  surface  of  the  water  In 
the  drains  will  be  kept  at  IS  inches  below  the  general  level  of  the 
bottom;  but  in  time  of  winter  floods,  the  waters  of  the  upper  level 
of  the  country  will  be  raised  above  their  ordinary  height :  in  which 
case,  to  keep  the  bed  of  the  lake  drained  to  the  regulated  height, 
the  lift  and  head  may  be  increased  to  17  feet.  To  test  the  power  of 
the  engine  under  these  circumstances  (and  without  regard  to  the  con- 
sumption of  fuel),  the  whole  of  the  11  pumps  were  worked  simulta- 
neously, and  the  extraordinary  quantity  of  109  tons  net  of  water  was 
raised  per  stroke  to  the  height  of  10  feet ;  but,  in  practice,  it  will  ba 
advisable  to  work  a  less  number  of  pumps,  and  increase  the  number 
of  strokes  per  minute. 

After  numerous  and  severe  trials  of  the  engine,  the  Commissioners 
were  satisfied  that  it  is  capable  of  performing  its  work  under  the  most 
diflScult  circumstances  that  can  arise;  and  immediately  determined 
on  having  two  more  engines  constructed,  of  equal  size,  and  on  the 
same  model — the  only  material  alteration  being  in  the  arrangement  of 
the  pumps;  the  number  being  reduced  to  S  for  each  engine,  but  of  73 
in.  diameter,  placed  in  pairs  opposite  each  other,  and  the  ends  of  the 
balance  beams  projecting  over  the  great  cap  of  the  engine  (instead  of 
under  as  in  the  Leeghwater),  to  which  they  will  be  connected  by  stout 
vvrooght-iron  straps.  The  boilers  also  will  be  increased  in  number, 
and  in  power  nearly  100  horses.  All  the  feed-water  will  be  filtered 
before  passing  into  the  boilers. 

Advantagti  of  Tito  Cylinders.— Mmy  persons  imagine  that  the  en- 
gines are  constructed  with  two  cylinders  to  obtain  a  greater  expansion 
of  the  steam  than  would  be  attainable  in  one  cylinder  ;  but  such  is  not 
the  case,  as  no  greater  economy  of  steam  can  be  obtained  by  the  use  of 
two  cylinders  than  by  one,  although  greater  steadiness  of  "motion  for 
rotatory  engines,  and  less  strain  upon  the  pitwork  of  a  mine-pumping 
engine,  may  result  from  the  use  of  two  cylinders.  In  the  Haarlem 
engines  two  cylinders  are  used,  because  if  one  cylinder  only  were  em- 
ployed it  would  sometimes  be  necessary  to  use' a  dead  weight  of  125 
tons  to  overcome  the  resistance  of  the  water  load  and  friction  of  the 
engine  and  pumps ;  such  a  mass  of  iron  or  other  heavy  material  would 
be  unmanageable,  and  no  alteration  in  the  force  of  the  engine  could  be 
effected  but  by  taking  from  or  adding  to  the  dead  weight,  which  would 
be  a  source  of  great  difficulty  and  inconvenience,  when  the  varying 
character  of  the  load,  during  the  drainage  of  the  lake,  is  considered  ; 
particularly  as  at  times  the  water  will  be  cliarged  with  so  much  foreign 
matter  as  greatly  to  add  to  the  friction  of  the  pumps.  By  the  system 
adopted  the  maximum  dead-weight  elevated  by  the  small  piston  will 
seldom  exceed  S5  tons;  the  additional  power  required  being  derived 
from  the  pressure  of  the  return  steam,  at  the  down  stroke,  on  the  an- 
nular  piston  ;  by  varying  the  expansion  and  pressure  of  the  steam  in 
the  small  cylinder,  the  engiuemancan  add  to,or  diminish  the  pressure 
upon  the  ;mnular  piston,  so  as  to  meet  any  case  of  vnable  resistance 
without  the  inconvenience  and  delay  attending  an  alteration  of  the 
dead  weight;  the  load  is  therefore  under  perfect  command  at  all 
times. 

quantity  of  JVater.—The  area  of  the  Haarlem  Lake  is  45,230  acres, 
the  estimated  contents  to  be  pumped  out  about  SoO  million  tons,  but 
should  the  quantity  be  increased  by  any  unforeseen  cause  even  to  1000 
million  tons,  the  whole  amount  could  be  evacuated  by  the  three  en- 
gines in  about  400  days. 

The  bed  of  the  lake  when  drained  must  be  always  kept  dry  by  ma- 
chinery, and  observations  continued  during  91  years  show  that  the 
greatest  quantity  of  rain  which  fell  upon  the  area  of  the  lake  in  that 
period  would  give  36  mill  ion  tons  as  the  maximum  quantity  of  water 
to  be  elevated  by  the  engines  in  one  month;  to  perform  this  work 
would  require  a  force  of  10S4  horses'  power  to  be  exerted  during  that 
period  ;  the  average  annual  drainage  is  estimated  at  54  million  tons. 

The  cost  of  the  Leeghwater,  buildings,  and  machinery  was  36,000/.; 
of  this  amount  about  15,000/.  are  due  to  the  buildings,  and  certain 
contingencies.  For  the  foundations  1400  piles  were  driven  to  the 
depth  of  40  feet  into  a  bed  of  hard  sand,  and  a  strong  platform  laid 
thereon  at  the  depth  ot  21  feet  below  the  surface  of  the  lake  ;  upon 
this  platform  at  the  distance  of  22  feet  from  the  engine-house,  a'strong 
wall  pierced  with  arches  was  constructed,  and  at  7  feet  from'the  cop- 
ing, a  stout  floor  of  oak  was  laid  between  the  wall  and  the  eugine- 
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-louse;  tlie  puinps  rest  upon  tlie  p'atforin  lieneuth  and  opposite  tlie 
ciiclies,  and  llieir  heads  come  througli  tlie  fluor  alluded  to,  and  stand 
uDtiut  3  feet  above  its  level :  into  the  canal  thus  formed  between  the 
engine-house  and  the  outer  wall,  the  water  from  the  pumps  is  dis- 
cliarged,  and  flows  off' on  either  side  of  the  boiler  house,  through  sluice 
gates,  into  the  canals  conducting  to  the  sea  sluices. 

Tlie  great  cost  of  the  buildings  for  whatever  description  of  ma- 
chinery might  have  been  employed,  rendered  it  an  object  of  consider- 
Hble  importance  to  lessen  this  expense  by  concentrating  the  power  to 
drain  the  lake  in  three  engines;  in  addition  to  which  a  considerable 
saving  in  the  wages  of  enginemen,  stokers,  and  others  is  effected,  as 
these  large  engines  require  very  little  more  atteiidaiice  than  an  ordi- 
nary mine  engine;  this  is  an  important  feature  in  the  economy  of  the 
charge  for  the  permanent  drainage  of  the  "Polder,"  which  will  be 
formed  by  the  bed  of  the  lake. 

The  average  consumption  of  the  ordinary  land-draining  engines 
applied  to  scoop  wheels  and  Arcliimedean  screws,  may  be  taken  at 
15  lb.  of  coal  per  net  horse  poinr  per  hour ;  tliis  quantity  will  be  greatly 
reduced  if  the  horses  power  of  the  engim  s  be  calculated  by  the  pres- 
sure of  the  steam  on  the  pistons,  and  not  by  the  net  delivery  of  the 
water;  in  a  case  where  the  water  delivered  by  a  large  steam  engine 
working  a  scoop  wheel,  was  measured  during  eight  hours,  the  engine 
was  found  to  exert  a  ntt  f<irce  of  73  horses'  power  during  the  first 
hour,  with  a  consumption  of  15  lb.  of  coals  per  7i£/ horse  power ;  as 
the  lift  increased  the  power  diminished,  and  the  consumption  of  fuel 
increased,  until  at  the  eighth  hour  it  was  found  that  the  engine  only 
exerted  a  net  force  of  33  horses'  power,  and  consumed  24  lb.  of  coal 
per  ntt  horse  power  per  hour.  The  consumption  of  fuel  by  the  Leegh- 
water  is  2Jlb.  of  coals  per  horse  power  per  hour  when  working  with 
a  net  effective  power  of  350  horses. 

No  new  jrfticiple  has  been  developed  in  the  Leeghwater,  but  im- 
portant facts  have  been  demonstrited,  which  must  have  an  immense 
influence  on  the  progress  of  agricultural  hydraulic  engineering:  it  has 
proved  that  with  proper  attention  to  well-known  principles,  steam 
engines  of  the  very  largest  class  (the  Leeghwater  is  believed  to  be 
the  largest  and  must  powerful  land-engine  ever  constructed),  may  be 
employed  to  raise  great  bodies  of  water  from  low  lifts  for  the  drain- 
age or  irrigation  of  low  lands  with  as  great  an  economy  of  fuel  as  was 
hitherto  generally  supposed  to  be  confined  to  the  elevation  of  com- 
paratively small  quantities  of  water  to  great  heights.  To  the  Haar- 
ii  m-mer  Meer  Commissioners  belongs  the  merit  of  having  ventured  to 
carry  out  this  bold  experiment,  and  thiy  will  reap  their  reward  by  an 
economy  of  at  least  100,000/.  over  the  cost  of  draining  the  lake  by 
the  ordinary  system  of  steam  engines  and  hydraulic  machinery  em- 
ployed to  drain  land;  and  of  upwards  of  170,000/.  and  three  years 
time,  over  the  cost  of  draining  the  lake  by  the  windmill  system  hither- 
to generally  employed  in  Holland. 

Upon  the  cost  of  annual  drainage  an  important  saving  will  also  be 
efTected ;  by  the  system  adopted  it  is  estimated  at  4500/.,  by  wind- 
mills at  tJlOO/.,  and  by  the  ordinary  steam  engines  at  10,000/.  per 
annum,  and  if  interest  at  5  per  cent,  on  the  money  saved  in  the  origi- 
nal cost  of  draining  the  hike  be  taken  into  the  account,  the  figures 
would  stand  thus,  4,600/.,  14,G00/.,  and  15,000/. 

The  Leeghwater  is  named  in  honour  of  a  celebrated  Dutch  engi- 
neer, who,  from  his  great  success  in  draining  numerous  lakes  in  North 
Holland,  was  popularly  known  by  the  name  of  "Leeghwater,"  or  "the 
drier-up  of  water,"  and  with  him  the  first  proposal  to  drain  the  lake 
originated  in  10-23.  The  other  two  engines  are  called  Cruquius  and 
Van  Lynden,  after  two  celebrated  men  who  have  at  various  periods 
interested  themselves  in  promoting  the  drainage  of  the  Lake. 

The  engines  and  pumiis  are  manufactured  at  the  well-known  estab- 
lishment of  Messrs.  Harvey  and  Co.,  of  Hayle,  and  Messrs.  Fox  and 
Co.,  of  Ferran,  Cornwall ;  the  pump  balances  and  boilers  by  Messrs. 
VdU  Vle^siiigen  and  Van  Heel,  of  Amsterdam. 


TRABEATE  AND  ARCUATE  ARCHITECTURE. 

THIRD    ARTICLE. 

It  is  but  a  thankless  office  to  demonstrate  that  an  object  of  general 
admiration  is  unworthy  of  the  homage  paid  to  it:  though  the  inno- 
vator may  dethrone  the  idol,  be  cannot  propitiate  its  worshippers. 
The  advocate  of  heterodox  opinions  inarchitecture  must  not,  therefore, 
even  if  he  succeed  in  convincing  his  opjionents,  expect  to  win  thrir 
applause.  In  these  papers,  of  which  the  object  has  been  to  demon- 
strate the  errors  which  have  crept  into  our  architectural  system  from 
an  attempt  to  combine  two  irreconcileable  means  of  construction — the 


arch  and  architrave — we  have  endeavoured  to  avoid  the  appearance 
of  heterodoxy  by  confirming  our  opinions  by  the  citation  of  acknow- 
ledged authorities.  For  the  last  three  centuries  it  has  been  customary 
to  consider  architectural  forms  independently  of  their  purpose ;  but 
though  the  effort  to  inculcate  similar  principles  be  comparatively  re- 
cent, the  labourers  in  this  arduous  undertaking  are  by  no  means  few. 
We  already  reckon  the  n  ines  of  Hope,  Willis,  Whewell,  Cockerell, 
and  Paley,  among  the  advocates  of  architectural  truth. 

As  an  example  of  the  effects  of  confounding  trabeate  and  arcuake 
architecture,  we  have  referred  to  the  inconstructive  arrangements  of 
the  dome  and  other  parts  of  St.  Paul's  Cathedral — a  bold  illustration 
certainly,  but  one  supported  by  the  recorded  opinion  of  Professor 
Cockerell,  that  this  building  exhibits  a  confusion  of  the  principles  of 
Classic  and  Christian  Architecture.  If,  by  way  of  contrast  with  the 
dome  of  St.  Paul's,  we  examine  the  spires  of  Chichester  or  Salisbury 
Cathedrals,  the  difference  between  the  principles  of  the  medisval 
architects  and  of  those  who  succeeded  them  will  be  set  in  a  very  clear 
light.  In  the  two  mediaeval  spires  there  is  no  casing  or  outer  cover- 
ing to  conceal  the  inner  mechanical  arrangements  of  the  structure. 
Every  course  of  stones  used  in  the  construction  is  visible,  both  from 
tlie  outside  and  inside  of  those  noble  works.  The  visitor  on  ascend- 
ing finds  himself  within  a  vast  cone,  formed  of  circular  horizontal 
courses  of  masonry,  diminishing  in  diameter  from  the  base  to  the 
summit:  he  looks  in  vain  for  a  single  means  of  support  not  visible 
from  the  exterior  of  the  cathedral.  In  St.  Paul's,  on  the  contrary,  the 
reut  spire  is,  as  has  been  sliown,  a  concealed  cone  of  bricks:  the 
dome  is  merely  a  wooden  frame-work  fixed  on  to  the  cone  after  it  was 
finished.  Two  ends  are  answered  by  this  contrivance  :  the  bricks  are 
hidden,  and  an  appearance  of  vaulting  is  given  where  it  does  not 
exist. 

This  and  similar  inconstructive  arrangements  are  readily  ex- 
plained when  we  consider  them  the  natural  eff'ects  of  an  attempt  to 
combine  arch  aud  architrave  construction.  It  is  time  however  to  turn 
to  another  example  of  those  effects  ;  and  tlie  inference  with  respect  to 
modern  art  being  far  more  direct  in  the  instance  which  we  are  about 
to  select  than  in  the  former,  the  necessity  of  quoting  authorities  be- 
comes greater. 

"  But  of  all  the  parts  borrowed  from  Grecian  Architecture,"  says 
Hope  iu  the  eighth  chapter  of  his  admirable  Essay,  "that  which  came 
to  be  applied  in  the  way  most  different  from,  most  inconsistent  with, 
its  nature  aud  distinction  in  the  original,  was  the  fastigium,  the  part 
which  we  call  the  pediment. 

"The  pediment,  which  was  only  the  termination  of  a  roof  slanting 
both  ways  from  its  central  line  or  spine,  of  which,  throughout  its  w  hole 
length,  from  end  to  end,  the  continuity  was  never  broken,  which  was 
never  seen  iu  Grecian  buildings,  except  on  the  straight  line  at  the 
summit  and  the  gable  formed  by  the  extremity  of  the  roof,  in  Roman 
architecture  frequently  appeared  as  if  cut  off  from  all  that  belonged  to 
if,  and  grew  out  of,  and  was  stuck  under,  the  eutablature  which  it 
should  have  surmounted,  against  the  upright  wall,  or  a  window,  or  a 
niche, —  even  as  in  the  temple  of  Balbeck,  placed  within  a  jirojectiDg 
portico,  a  situation  in  which  it  could  not  be  useful  eveu  to  carry  off" 

the  wet In  Grecian  architecture  the  square  pilaster  only 

terminated  the  square  pier  or  antae ;  by  the  Romans  it  was  carried  in 
shallow  slips  or  slices  along  the  whole  surface  of  the  wall ;  and  as  the 
tyrant  Maxenlius  tied  together  the  living  and  the  dead,  so  the 
architects  of  Rome  everywhere  attached  the  round,  vigorous,  and  in- 
dependent column  to  one  of  these  flat,  weak,  and  confiued  pilasters, 
for  no  other  purpose  that  can  be  conjectured  than  that  the  effect  of  its 
tapering  form  might  be  destroyed  by  the  straight  lines  of  the  pilaster." 

These  opinions  respecting  the  use  and  abuse  of  pediments  and 
columns  are  applied,  in  another  part  of  the  same  work,  to  the  Cathe- 
dral of  St.  Peter's,  at  Rome,  in  the  following  terms :— "  One  condemns 
in  the  church  its  front  so  much  broken  by  partial  projections,  its  pedi- 
ment standing  on  a  base  loo  narrow,  and  an  expanse  too  small,  and 
rendered  eindtntly  uultss  by  the  ponderous  attic  that  rises  behind  it  and 
crushes  the  fa9ade  to  which  it  was  intended  to  give  elevation. 
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"  Contemplating  tliose  columns  of  nearly  9  feet  in  diameter,  but 
which,  formed  of  masonry  of  small  stones,  only  look  on  a  near  ap- 
proach like  small  turrets,  one  cannot  help  casting  a  lingering  look 
back  on  the  portico  of  the  Pantheon,  and  thinking  that  elevation  of 
insulated  columns  of  granite  of  one  single  piece,  though  smaller  in  its 
dimensions,  grander  in  its  conception,  and  more  striking  in  effect,  than 
these  clusters  of  large  pillars,  all  reticulated  with  joints,  and  jammed 
up  against  a  wall." 

All  these  solecisms  in  the  employment  of  pediments  and  columns 
may  be  easily  traced  to  the  attempts  to  retain  theybrms  of  Greek 
trabeate  architecture,  after  the  invention  of  the  arch.  By  means  of 
this  invention  the  Romans  were  enabled  to  give  to  their  edifices  an 
extent  and  diversity  of  form  before  unknown.  It  was  no  longer  neces- 
sary for  the  stability  of  a  structure,  that  its  roofs  should  be  supported 
directly  from  the  ground  by  vertical  columns,  placed  so  close  that  the 
intercolumniation  might  be  spanned  by  a  single  block  of  stone.  On 
the  contrary,  the  buildings  were  raised  to  many  stories  in  height,  and 
both  vertically  and  laterally  were  made  up  of  that  vast  multiplicity  of 
parts  which,  judging  by  the  eye  alone,  we  should  pronounce  the  main 
/ormal  distinction  of  Roman  from  simple  Greek  architecture.  A  na- 
tural consequence  of  the  invention  of  the  arch  was  the  vaulting  of 
roofs,  which  rendered  the  pediment  generally  unnecessary,  and  there- 
fore adscititious. 

It  is  by  no  means  to  be  inferred  that  the  introduction  of  the  arch 
was  prejudicial  to  the  art.  On  the  contrary,  every  new  contrivance 
by  which  construction  is  facilitated  ought  to  be  looked  upon  as  a 
direct  benefit  to  architecture  ;  for  the  most  liberal  and  elevated  views 
of  an  art  are  those  which  encourage  its  extension  by  every  available 
means.  The  injurious  effects  complained  of  by  Hope  arose,  not  from 
the  invention  of  the  arch  abstractedly  considered,  but  from  the  inju- 
dicious application  of  it.  It  had  rendered  almost  all  the  Greek  forms 
uimecessary;  they  ought  therefore  to  have  been  unreservedly  aban- 
doned in  arcuate  building,  or  at  least  those  of  them  alone  should  have 
been  retained  which  were  necessarily  common  to  the  two  modes  of 
constrnction. 

The  pediment  was  appropri.ite  and  had  meaning  where  what  Hope 
aptly  terms  the  spine  of  the  roof  (that  is,  the  line  formed  by  the  two 
inclined  planes  intersecting  at  their  vertical  angle)  was  continued 
throughout  the  building  from  en  1  to  end.  Where,  however,  the  roof 
was  flat,  or  surmounted  by  a  horizontal  entablature,  as  in  Roman, 
and  subsequently  in  Lombardic,  architecture,  or  where  the  structure 
was  crowned  by  a  "ponderous  attic,"  as  in  the  case  of  St.  Peter's, 
and  numerous  modern  English  buildings  to  which  it  is  unnecessary  to 
specify,  it  is  clear  that  the  pediment  could  have  no  real  constructive 
use. 

To  the  general  reader  we  may  appear  unnecessarily  minute  in  in- 
sisting upon  these  points,  because  he  is  not  aware  how  much  prejudice 
has  to  be  surmounted  in  establishing  them.  A  great  change  of  opinion 
on  architectural  subjects  is,  however,  happily  taking  place,  and  we 
trust  that  the  day  is  not  far  distant  when  these  observations  will  appear 
superfluous  arguments  in  favour  of  self-evident  propositions.  For 
the  present,  however,  we  must  be  content  to  utter  truisms,  and  to 
illustrate  in  every  possible  way  their  application  and  effect. 

Flat-roofed  buildings  can  never  require  pediments:  let  us  apply 
this  rule  to  the  new  show-front  of  the  British  Museum,  now  nearly 
completed.  We  will  at  once  allow  that  there  is  something  exceed- 
ingly attractive  in  the  long  range  of  numerous  columns  there  present- 
ed to  the  eye.  Columniatiun  on  an  extensive  scale  has  such  peculiar 
magnificence  that  the  difficulty  is  rather  to  produce  an  ungraceful, 
than  a  graceful,  appearance  by  means  of  it.  The  architect  of  the 
British  Museum  has,  however,  surmounted  this  difficulty  to  a  great  ex- 
tent. Still,  much  remains  that  will  captivate  the  general  eye,  and  we 
doubt  not  that  those  who  prefer  profusion  of  ornament  to  the  right 
use  of  it,  will  greatly  admire  the  new  fafade.  But  we  are  now  ad- 
dressing those  wl.o  are  willing  to  estimate  architecture  not  by  the  eye 
aione,  but  by  the  judgment  also. 


It  is  to  be  observed  then,  in  the  first  place,  that  the  British  Museum, 
though  an  isolated  structure,  in  a  position  where  it  is  seen  from 
many  points  of  view,  has  only  one  side  decorated,  the  decorations  being 
of  course  placed  where  they  will  be  seen  from  the  most  frequented 
street. 

*'  Purpureas,  late  qui  splendeat,  unus  et  alter 
Assuitur  pannus." 

The  pediment,  consistently  enough,  is  stuck  on  to  the  fajade,  just  as 
the  fa9ade  is  stuck  on  to  the  building.  The  horizontal  entablatures  of 
the  wings  are  either  mere  masks  to  conceal  the  real  outline  of  the 
roofs,  or  else  the  roofs  are  flat.  On  the  latter  supposition,  it  is  quite 
clear  that  the  central  pediment  is  placed  where  it  does  not  define 
the  outline  of  another  roof;  for  a  glance  will  convince  us  that  there  is 
not  behind  this  pediment  an  inclined  roof  with  its  axis  perpendicular 
to  the  front  of  the  building,  and  its  spine  continued  "  throughout  the 
whole  length  from  end  to  end." 

In  point  of  fact,  this  pediment  has  no  more  connection  with  the 
building  than  the  sign-boards  frequently  seen  on  the  parapets  of  ta- 
verns have  with  walls  to  which  they  are  attached.  The  comparison 
may  be  a  homely  one,  but  it  exactly  expresses  the  nature  of  the  case 
Similar  remarks  might  be  applied  to  the  Mansion  House,  Buckingham 
Palace,and  numerous  other  buildings,  in  and  out  of  London;  but  the 
general  principle  is  so  clear,  that  it  is  useless  to  provoke  unnecessary 
opposition  by  pointing  out  all  its  consequences. 

Had  not  custom  familiarised  us  with  the  absurdity,  there  would  ap- 
pear something  inexpressibly  ludicrous  in  the  fashion  of  uniting  the 
front  of  a  Greek  temple  to  a  modern  secular  square-built  structure. 

It  is  well  known  that  a  systematic  and  growing  opposition  to  Classic 
architecture  now  exists  in  this  country.  Those  who  resist  the  novel 
tenets  and  express  their  indignation  at  the  term  "Pagan,"  do  not  con- 
sider that  they  themselves  strengthen  the  arguments  of  their  oppo- 
nents by  their  adherence  to  debased  Classic  architecture.  A  barba- 
rous confusion  of  different  principles  of  construction  can  never  be 
permanent,  however  obstinately  it  may  be  defended;  and  it  certainly 
appears  the  most  prudent  course  to  give  up  a  part  of  the  contest  at 
once,  and  return  to  pure  and  faithful  Classic  architecture,  than,  by 
blindly  defending  its  most  corrupt  forms,  to  ensure  the  ultimate  disuse 
of  every  form  of  it. 

The  attempt  to  combine  the  forms  of  trabeate  and  arcuate  construc- 
tion has  produced,  as  all  will  admit  wtio  are  not  interested  in  the  de- 
nial, a  strarge  mongrel  style,  in  which  members,  which  had  originally 
significance  and  uiility,  are  distorted  and  disarranged  in  every  con. 
ceivable  manner.  Such  architecture  resembles  a  mere  horlus  siccus, 
or  herbal  filled  with  botanical  specimens  ;  for  its  relation  to  true  ar- 
chitecture is  that  of  withered  leaves  to  a  living  flora.  Or  is  it  not, 
rather,  an  architectural  Frankenstein,  endued  with  vitality  indeed — 
but  vitality  of  that  monstrous  kind  which  renders  it  only  the  more 
hideous  by  adapting  its  individual   members  to   strange,   unnatural 


REMOVAL  OF  WESTMINSTER  BRIDGE. 
Many  arguments  have  been  urged  in  favour  of  the  existing  site  of 
Westminster  Bridge  ;  those  in  favour  of  a  new  site  have  not  yet  been 
communicated  to  the  public.  There  can  be  no  doubt  that  the  Com- 
missioners of  Woods  and  Forests  have  wise  and  cogent  reasons  for 
giving  notice  of  their  intention  to  apply  for  "an  act  to  alter,  amend 
and  repeal,  several  acts  of  Parliament  passed  during  the  reigns  of 
George  II.  and  III.,  relative  to  Westminster  Bridge,  &c."  And  as 
we  give  the  Commissioners  credit  fur  the  best  and  most  prudent  mo- 
tives, it  cannot  but  be  regretted  that  the  public  have  of  late  years 
fallen  into  the  unhappy  habit  of  judging  for  themselves  on  matters  of 
public  interest.  It  has  been  argued  (indiscreetly,  no  doubt)  that  the 
collective  opinion  of  the  inhabitants  of  Westminster  and  Lambeth  as 
to  the  relative  advantages  of  the  new  and  old  sites,  is  as  valuable  as 
that  of  a  Government  commission.  The  idea  that  the  latter  possess 
exclusive  inlormatioa  on  the  subject,  and  are  therefore  the  muse  cum- 
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petent  to  decide,  is  summarily  rejected  by  the  contending  piirty,  who 
reply  (and  it  is  difficult  to  detect  a  flaw  in  their  reasoning)  that  the 
nature  of  the  subject  precludes  the  existence  of  exclusive  informa- 
tion— that  whatever  knowledge  of  the  facts  may  be  possessed  by  the 
Commissioners  is  shared  with  the  inliabitants  of  the  districts  afliected 
— that  the  convenience  of  any  particular  thoroughfare  is  to  the  latter 
a  matter  of  ddly  observation,  and  that  in  the  ordinary  intercourse  of 
trade  they  would  be  certain  to  learn  whether  trafliic  was  obstructed  bv 
difliculties  in  the  route  chosen  for  it.  Finally,  it  is  argued  that  if  the 
Commission  have  any  exclusive  knowledge  on  the  subject,  it  is  the 
very  kind  of  a  knowledge  which  they  ought  not  to  have  ;  for  though 
private  information  may  be  very  important  in  carrying  on  business  of 
high  diplomatic  importance,  the  existence  of  private  information  on 
8uch  a  very  matter-of-fact  topic  as  the  alteration  of  a  thoroughfare 
gives  colour,  at  least,  to  a  charge  of  undue  regard  for  private  inte- 
rests. 

At  a  crowded  meeting  of  the  inhabitants  of  Westminster,  held 
during  the  last  month,  the  chairman,  Mr.  B.  Hawes,  the  member  for 
Lambeth,  in  opening  the  proceedings,  said — 

"There  had  been  no  niaDifestation  of  public  feeling  in  favour  of  the  pro- 
posed new  bridge  to  Charing-cross,  allliou);h  the  mouey  for  erectinp;  it, 
amounting  to  upwards  of  £2,OOU,000,  would  be  taken  from  the  public 
purse.  The  new  bridge  had  uot  been  sanctioned  by  the  i;overment,  further 
tlian  that  a  public  deparlnieut  had  consented  to  give  cerlain  notices  prior 
to  the  introduction  of  the  bdl.  He  hardly  thought  any  member  fur  Lam- 
beth, Westminster,  or  Surrey  would  be  found  to  support  such  a  measure  ; 
and  it  might  reasonably  be  asked  what  public  reason  was  to  be  assigned 
for  it?  He  understood  the  architect  of  the  new  Houses  of  Parliament 
thought  the  present  bridge  an  eye-sore  ;  but  could  it  not  be  repaired  and 
beautified,  or  rebuilt  on  the  existing  site  ?  There  were  many  reasons  for 
retaining  it:  first  of  all,  on  the  ground  of  economy.  All  the  approaches 
to  the  present  bridge  were  the  property  of  the  bridge  commissioners,  in 
the  next  place,  a  bridge  lower  down,  as  was  proposed,  must  be  longer  and 
larger,  and  all  Ihe  approaches  would  have  to  be  bought.  IJut  was  it  just 
to  existing  interests  to  build  a  bridge  elsewhere?  There  were  at  present 
two  private  bridges  close  to  the  site  of  the  new  bridge— Waterloo  and 
Hungerford  bridges — the  first  of  which  did  not  pay  a  farthing  to  the  sub- 
scribers, itnd  the  other  paid  but  very  badly.  From  the  proposed  bridge  to 
M'aterloo-bridge  there  would  be  a  distance  of  only  about  200  feet,  whilst 
the  Huugerford-bridge  would  be  close  to  it ;  and  Westminster-bridge  being 
taken  down,  there  would  be  no  accommodation  for  the  public  from  the 
Charing-cross  bridge  to  Vauxhall  bridge— a  distance  of  about  a  mile. 
When  the  present  bridge  was  built,  the  site  was  a  matter  of  considerable 
discussion ;  it  was,  moreover,  selected  as  the  most  beneficial  for  the  public 
at  large  ;  and  he  believed,  that  from  the  corner  of  York-road  over  the  new 
bridge  to  Charing-cross,  would  not  be  20  yards  nearer  than  by  the  present 
route.  Besides  this,  there  was  a  great  tralhc  westward  over  Westminster 
Bridge  to  Belgrave-square,  Pinilico,  Knightsbridge,  &c.,  and  access  to  the 
Houses  of  Parliameni,  and  the  law  courts.  He  pledged  himself  to  oppose 
the  bill  iu  every  stage,  and  he  did  not  believe  that,  five  gentlemen  would  be 
found  in  parliament  to  sanction  such  an  unnecessary  waste  of  public 
money." 

It  was  also  asserted  at  the  meeting,  that  the  Commissioners  them- 
selves were  not  very  strongly  persuaded  of  the  necessity  of  altering 
the  situation  of  the  bridge,  but  had  merely  allowed  their  solicitor  to 
prepare  the  notices:  another  suggestion  was,  that  Hungerford  Bridge 
had  been  already  conditionally  sold  to  the  Southampton  Railway 
Company,  who  intended  to  use  it  as  an  approach  to  their  new  termi- 
nus in  Lambeth.  If  this  important  information  be  correct,  it  may 
reasonably  be  feared  that  the  promoters  of  the  removal  of  Westmin- 
ster Bridge  to  Charing-cross  will  incur  the  charge  of  over  anxiety  to 
facilitate  the  conversion  of  Hungerford  Bridge  to  the  purposes  of  the 
Southampton  Railway  Company.  This  bridge  and  the  new  West- 
minster Bridge  would  so  nearly  adjoin  at  their  Lambeth  ends,  that 
the  former  would  be  rendered  nearly  useless  to  the  public  at  large ; 
and  its  conversion  would  therefore  be  greatly  facilitated. 

The  metropolitan  bridges  are  at  present  nearly  equidistant.  This 
arrangement  secures  the  greatest  amount  of  benefit  from  each  of 
them:  but  by  removing  Westminster  Bridge  to  Whitehall-place,  a 
large  and  densely-popuhited  district,  extending  from  that  point  to 
Vauxhall  Bridge,  will  have  no  intermediate  communication  with  the 
ojiposite  bank  of  the  river.  There  can  be  no  doubt  but  that  after  a 
time,  this  evil  will  be  so  seriously  felt,  that  another  bridge  must  be 
built  above  the  new  Houses  of  Parliament— that  is,  the  public  will  be 
put  to  the  expense  of  building  two  bridges  instead  of  one.     More- 


over, may  we  not  justly  complain  of  the  inconsistency  of  pronouncing 
Hungerford  Bridge  by  one  legislative  act  a  useful,  by  another  a  use- 
less, structure?  The  only  just  ground  for  sanctioning  its  erection  was 
public  convenience.  If  it  were  not  of  public  utility  it  ought  not  to 
have  been  erected  :  if  it  were  of  public  utility  it  ought  not  to  be  ren- 
dered useless,  by  the  erection  of  another  bridge  almost  close  to  it. 
In  every  point  of  view,  the  proposed  measures  present  the  same  ap- 
pearance of  being  anticipatory  of  a  purchase  of  Hungerford  Bridge 
for  private  purposes.  For  no  one  would  be  mad  enough  to  propose 
two  contiguous  bridges,  unless  one  of  them  were  about  to  be  closed 
against  the  public. 

We  have  said  little  of  the  injury  to  existing  and  justly  acquired 
interests  consequent  on  the  alteration,  because  we  wish  to  view  the 
question  on  general  grounds.  But  it  certainly  seems  a  matter  of 
injustice,  almost  of  robbery,  to  ruin  the  property  adjacent  to  tlie 
present  line  of  traffic.  Many  of  the  houses  in  the  roads  leading  to 
Westminster  Bridge  have,  doubtless,  frequently  changed  hands  during 
the  last  century,  and  the  price  of  purcliase  must  have  been  materially 
influenced  by  the  consideration  of  the  present  facilities  of  communi- 
cation. The  purchaser,  who  has  bought  on  faith  of  the  permanence 
of  those  facilities,  finds  suddenly  that  the  amount  of  his  purchase- 
money  was  twice  too  much.  On  the  other  hand,  the  owner  of  mean 
tenements  in  Lambeth,  adjacent  to  the  new  site  of  the  bridge,  finds 
himself  in  possession  of  valuable  property,  at  a  most  inadequate  cost. 
The  injustice  is  double.  The  latter  class  of  purchasers  have  no 
moral  right  to  a  treble  or  quadruple  value  of  their  properly — the 
former  class  are  deprived  of  the  value  of  investments  honestly  and 
legally  acquired. 

To  the  lover  of  architecture,  it  will  appear  no  small  argument 
against  the  removal  of  Westminster  Bridge,  that  by  that  act  the  only 
convenient  point  for  viewing  the  Houses  of  Parliament  is  lost  to  the 
great  body  of  the  inhabitants  of  London.  This  consideration  has 
gained  additional  force  since  the  repairs  of  the  old  bridge  have  been 
in  progress.  Recently,  the  footway  has  been  lowered,  and  a  light 
parapet  of  wood,  breast  high,  has  been  substituted  for  the  former 
lofty  balustrade,  by  which  the  view  was  almost  entirely  obstructed. 
The  river  facade  of  the  Nevf  Palace,  consequently,  presents  itself  to 
the  eye  with  a  distinctness  and  unity  never  before  exhibited.  It  ts 
really  curious  to  observe  how  much  the  appearance  of  the  edifice  has 
been  improved  by  the  alteration  of  the  bridge.  Of  course,  this  ad- 
vantage would  be  sacrificed  by  removing  the  bridge  to  Whitehall- 
place  ;  in  fact,  the  public  generally  would  then  have  no  means  of 
viewing  the  Palace  of  Westminster  except  from  a  considerable  dis- 
tance. That  Mr.  Barry  has  nothing  to  do  with  the  proposition  for 
altering  the  site  of  the  bridge,  but  is,  on  the  contrary,  desirous  that  it 
should  leniain  unaltered,  may  be  announced  on  the  authority  of  a 
statement  made  by  Mr.  Grissell  at  the  meeting  referred  to  above. 


THE  WELLINGTON  STATUE, 

AND   THE   ROYAL  I.VSTITUTE   OF  BRITISH  ARCHITECTS. 

Little  has  been  hitherto  said  in  these  pages  respecting  the  position 
of  the  equestrian  statue  on  the  Triumphal  Arch  in  Piccadilly.  Our 
contemporaries  have  entered  upon  the  discussion  so  copiously,  that 
room  scarcely  seems  left  for  new  opinions.  Besides,  when  many 
speakers  harangue  simultaneously,  they  are  apt  to  drown  each  other's 
voices,  and  the  heat  of  a  debate  is  but  a  poor  compensation  for  the 
lack  of  judgment  and  perspicuity.  At  the  present  moment,  however, 
as  the  storm  of  discussion  is  somewhat  lulled,  we  may  as  well  profit 
by  the  momentary  silence  to  express  the  few  remarks  which  we  have 
to  offer  on  the  sut^ect. 

There  are  many  persons  of  good  taste  who,  without  hypercriticrsm, 
would  condemn  a  colossal  statue  in  which  the  natural  proportions  are 
greatly  exceeded,  as  a  gross  unwieldy  object,  evincing  an  utter  disre- 
gard of  the   modesty  of  nature.     Without,  iiowever,  allowing  the  ob- 
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jection  to  apply  with  full  force  in  the  present  instance,  we  may  still 
concede  that  an  equestrian  figure,  exaggerated  to  gigantic  for  more 
th;in  heroif)  dimensions,  must  require  more  than  ordinary  slvill  in  its 
artistic  treatment,  and  more  than  ordinary  care  to  render  the  un- 
natural magnitude  inolTiUsive.  Our  visual  ideas  are  all  relative.  The 
giants  of  Brobdignag  appeared  to  Gulliver  hideous,  and  his  own  size 
seemed  horrible  to  the  Lilliputians. 

The  Wellington  statue  will,  it  is  said,  be  removed  to  the  space  be- 
tween the  Horse  Guards  and  the  Enclosure  in  St.  James's  Park. 
This  removal  is  on  many  accounts  commendable.  A  colossal  figure,  to 
appear  even  tolerable,  must  be  placed  where  the  disparity  of  sur- 
rounding objects  is  not  offensively  observable.  Such  a  contrast  is  by 
every  means  to  be  avoided,  and  the  eye  must  be  attracted  by  the  ab- 
solute, not  by  the  comparative  magnitude  of  the  work  of  art.  Colos- 
sal figures  have  generally  appeared  best  when  standing  on  a  wide  open 
plain,  isolated  from  all  other  artificial  objects.  The  Lion  on  the  field 
of  Waterloo  is  so  placed,  standing  apart  from  human  habitation,  on  a 
broad  expanse  of  country,  over  which  it  is  visible  for  miles  round. 
The  appearance  of  the  figure  in  such  a  situation  is,  we  imagine — for 
vie  have  never  seen  it  except  at  a  great  distance — very  effective. 
The  size  of  the  object  accords  well  with  its  solitude  and  its  simple 
character. 

By  analogy,  we  may  presume  that  this  new  memorial  of  the  Water- 
loo conflict  should  be  similarly  isolated.  To  find  in  London  a  situation 
which  would  perfectly  fulfil  the  conditions  here  suggested,  is  of  course 
impracticable,  but  the  position  in  St.  James's  Park  sufficiently  satisfies 
Uiem.  Elevated  on  a  simple  plinth  or  base  of  steps,  at  a  considerable 
distance  from  the  nearest  building,  the  statue  would  no  longer  look  a 
heavy  lump  of  metal;  its  size  would,  we  may  hope,  apj>ear  magnificent 
— at  present  it  seems  merely  unnatural. 

The  circumstance  of  the  statue  being  initially  placed  in  its  present 
ridiculous  position  will  prove  by  no  means  prejudicial  to  the  interests 
of  art.  On  the  contrary,  the  discussion  which  has  arisen  produces 
this  net  result — the  English  people  will  no  longer  tolerate  the  ab- 
surdity of  statues  elevated  out  of  sight.  The  condemnation  of  the 
present  position  of  the  Wellington  Statue,  and  the  ridicule  heaped 
on  the  Nelson  Monument,  will  render  the  renewal  of  this  kind  of  bar- 
barism practically  impossible.  One  great  step  has  therefore  been 
taken  in  the  progress  of  the  doctrine  of  truth  and  fidelity  in  art.  The 
grand  objection  to  the  position  of  the  Nelson  and  Wellington  statues 
is,  that  their  merits  or  defects  as  works  of  art  are  inappreciable  to 
the  ordinary  powers  of  vision.  The  whole  matter  maybe  reduced  to 
ft  dilemma:  if  the  statues  be  worth  seeing,  they  should  be  put  where 
they  can  be  examined  ;  if  the  statues  be  not  worth  seeing,  thev  ouwht 
not  to  be  erected  as  public  monuments. 

As  far  as  can  be  at  present  judged  of  the  Wellington  Statue,  it  is 
not  unworthy  of  being  publicly  exhibited.  It  would  be  unwise  to  an- 
ticipate the  opinion  which  will  be  formed  of  the  statue  when  situated 
more  conveniently  for  examination;  but  to  judge  from  the  outline 
(which  is  almost  all  that  is  now  discernible),  the  composition,  if  not 
possessed  of  extraordinary  merit,  is  free  from  gross  defects :  and  it  is 
stated  that  the  work  has  been  carefully  finished  and  will  bear  a  near 
inspection.  The  new  pedestal  ought  to  be  very  simple  and  of  ample 
breadth,  and  its  elevation  ought  to  be  regulated  by  this  plain  rule— the 
best  height  to  which  a  stalue  can  be  raised  is  that  at  which  it  cm 
be  most  conveniently  examined.  We  have  strong  hopes  that  on  such 
a  pedestal,  and  in  such  a  commanding  situation,  the  monument  will 
not  prove  unworthy  of  the  events  commemorated. 

The  opinion  of  the  Institute  of  British  Architects  respecting  the 
elevation  of  the  stalue  on  the  arch,  corroborates  the  judgment  already 
formed  by  the  public.  The  Report  of  the  Institute  is  already  before 
our  readers,  and  is  worth  a  brief  analysis;  it  consists  of  six  para- 
graphs, of  which  three  are  argumentative.     The  three   reasons  for 

which  the  Institute  condemns  the  position  of  the  statue  are  these 

first,  because  Mr.  Burton  does  not  like  it ;  secondly,  because  it  in- 
jures the  architecture  of  the  adjacent  buildings  (among  which  are 
Apsley  House  and  the  "  elegant"  screen  next  to  it; ;  thirdly,  because 
it  is  an  innovation. 


We  should  like  to  know  which  of  these  arguments  satisfies  the 
reader:  neither  has  much  weight  with  ourselves.     We  do  not  fear 
that  the  merits  of  Mr.  Burton's  arch  will  be  destroyed,  because  we 
are  unable  to  perceive   their  existence  :  and  the  same  consideration 
removes  all  apprehension  respecting   Apsley  House  and  the  row  of 
stone  columns  adjacent  to  it.     In  the  first  place,  the  triumphal  arch 
displays  eminently  the  fault  of  all  its  tribe— forms  without  purpose. 
If  the  arch  be  real,  its  object  must  be  to  support  a  superstructure  of 
proportional  size;  a  vault  so  enormous  as  this  would  never  have  been 
erected  without  such  a  superstructure,  had  the  least  idea  of  construc- 
tive propriety  entered  the  mind  of  the  architect.     The  vast  arches 
which  form  the  portico  beneath  the  Victoria  Tower  of  the  Houses  of 
Parliament  are  about  as  large  as  that  in  Piccadilly,  but  then  they  are 
of  a  size  corresponding  to  their  purpose;— were  it  not  intended  to 
support  a  vast  tower  upon  them,  they  must  appear  ridiculous.     It 
seems  to  be  forgotten  that  an  arch  is  not  an  integral  building,  but  only 
a  part  of  one,  just  as  a  single  limb  is  only  one  of  the  component  parts 
of  the  animal  body.     Again,  if  Mr.  Burton's  arch  were  real,  it  would 
have  buttresses;  for  we  know  by  ordinary  mechanical  principles  that 
an  arch  cannot  exist  without  lateral  pressures,  and  that  a  buttress 
diminishing  in  breadth  from  its  base  upwards  is  the  proper  form  for 
resisting  those   pressures.     The   fact,  then,  of  the  buttresses   being 
dispensed  with,  proves  that  this  arch  is  applied  to  no  purpose,  or  to 
a  wrong  purpose.     Lastly,  if  the  arch  were  real,  what  is  the  purpose 
of  the  Corinthian  columns  and  horizontal  entablature  ?     An  arch  pro- 
perly built  requires  neither.      If  the  weight  be  supported  on  a  single 
beam  of  stone  laid  on  vertical  props  (as  the  columns  and  entablature 
suggest),  then  the  arch  is  superfluous.     Or  if  the  construction   be 
altogether  different — if  the  space  be  spanned  by  numerous  wedge- 
shaped  stones,  arranged  in  the  form  of  a  vault— then  the  columns  are 
superfluous.     The  arch  and  the  entablature  cannot  both  be  wanted  ; 
one  at  least  of  them  is  inconstructive  :  we  believe  that  both  are. 

Neither  is  Apsley  House  much  likely  to  be  injured.  In  our  view, 
the  columns,  stuck  in  front  of  the  walls  of  the  first  floor  for  show, 
effectually  put  the  building  beyond  the  pale  of  criticism.  We  should 
have  thought  the  same  of  the  adjacent  screen  of  columns,  had  not  the 
Institute  of  British  Architects  pronounced  it  "elegant."  Where  is 
the  elegance  ?  We  can  see  the  beauty  of  the  periptery  of  a  Greek 
temple,  for  there  the  columns  have  meaning  and  purpose.  But  surely 
the  row  of  columns  at  the  entrance  of  the  Hyde  Park  are  Kn-meaning. 
They  sustain  no  weight  but  that  of  the  small  horizontal  course  of 
stones  laid  athwart  them.  Judging  from  their  dimensions,  you  would 
say  that  the  architect  had  intended  to  build  a  large  solid  edifice,  but 
had  been  compelled  to  relinquish  his  work  when  only  just  commen- 
ced :  or  it  might  be  thought  that  the  substructure  was  begun  by  oi»e 
architect ;  and  that  another,  who  did  not  know  for  vi'hat  superstructure 
it  was  intended,  had  finished  it  in  the  readiest  way  he  could. 

AniptfOra  ctepit 
Institui :  currente  rota  tur  urceus  exit? 

In  the  second  paragraph  of  the  Report,  the  Institute  speak  of  the 
triumphal  arch  as  "a  successful  work  :"  in  the  concluding  paragraph 
it  is  recommended  that  it  should  be  enriched  with  "  accessorial  and 
subordinate."  decorations,  as  "  it  would  then  no  longer  be  subject  to 
the  severe  criticism  of  artists,  foreign  visitors,  and  persons  of  ae- 
kuowlt'dged  taste."  When  the  writer  of  the  Report  praises  the  arch 
as  successful,  he  contradicts  the  laws  of  good  architecture  and  common 
sense ;  but  when  he  suggests  means  of  avoiding  the  severe  and 
general  criticism  of  it,  he  does  something  totally  different — he  contra- 
dicts himself.  We  are  told,  first,  that  the  arch  is  successful ;  secondly, 
that  it  should  be  decorated  in  a  very  different  way  to  what  it  has 
ever  yet  been,  in  order  to  be  "no  longer  subject"  to  universal  con- 
demnation. Clearly  then,  its  success  has  been  of  a  very  diflferent 
kind  to  that  which  the  Institute  set  out  by  assigning  to  it. 

These  strictures  upon  the  Report  of  the  Institute  are  dictated  by  a 
sincere  conviction  that  the  formal  opinion  of  so  distinguished  a  body 
ought  to  possess  far  greater  weight  and  authority  than  will  be  assigned 
to  this  document.  The  Institute  is  comprised  of  those  whose  learning 
and  position  command  general  respect,  and  whose  zeal  in  the  cause  of 
architecture,  and  success  in  the  practise  of  it,  iudisputably  entitle 
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them  to  the  support  of  the  profession  wliich  they  represent.  But 
diss  itisfiietion  at  the  acts  of  the  collective  body  is  not  inconsistent 
with  a  most  ample  acknowledgment  of  the  talents  of  the   individual 

members. 

Considering  that  the  leading  architectural  doctrine  of  this  Journal 
is  the  dependanci"  of  decoration  on  construction,  it  is  natural  enough 
that  when  the  Institute  applaud  structures  in  which  this  great  princi- 
ple is  grossly  violated,  we  at  least  should  examine  the  grounils  of 
their  judgment.  How  has  it  been  arrived  at?  Certainly  not  in  igno- 
rance of  the  principle  of  architectural  truth.  Neither,  we  suppose, 
in  defiance  of  it,  for  this— to  put  the  question  on  its  lowest  basis- 
would  indicate  opposition  to  the  doctrines  advocated  by  the  most 
learned  architectural  writers  of  our  own  day,  and  exemplified  by  the 
noblest  monuments  of  ancient  architecture.  No  other  supposition 
remains  but  that  the  Institute  recognise  the  principle,  but  are  literally 
afraid  of  its  consequences.  Much  opposition,  doubtless,  must  be 
overcome  before  what  may  be  called  nomensie  architecture  is  consigned 
to  its  deserved  destiny,  but  the  Institute  carry  their  complaisance 
and  caution  too  far  when,  to  avoid  offending  individual  prejudices, 
they  advocate  an  irrational  system  which  is  fast  growing  obsolete.  It 
lies  in  their  power  to  contribute  most  effectually  to  the  emancipation 
of  art  from  the  artifice  and  conventionalism  which  have  too  long  en- 
thralled it.  They  may  direct  the  reform,  and  beneficially  modify  its 
operations;  but  it  is  beyond  their  power  to  restrain  its  progress. 

Every  paper  read  before  this  learned  body,  or  sanctioned  by  it,  is 
retrospective— none  prospective.  The  progression,  the  improvement 
of  art  is  scarely  ever  heard  of.  The  past— the  past  only,  claims  all 
attention;  and  this  among  those  who  are  b^'st  qualified  to  make  pro- 
vision for  the  future.  The  Institute  owe  it  to  themselves,  and  owe  it 
to  the  public,  to  take  a  far  more  elevated  and  independent  position 
than  they  have  yet  assumed  :  when  they  have  shown  their  determina- 
tion to  lead  the  public  taste,  instead  of  following  it,  we  doubt  not  that 
their  title  to  do  so  will  be  universally  recognised. 

A  statement  has  been  made  that  Mr.  Weale  oft"ered  to  the  Institute 
to  publish  illustrations  of  the  works  of  the  members,  and  that  his  offer 
WM  rejected.  We  are  in  no  way  concerned  in  this  statement,  and 
know  nothing  whatever  of  it  but  that  it  appears  in  the  IVestminster 
Reviem,  and  has  been  contradicted  at  a  meeting  of  the  Institute.  But 
the  very  existence  of  the  rumour,  and  the  earnestness  of  the  denial, 
indicate  its  importance.  The  difficulties  of  procuring  information  re  - 
specting  the  progress  of  architecture  are,  as  we  know  by  experience  , 
almost  insuperable.  Have  we  not  a  right  to  complain  that  this  informa- 
tion is  not  voluntarily  offered?  Our  applications  to  individual  archi- 
tects have  been  met  with  uniform  courtesy  and  liberality.  But  we 
still  feel  that  the  greatest  ponsible  benefit  which  the  Institute  could 
confer  on  their  art  would  be  by  calling  on  the  members  to  detail,  from 
time  to  time,  the  progress  of  their  works*— not  to  read  dissert.itions 
on  Roman  remains  in  London,  or  the  ecamiUi  impares  of  Vitruvius. 
We  are  also  perfectly  certain  that  this  feeling  is  strongly  participated 
in  by  the  architectural  profession  at  large  and  the  whole  body  of  the 
lovers  of  architecture.  Surely  an  opinion  so  universal  ouglit  to  claim 
some  respect  from  the  Institute. 

To  the  remarks  made  at  the  meeting  just  referred  to  respecting 
the  impropriety  of  authors  reviewing  their  own  writings,  we  fuly 
assent.  All  public  confidence  in  reviews  must  cease  when  the  slight- 
est objection  or  even  suspicion  of  partiality  attaches  to  them.  It  lias 
been  an  invariable  rule  of  this  Journal  tliat  every  paper  should  be 
rejected,  whatever  might  be  the  subject  of  it,  if  it  seemed  written 
with  a  covert  purpose  of  furthering  individual  interests.  We  are 
quite  willing,  or  rather,  we  are  most  solicitous,  that  if  cases  should 
occur  in  which  our  subscribers  think  that  this  rule  has  not  been  applied 
with  sutficient  stringency,  tlie  particulars  should  be  publicly  commu- 
nicated in  our  own  pages.  These  observations  have  somewhat  of 
personal  interest;  but  the  occasion  seemed  to  demand  them. 

«  As  at  the  Institution  of  Civil  Engineers. 


ON  THE  INFLUENCE  OF  HEAT  UPON  THE  COHESION  OK 
LIQUIDS. 

Bv  C.  Brcmner,  Jln. 

(^Translated  in  an  abridged  form  by  M.Rosenthal,  M.D.) 

Laplace  and  Poisson  have  established  it  as  a  law,  that  at  various  tem- 
peratures the  height  of  the  capillary  column  is  in  a  direct  ratio  with  its 
density.  In  asserting  this,  however,  they  were  solely  guided  by  theoreti- 
cal vievvs  on  the  "  force  moleculaire."  Guy-Lussac's  experiments  bearing 
on  the  above  are  too  insuflicient  in  number  to  settle  the  question;  and, 
notwithstarnling  many  valuable  publications  being  since  communicated  by 
several  authors,  Brumner  deemed  it  worlhy  his  consideration  to  undertake 
a  fresh  investigation  of  the  mailer.  M.  Hagen  having  lately  slated  that 
in  the  case  of  water,  a  change  of  temperature,  amounting  to  a  certain 
number  of  degrees,  has  no  influence  on  the  phenomena  of  its  capillarity, 
the  author  was  the  more  attentive  to  this  point  in  his  researches.  M. 
Hagen  in  his  experiments  employed  brass  plates,  brought  together  in  a 
parallel  direction,  but  Brumner  operated  with  capillary  tubes. 

These  experiments  were  conducted  la  the  following  manner: — The 
liquid  to  be  examined  was  introduced  into  a  cylindrical  jar,  and  the  latter 
put  in  an  oil  bath  ;  care  being  taken  that  the  portion  of  liquid  contained 
in  the  capillary  tube  should  be  of  the  same  temperature  as  that  observed 
in  the  external  liquid.  To  measure  the  height  of  the  liquid  column  raised, 
a  glass  mass  was  first  immersed  in  the  external  liquid,  in  order  to  raise 
the  liquid  surface  until  it  reached  the  point  of  a  steel  needle  fixed  for 
this  purpose.  The  observer,  by  means  of  a  cathetometer,  having  noticed 
the  uppermost  point  of  the  liquid  column  raised  in  the  capillary  tube,  re- 
moved again  the  glass  mass  immersed  as  above  ;  the  water  Ihus  lowered 
ceased  to  touch  the  steel  point,  and  the  cathetometer  was  directed  towards 
the  steel  point. 

The  distance  between  the  highest  point  of  the  capillary  column  and  the 
steel  point,  obtained  by  means  of  the  cathetometer,  indicated  the  amount  of 
elevation  occurring  in  the  capillary  tube  above  the  natural  level. 

These  experiments  were  made  with  water,  ether,  and  olive  oil.  In  all 
these  liquids,  it  appeared,  the  height  of  the  capillary  column  was  con- 
siderably diminished  by  an  increase  of  temperature,  in  a  ratio  far  greater 
than  would  answer  to  Laplace  or  Poissou's  law  relative  to  the  propor- 
tionality of  density  ;  water,  for  instance,  its  temperature  being  raised  from 
32^  to  158°  P.,  had  its  density  lowered  by  5^,  whereas  its  capillary 
height  decreased  to  almost^.  It  seems  in  general  that  the  diminution  of 
the  capillary  height,  caused  by  elevation  of  temperature,  is  not  propnrtional 
to  density,  but  that  it  is  rather  corresponding  with  the  increase  of  tem- 
perature. 

Founded  on  this  assertion,  Brumner  calculated  his  experiments  agreeably 
to  the  method  of  the  "  least  squares."     In  this  manner  he  had  this   law 
fully  confirmed  ;  and  tlie  height  (A)  at  which  a  column  of  liquid  in  a  ca- 
pillary tube  of  one   milimeter  radius,  at  a  given   temperature,  is  raised, 
may  be  determined  by  means  of  the  following  most  simple  formulae  : — 
For  water,      A  =     15-53215  —  0028639  J. 
For  ether,        A=       5  3530     — 0  02S0I2  <. 
For  olive  oil,  A  =:       7-4640     — 0010480  «. 
In  these  formulae,  t  expresses  the  temperature  in  degrees  of  the  cen- 
tigrade scale. 

The  law,  that  capillarity  is  not  a  direct  ratio  with  density,  but  that 
it  is  inversely  proportional  to  the  elevation  of  temperature,  becomes 
most  evidently  corroborated  by  observations  made  with  water  at  low  tem- 
peratures. About  200  experiments,  insliluled  with  water  at  temperatures 
varying  from  0°  to  8°  centigrade,  or  3'.:°  to  46'4°  Fahr.,  showed  that  the 
well  known  anomaly  occurring  in  the  density  of  water,  from  32°  to 
39'2'^  F.,  had  no  influence  whatever  on  its  cohesion  ;  and  starting  from 
32°  F.  cohesion,  diminished  in  a  ratio  proportional  to  the  increase  of  tem- 
perature. 

We  may,  therefore,  consider  it  as  eslablished  that  heat  has  another  in- 
fluence on  cohesion  than  that  caused  by  mere  change  of  density. 
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WILD'S  RAILWAY  SWITCH. 
(With  an  Engraving,  Plate  III.) 

In  the  present  number  we  give  an  engraving  of  a  new  railway 
switcli.  Tbere  have  been  since  the  first  introduction  of  railways, 
several  arrangements  proposed  for  passing  trains  from  one  line  of  rails 
to  another ;  the  whole  of  these,  however,  which  have  been  adopted 
may  be  classed  under  two  heads:  those  in  which,  in  order  to  eflfect  a 
change  from  one  line  of  rails  to  another,  the  apparatus  had  to  be 
moved  by  hand  ;  and  those  in  which  an  engine  can  pass  from  either  of 
the  two  diverging  lines  on  to  the  single  line  without  such  aid,  clear- 
ing the  way  for  itself,  should  the  switch  be  in  the  wrong  position. 
These  are  termed,  and  are,  to  a  certain  extent,  self-acting. 

The  former  possessed  the  advantage  of  making  Ihe  guage  perfect 
for  either  line,  but  was  deficient  in  the  more  essential  quality  of  safety; 
while  the  latter,  to  attain  this  quality,  sacrificed  the  parallelism  of 
gunge.  In  the  improved  switch  the  advantages  of  both  are  united, 
the  self-acting  principle  being  accompanied  with  perfect  uniformity 
of  guage. 

In  order  to  describe  the  working  of  the  new  apparatu?,  it  will  be 
first  advisable  to  refer  to  the  one  now  mostly  employed,  in  vi'hich 
either  tongue  rail  is  embedded  in  the  ordinary  rail  according  to  the 
position  of  the  switch  ;  in  this  arrangement  the  guage  is  always  im- 
perfect, as  the  notch  occupied  by  the  end  of  the  tongue  rail  is,  when 
this  is  withdrawn,  left  exposed :  this  defect  is  partially  provided 
against  by  the  introduction  of  a  check  rail. 

In  the  improved  switch,  the  end  of  the  tongue,  when  in  contact  with 
the  rail,  is  also  embedded  in  a  notch,  which  however  ceases  to  exist 
when  it  is  no  longer  required,  "his  motion  is  effected  by  causing  the 
rail  abutting  against  the  end  of  the  tongue  to  move  in  connection  witii 
it,  but  in  the  opposite  direction,  so  that  when  the  tongue  is  with- 
drawn, the  protruding  mil  which  formed  the  notcli  is  withdrawn  also. 

In  all  inventions  of  this  class,  however  ingenious  they  may  appear 
on  paper,  practice  is  the  main  test  of  their  utility,  and  we  are  informed 
that  the  invention  which  we  have  now  noticed,  has  been  for  some 
time  in  successful  operation  upon  several  railways;  among  which  we 
may  mention  the  Grand  junction,  the  Manchester  and  Leeds,  the 
Chester  and  Birkenhead,  and  the  South  Eastern  Railways. 


THE  PLANET  BEYOND  URANUS. 

The  memoir  of  the  discovery  of  the  planet  beyond  Uranus,  read  by  the 
Astronomer-Royal  at  the  November  meeting  of  the  Royal  AsUouomical 
Society,  has  been  printed  on  account  of  its  importance  before  the  remain- 
der of  the  usual  monthly  notice  was  completed.  Extracts  of  Professor 
Airy's  memoir  are  given  below,  but  for  the  sake  of  brevity  several  parts 
are  omitted,  for  which  we  have  substituted  the  paragraphs  in  brackets. 

We  wish  to  direct  the  reader's  attention  chiefly  to  the  papers  marked  11 
and  12,  and  to  the  remarks  following  them.  It  will  be  seen  from  these, 
that  a  few  days  after  INIr.  Adams  had  communicated  to  the  Astronomer- 
Royal  all  the  elements  of  the  planet,  I\I.  Le  Verrier  published,  in  the 
Comptes  Rcnitus,  a  paper  on  the  perturbations  of  Uranus,  in  which  he  says 
nothing  ot"  their  being  caused  by  an  exterior  planet:  we  may,  therefore 
suppose  that  he  had  not,  at  ihat  time,  made  any  discoveries  respecting  it. 
Seven  months  after,  M.  Le  Verrier  publishes  another  paper,  in  which  he, 
for  the  first  time,  speaks  of  the  new  planet.  The  Astronomer-Royal  says 
that  he  received  this  paper  with  "  a  feeling  of  delight  and  satisfaction," 
because  it  confirmed  the  conclusions  of  Mr.  Adams  respecting  the  position 
of  the  planet,  which  he  "  had  perused  seven  months  earlier."  It  is  im- 
portant to  observe  that  this  second  paper  by  M.  Le  Verrier  gave  only  the 
position — not  the  mass  and  orbit — of  the  planet,  which  had  been  however 
ascertained  by  Mr.  Adams.  The  eccentricity  of  the  planet  was  not  dis- 
covered by  M.  Le  Verrier  till  August,  1846 — that  is,  ten  months  after  the 
Aatronomer-Royal  received  Mr.  Adams's  determination  of  it. 

It  appears  that  neither  the  Aslrooomer-Royal  nor  Professor  Challis 
thought  it  worth  while  to  take  the  trouble  of  looking  for  the  planet  until 


Le  Verrier's  paper  confirmed  that  of  Mr.  Adams.  The  self  exculpatory 
tone  adopted  by  the  superintendents  of  the  two  principal  English  observa- 
tories, does  not  seem  altogether  needless.  The  fact  of  their  both  olfering 
apologies,  seems  to  indicate  that  apologies  were  necessary.  The  Astrono- 
mer-Royal had  *'  always  considered  tiie  correctness  of  a  distant  mathema- 
tical result  to  be  a  subject  rather  of  moral  than  of  mathematical  evidence." 
Professor  Challis  says,  in  a  paper  following  that  by  Professor  Airy, 
that  his  motive  for  undertaking  the  search  for  the  predicted  planet,  was 
the  agreement  of  M.  Le  Verrier's  "  deductions  with  those  of  Mr.  Adams, 
together  with  the  recommendation  of  the  Astrouomer-Royal."  He  tells 
ns,  also,  tiiat  he  was  deterred  from  commencing  the  wurk  sooner,  because 
it  was  "so  novel  a  thing  to  undertake  observations  in  reliance  upon  merely 
theoretical  deductions." 

We  have  no  desire  to  depreciate  M.  Le  Verrier's  labours.  On  the  con- 
trary, they  entitle  him  to  high  renov?n.  His  first  paper  alone,  investi- 
gating the  perturbations  of  Uranus  without  asssigning  a  new  cause  for 
them,  is  a  work  of  the  utmost  scientific  value.  But  the  chief  peculiarity 
of  this  event  in  the  history  of  science  is  the  predictive  evidence  and  appli- 
cation of  the  laws  of  gravitation.  Hitherto,  the  evidence  of  the  truth  of 
those  laws,  wonderfully  minute  and  varied  as  it  has  been,  was  restricted 
to  the  explanation  of  observed  facts  ;  but  the  most  overwhelming  evidence 
of  a  theory  is  its  capability  of  anticipating  Ihe  result  of  experimental  ob- 
servations  before  they  are  actually  made.  This  kind  of  evidence  is  fur- 
nished in  an  unexampled  degree,  by  the  anticipatory  calculation  of  the 
mass,  &;c  ,  of  the  unseen  planet.  Regarding,  therefore,  the  prediction  of 
the  planet  as  an  event  altogether  unparalleled,  and  as  the  feature  of  the 
discovery  most  important  with  respect  to  the  evidences  of  science,  we 
cannot  over-estimate  the  value  of  the  fact  established  by  the  Astronomer- 
Kojal,  that  Mr.  Adams  was  the  first  predicter  of  the  position,  mass,  and 
orbit  of  the  new  planet. 

When  the  Astronomer-Royal  speaks  of  the  discovery  as  "a  consequence 
of  what  may  properly  be  called  a  movement  of  the  age,"  we  must  take 
this  as  a  rhetorical  expression,  not  intended  to  have  any  specific  meaning. 
In  (act,  the  utmost  that  can  be  made  of  the  sentence  is  this,  that  there  has 
for  some  time  existed  a  general  suspicion  of  the  existence  of  a  planet 
beyond  Uranus.  The  numerical  determination  of  the  longitude  of  the 
planet  (323  34),  &c.,  by  an  elaborate  mathematical  investigation,  required 
something  a  little  more  tangible  and  definite  than  a  "  movement  of  the 
age." 


It  has  not  been  usual  to  admit  into  the  Memoirs  of  this  Society  mere 
historical  statements  of  circumstances  which  have  occurred  in  our  own 
times.  I  am  not  aware  that  this  is  a  matter  of  positive  regulation  :  it  is, 
I  believe,  merely  a  rule  of  practice,  of  which  the  application  in  every  par- 
ticular instance  has  been  determined  by  the  discretion  of  those  Officers  of 
the  Society  with  whom  the  airangement  of  our  Memoirs  has  principally 
rested.  And  there  can  be  no  doubt  that  the  ordinary  rule  must  be  a  rule 
for  the  exclusion  of  papers  of  this  character ;  and  that  if  a  positive  regu- 
lation is  to  be  made,  it  must  absolutely  forbid  the  presentation  of  such 
histories.  Yet  it  is  conceivable  that  events  may  occur  in  which  this  rule 
ought  to  be  relaxed  ;  and  such,  I  am  persuaded,  are  the  circumstances 
attending  the  discovery  of  the  planet  exterior  to  Uraiiits.  In  the  whole 
history  of  astronomy,  I  had  almost  said  in  the  whole  history  of  science, 
there  is  nothing  comparable  to  this.  The  history  of  the  discoveries  of  new 
planets  in  the  latter  part  of  the  last  century,  and  in  the  present  century, 
offers  nothing  analogous  to  it.  Urnnus,  Ctres,  aad  Pallas,  were  discover- 
ed in  the  course  of  researches  which  did  not  contemplate  the  possible 
discovery  of  planets.  Juno  and  Vesta  were  discovered  in  following  up  a 
series  of  observations  snggested  by  a  theory  which,  fruitful  as  it  has  been, 
we  may  almost  venture  to  call  fanciful.  Astrwa  was  found  in  the  course 
of  a  well-conducted  re-examination  of  tlie  heavens,  apparently  contem- 
plating the  discovery  of  a  new  planet  as  only  one  of  many  possible  results. 
But  the  motions  of  Uranus,  examined  by  philosophers  who  were  fully 
impressed  with  the  universality  of  the  law  of  gravitation,  have  long  ex- 
hibited the  efi'ects  of  some  disturbing  body  :  mathematicians  have  al  length 
ventured  on  the  task  of  ascertaining  where  such  a  body  could  be ;  they 
have  pointed  out  that  the  supposition  of  a  disturbing  body  moving  in  a 
certain  orbit,  precisely  indicated  by  them,  would  entirely  explain  the  ob- 
served disturbances  of  Uranus  :  they  have  expressed  their  conviction,  with 
a  firmness  which  I  must  characterise  as  wonderful,  that  the  disturbing 
planet  would  be  found  exactly  in  a  certain  spot,  and  presenting  exactly  a 
certain  appearance  ;  and  in  that  spot,  and  with  that  appearance,  the  planet 
has  been  found.  Nothing  in  the  whole  history  of  astronomy  can  be  com- 
pared with  this. 

The  principal  steps  in  the  theoretical  investigations  have  been  made  by 
one  individual,  and  the  published  discovery  of  the  planet  was  necessarily 
made  by  one  individual.  To  these  persons  the  public  attention  has  been 
principally  directed  ;  and  well  do  they  deserve  the  honours  which  they 
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have  received,  and  which  they  will  continue  to  receive.  Yet  we  should 
do  wrong  if  we  considered  that  these  two  persons  alone  are  to  be  regarded 
as  the  authors  of  the  discovery  of  this  planet.  I  am  confident  that  it  will 
be  found  that  the  discovery  is  a  consequence  of  what  may  properly  be 
called  a  movement  of  the  age;  that  it  has  been  urged  by  the  feeling  of  the 
scicntilic  world  in  general,  and  has  been  nearly  perfected  by  the  collateral, 
but  independent  labours,  of  various  persons  possessing  the  talents  or 
powers  best  suited  to  the  difl'erent  parts  of  the  researches. 

With  this  conviction,  it  has  appeared  to  me  very  desirable  that  the  au- 
thentic history  of  tins  discovery  should  be  published  as  soon  as  possible  ; 
not  only  because  it  will  prove  a  valuable  contribution  to  the  history  of 
science,  but  also  beciuse  it  may  tend  to  do  justice  to  some  persons  who 
otherwise  would  not  receive  in  future  times  the  credit  which  they  deserve. 
And  as  a  portion  of  the  history,  I  venture  to  oli'er  to  this  Society  a  state- 
ment of  the  circumstances  which  have  come  to  my  own  knowledge.  I 
have  thought  that  I  could  with  propriety  do  this  :  not  because  I  can  pre- 
tend to  know  all  the  history  of  the  discovery,  but  because  I  know  a  con- 
siderable part  of  it ;  and  because  I  can  lay  claim  to  the  character  of  im- 
partiality to  this  extent,  that,  though  partaking  of  the  general  movement 
of  the  age,  I  have  not  directly  contributed  either  to  the  theoretical  or  to 
the  observing  parts  of  the  discovery.  In  a  matter  of  Ibis  delicacy  I  have 
thought  it  best  to  acton  my  own  judgment,  without  consulting  any  other 
person  ;  I  have,  however,  solicited  the  permission  of  my  English  corre- 
spondents for  the  publication  of  letters. 

Without  pretending  to  fix  upon  a  time  when  the  conviction  of  the  irre- 
concilability of  the  motions  of  Uranus  with  the  law  of  gravitation  first 
fixed  itself  in  the  minds  of  some  individuals,  we  may  without  hesitation 
date  the  general  belief  in  this  irreconcilability  from  the  publication  of  M. 
Alexis  liouvard's  ruWfs  0/  Cn<n«s  in  1821.  It  was  fully  shown  in  the 
introduction  to  the  tables,  that,  when  every  correction  for  perturba'ion 
indicated  by  the  best  existing  theories  was  applied,  it  was  still  impossible 
to  reconcile  the  observations  of  Flamsteed,  Leniounier,  Bradley,  and 
Mayer,  with  the  orbit  required  by  the  observations  made  after  1781  :  and 
the  elements  of  the  orbit  were  adopted  from  the  latter  observations,  leaving 
the  discordances  with  the  former  (amounting  sometimes  to  three  minutes 
of  arc)  for  future  explanation. 

The  orbit  thus  adopted  represented  pretty  well  the  observations  made 
in  the  years  immediately  following  the  publication  of  tlie  tables.  But  in 
five  or  six  years  the  discordance  again  growing  up  became  so  great,  that 
it  could  not  escape  notice.  A  small  error  was  shown  by  the  Rremsmiin- 
ster  Observations  of  1825  and  182C:  but,  perhaps,  I  am  not  in  error  in 
stating  that  the  discordance  was  first  prominently  exhibited  in  the  C'am- 
brige  Observations,  the  publication  of  which  fram  1828  was  conducted 
under  my  superjntendence. 

[Here  intervene  letters  from  Mr.  Hussey  (183-1)  and  M.  Bouvard  (1837), 
surmising  that  the  perturbations  might  be  produced  by  an  unseen  body.] 

I  have  departed  from  a  strictly  chronological  order  for  the  sake  of  keep- 
ing in  connexion  the  papers  which  relate  to  the  same  trains  of  investiga- 
tion. Several  months  before  the  dale  of  the  last  letter  quoted,  I  had  re- 
ceived the  first  intimation  of  those  calculations  which  have  led  to  a  distinct 
indication  of  the  place  where  the  disturbing  planet  ought  to  be  sought. 
The  date  of  the  following  letter  is  Feb.  13,  1844  : — 

No.  6. — Professor  Challis  to  G.  B.  Amy. 
[extract.] 

"  Cmnhridge  Observatory,  Feb.  13, 1844. 
"A  young  friend  of  mine,  Mr.  Adams,  of  St.  John's  College,  is  working 
at  the  theory  of  Uranus,  and  is  desirous  of  obtaining  errors  of  the  tabular 
geocentric  longitudes  of  this  planet,  when  near  opposition,  in  the  years 
1818-1826,  with  the  factors  for  reducing  them  to  errors  of  heliocentric 
longitude.  Are  your  reductions  of  the  planetary  observations  so  far  ad- 
vanced that  you  could  furnish  these  data  ?  and  is  the  request  one  which 
you  have  any  objection  to  comply  with  ?  If  Mr.  Adams  may  be  favoured 
in  this  respect,  he  is  further  desirous  of  knowing,  whether  in  the  calcula- 
tion of  the  tabular  errors  any  alterations  have  been  made  in  Bouvard's 
Tables  of  Uranus  besides  that  of  Ju/dter's  mass." 

No.  7. — G.  B.  Aip.y  to  Professor  Challis. 
[extract.] 
"Royal  Observatory,  Greenwich,  1844,  Feb.  lt>. 
"  1  send  all  the  results  of  the  observations  of  Uranus  made  with  both 
instruments  [that  is,  the  heliocentric  errors  of  Ui'anus  in  longitude  and 
latitude  from  l754to  1830,  for  all  those  days  on  which  there  were  observa- 
tions, both   of  right  ascension  and  of  polar  distance].     No  alteration  is 
made  in  Bouvard's  Tables  of  Uranus,  except  increasing  the  two  equations 
which  depend  on  Jupiter  by  ^  part.     As  constants  have  been  added  (in 
the  printed  tables)  to  make  the  equations  positive,  and  as  jij;  part  of  tlie 
numbers  in  the  tables  has  been  added,  .^  part  of  the  constants  has  been 
sibtracted  from  the  final  results." 

No.  8. — Professor  Challis  to  G.  B.  Airy. 

[extract.] 

"  Cambridge  ObseiTalory,  Feb.  16,  1844. 
"I  am  exceedingly  obliged  by  your  sending  so  complete  a  series  of 
tabular  errors  of  Uranus.     •     •     •     1  he  list  you  have  sent  will  give  Mr. 
Adams  the  means  of  carrying  on  in  the  most  ellective  manner  the  inquiry 
in  which  he  is  engaged. 


No.  9. — Professor  Challis  to  G.  B.  AiRV. 

"  Cambridge  Observatory  Sept.  22,  1845 
"  My  friend  Mr.  Adams  (who  will  probably  deliver  this  note  to  you) 
has  completed  his  calculations  respecting  the  perturbation  of  the  orbit  of 
Uranus  by  a  supposed  ulterior  planet,  and  has  arrived  at  results  which  he 
would  be  glad  to  communicate  to  you  personally,  if  you  could  spare  him 
a  few  moments  of  your  valuable  time.  His  calculations  are  founded  on 
the  observations  \ou  were  so  good  as  to  furnish  him  with  some  time  ago; 
and  from  his  character  as  a  mathematician,  and  his  practice  in  calculation, 
I  should  consider  the  deductions  from  his  premises  to  be  made  in  a  trust- 
worthy manner.  If  he  should  not  have  the  good  fortune  to  see  you  at 
Greenwich,  he  hopes  to  be  allowed  to  write  to  you  on  this  subject." 

No.  10. — G.  B.  Airy  to  Professor  Challis. 

"  Riiyal  Observatory,  Greenwich,  184.'),  Sept. 2.9. 

"  I  was,  I  suppose,  on  my  way  from  France,  when  Mr.  Adams  called 
here  :  at  all  events,  I  had  not  reached  home,  and  therefore,  to  my  regret,  I 
have  not  seen  him.  Would  you  mention  to  Mr.  Adams  that  I  am  very 
much  interested  with  the  subject  of  his  investigations,  and  that  1  should 
be  delighted  to  hear  of  them  by  letter  from  him  1" 

On  one  of  the  last  days  of  October,  1845,  Mr.  Adams  called  at  the 
Royal  Observatory,  Greenwich,  in  my  absence,  and  left  the  following  im- 
portant paper : — 

No.  11. — J.  C.  Adams,  Esq.  to  G.  B.  Airy. 

"  According  to  my  calculations,  the  observed  irregularities  in  the  motion 
of  Uranus  may  be  accounted  for  by  supposing  the  existeuce  of  an  exterior 
planet,  the  mass  and  orbit  of  which  are  as  follows: — 

Mean   Distance  (assumed  nearly  in  accordance 

with   Bode's  law) 38-4 

Mean  Sidereal  Motion  in  305-25  days         .         .       1°30''9 
Mean  Longitude,  1st  October,  1845  .  .  .   323  34 

Longitude  of  Perihelion.  ....   315  55 

Eccentricity 01610. 

Mass  (that  of  the  Sun  being  unity),  .  .  .   0-0001656. 

For  the  modern  observations  I  have  used  the  method  of  normal  places, 
taking  the  mean  of  the  tabular  errors,  as  given  by  observations  near  three 
consecutive  oppositions,  to  correspond  with  the  mean  of  the  times  ;  and 
the  Greenwich  observations  have  been  used  down  to  1830  ;  since  which, 
the  Cambridge  and  Greenwich  observations,  and  those  given  in  the  As- 
tronomische  Nachtiekten,  have  been  made  use  of.  The  following  are  the 
remaining  errors  of  mean  lougitude : — 

Observation — Theory. 

1780     -f0"-27  1801     — 0"-04  18-22     -fO"  30 

1783     —0  -23  1804     -fl   -76  1825     -)-l   ■92 

1780     —0  -90  1807     —0  -21  1828     +2  -25 

1789     -f  1  -82  1810     -fO  -56  1831     —1  -06 

1792     —0-91  1813     —0  -94  1834     —1  -44 

1795     +0  -09  1816     —0  -31  1837     —1  -62 

1798     —0  -99  1819     —2  -00  1840     -fl   -73 

The  error  for  1780  is  concluded  from  that  for  1781   given  by  observation, 

compared  with  those  of  four  or  five  following  years,  and  also  with  Lemon- 

nier's  observations  in  1769  and  1771, 

"  For  the  ancient  observations,  the  following  are  the  remaining  errors  : — 

Observation — Theory. 
1090     -f44'-4  1750     —  l"-6  1703     —  5"-I 

1712     4-0-7  1753     -f  5  -7  17G9     +0-6 

1715     —  6  -S  1750     —  4-0  1771     +11   '8 

The  errors  are  small,  except  for  Flamsteed's  observation  of  1690.  This 
being  an  isolated  observation,  very  distant  from  the  rest,  I  thought  it  best 
not  to  use  it  in  forming  the  equations  of  condition.  It  is  not  improbable 
however,  that  this  error  might  be  destroyed  by  a  small  change  in  the  as- 
sumed mean  motion  of  the  planet." 

I  acknowledged  the  receipt  of  this  paper  in  the  following  terms : 

No.  12.— G.  B.  Airy  to  J.  C.  Adams,  Esq. 

"  Royal  Observatory,  Greenwich,  1845,  Nov.  5. 
"  I  am  very  much  obliged  by  the  paper  of  results  which  you  left  here  a 
few  days  since,  showing  the  perturbations  on  the  place  of  Uranus  pro- 
duced by  a  planet  with  certain  assumed  elements.  The  latter  numbers  are 
all  extremely  satisfactory  :  1  am  not  enough  acquainted  with  Flamsteed's 
observations  about  1690  to  say  whether  they  bear  such  an  error  but  I 
think  it  extremely  probable. 

"  But  I  should  be  very  glad  to  know  whether  this  assumed  perturbation 
will  explain  the  error  of  the  radius  vector  of  Uranus.  This  error  is  now 
very  considerable,  as  you  will  be  able  to  ascertain  by  comparing  the  nor- 
mal equations,  given  in  the  Greenwich  observations  for  each  year,  for  the 
times  be/ore  opposition  with  the  times  after  opposition." 

I  have  before  staled,  that  I  consider  the  establishment  of  this  error  of 
the  radius  vector  of  Uranus  to  be  a  very  important  determination,  I  there- 
fore considered  that  the  trial,  whether  the  error  of  the  radius  vector  would 
be  explained  by  the  same  theory  which  explained  the  error  of  longitude' 
would  be  truly  an  exferimcntum  cruets.  And  I  wailed  with  much  anxiety 
for  Mr.  Adams's  answer  to  my  query.     Had  it  been  in  the  afliimative,  I 
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should  at  once  have  exerted  all  the  influence  which  I  might  possess,  either 
directly,  or  indirectly  through  my  friend  Professor  Challis,  to  procure  the 
publication  of  Mr.  Adams's  theory.* 

From  some  cause  with  which  I  am  unacquainted,  probably  an  accidental 
one,  I  received  no  immediate  answer  to  this  inquiry.  I  regret  this  deeply, 
for  many  reasons. 

M'hile  I  was  expecting  more  complete  information  on  Mr.  Adams's 
theory,  the  results  of  a  new  and  most  important  investigation  reached  me 
from  anotlier  quarter.  In  the  Comptc  Rendu  o{  {he  French  Academy  for 
the  lOih  Nov.,  1845,  which  arrived  in  this  rimntry  in  December,  there  is 
a  paper  by  M.  Le  Verrier  on  the  perturbations  of  Uranus  produced  by 
Jupiter  and  Saturn,  and  on  the  errors  in  llie  elliptic  elements  of  Urumis, 
consequent  on  the  use  of  erroneous  perturbations  in  the  treatment  of  the 
observations.  It  is  impossible  for  me  here  to  enter  into  details  as  to  the 
conclusions  of  this  valuable  memoir;  I  shall  only  say  that,  while  the  cor- 
rectness of  the  former  theories,  as  far  as  they  went,  was  generally  estab- 
lished, many  small  terms  were  added  ;  that  the  accuracy  of  the  calcula- 
tions was  established  by  duplicate  investigations,  following  different  cour- 
ses, and  executed  with  extraordinary  labour;  that  the  corrections  to  the 
elements,  produced  by  treating  the  former  observations  with  these  corrected 
perturbations,  were  obiaiucd  ;  and  that  the  correction  to  the  ephenieris  for 
the  present  time,  produced  by  the  introduclion  of  the  new  perturbations 
and  the  new  elemenis,  was  investigated  and  found  to  be  incapable  of  ex- 
plaining the  observed  irregularity  of  Uranus.  Perhaps  it  may  be  truly 
said  that  the  theory  of  Uranus  was  now,  for  the  first  time,  placed  on  a 
satisfuciory  foundation.  This  important  labour,  as  M.  Le  Verrier  states, 
was  undertaken  at  the  urgent  request  of  M.  Arago. 

In  the  Comptc  Rendu  for  June  1,  1840,  M.  Le  Verrier  gave  his  second 
memoir  on  the  theory  of  Uranus.  The  lirst  part  contains  the  results  of  a 
new  reduction  of  nearly  all  the  existing  observations  of  Uranus,  and  their 
treatment  with  reference  to  the  theory  of  perturbations,  as  amended  in  the 
former  memoir.  After  concluding  from  this  reduction  that  the  observations 
are  absolutely  irreconcilable  with  the  theory,  M.  Le  V«-rrier  considers  in 
the  second  part  all  the  possible  explanations  of  the  discordance,  and  con- 
cludes that  none  is  admissible,  except  that  of  a  disturbing  planet  exterior 
to  Uranus.  He  then  proceeds  to  investigate  the  elements  of  the  orbit  of 
such  a  planet,  assuming  that  its  mean  distance  is  double  that  of  Uranus, 
and  that  its  orbit  is  in  the  plane  of  the  ecliptic.  The  value  of  the  mean 
distance,  it  is  to  be  remarked,  is  not  fixed  entirely  by  Bode'slaw,  although 
suggested  by  it ;  several  considerations  are  stated  which  compel  us  to 
take  a  mean  distance,  not  very  greatly  ditfering  from  that  suggested  by  the 
law,  but  which  nevertheless,  without  the  suggestion  of  that  law,  would 
leave  the  mean  distance  in  a  most  troublesome  uncertainty.  The  peculiar- 
ity of  the  form  which  the  investigation  takes  is  then  explained.  Finally, 
M.  Le  Verrier  gives  as  the  most  probable  result  of  his  investigations,  that 
the  true  longitude  of  the  disturbing  planet  for  the  begioning  of  1847  must 
be  about  3ii;i°,  and  that  an  error  of  10°  in  this  place  is  not  probable.  No 
elements  of  the  orbit  or  mass  of  the  planet  are  given. 

This  memoir  reached  me  about  the  23rd  or  24lh  of  June.  I  cannot 
sufficiently  express  the  feeling  of  delight  and  satisfaction  which  I  received 
from  it.  The  place  which  it  assigned  to  the  disturbing  planet  was  the 
same,  to  one  degree,  as  that  given  by  Mr.  Adams's  calculations,  which  I 
had  perused  seven  months  earlier.  To  this  time  I  had  considered  that 
there  was  still  room  for  doubt  of  the  accuracy  of  Mr.  Adams's  investiga- 
tions ;  for  I  thmk  ihat  the  results  of  algebraic  and  numerical  computations, 
so  long  and  so  complicated  as  those  of  an  inverse  problem  of  perturba- 
tions, are  liable  to  many  risks  of  error  in  the  details  of  the  process  :  I 
know  that  there  are  important  numerical  errors  in  the  Mfcanique  CHefte 
of  Laplace;  in  the  Thenrie  de  la  Lune  of  Plana;  above  all,  in  Bouvard's 
first  tables  of  Jupiter  and  Saturn  ;  and  to  express  it  in  a  word,  I  have 
always  considered  the  correctness  of  a  distant  mathematical  result  to  be  a 
subject  rather  of  moral  than  of  mathematical  evidence.  But  now  I  felt 
DO  doubt  of  the  accuracy  of  both  calculations,  as  applied  to  the  perturba- 
tion in  longitude.  I  was,  however,  still  desirous,  as  before,  of  learning 
whether  the  perturbation  in  radius  vector  was  fully  explained,  1  therefore 
addressed  to  M.  Le  Verrier  the  following  letter; — 

No.  13.— G.  B.  Airy  to  M.  Le  Verkier. 

"  Royal  Observatory,  Greenwich,  1846,  June  20. 

"I  have  read,  with  very  great  interest,  the  account  of  your  investigations 
on  the  probable  place  of  a  pl.tnet  disturbing  the  motions  of  Uranus,  which 
is  contained  in  the  Compte  Rendu  de  I'  Academic  of  June  1;  and  I  now 
beg  leave  to  trouble  you  with  the  following  question.  It  appears,  from  all 
the  later  observations  of  Uranus  made  at  Greenwich  (which  are  most 
completely  reduced  in  the  Greenwich  Obserratinns  of  each  year,  so  as  to 
exhibit  the  efl'ectof  an  error  either  in  ihe  tabular  heliocentric  longitude,  or 
the  tabular  radius  vector),  that  the  tabular  radius  vector  is  considerably  loo 
small.  And  I  wish  to  inquire  of  you  whether  this  would  be  a  conse- 
quence of  the  disturbance  produced  by  an  exterior  planet,  now  in  the 
position  which  you  have  indicated? 

"  I  imagine  that  it  would  not  be  sp,  because  the  principal  term  of  the 
inequality  would  probably  be  analogous  to  the  moon's  variation,  or  would 
depend  on  sin  2(r — v') ;  and  in  that  case  the  perturbation  in  radius  vector 
would  have  the  sign — for  the  present  relative  position  of  the   planet  and 

*  Here  the  Astronomer  Royal  explained  to  the  meeting,  by  means  of  a  diagram,  the 
nature  of  the  eriors  of  the  tabular  radius  vector.  t 


Uranus.  But  this  analogy  is  worth  little,  until  it  is  supported  by  proper 
symbolical  computations. 

"  By  Ihe  earliest  opportunity  I  shall  have  the  honour  of  transmitting  to 
you  a  copy  of  the  Planctarii  Reductions,  in  which  you  will  find  all  Ihe 
observations  made  at  Greenwich  to  1830  carefully  reduced  and  compared 
with  the  tables." 

Before  I  could  receive  M.  Le  Verrier's  answer,  a  transaction  occurred 
which  had  some  influence  on  the  conduct  of  English  astronomers. 

On  the  29lh  of  June,  a  meeting  of  ihe  Board  of  Visitors  of  llie  Royal 
Observatory  of  Greenwich  was  held,  for  the  consideration  of  special 
business.  At  this  meeting.  Sir  J.  Herschel  and  Professor  Challis  (among 
other  members  of  the  Board)  were  present;  I  was  also  present,  by  invita- 
tion of  the  Board.  The  discussion  led,  incidenlally,  to  the  general  ques- 
tion of  the  advantage  of  distributing  subjects  of  observation  among  differ- 
ent observatories.  I  spoke  strongly  in  favour  of  such  distribution ;  and 
I  produced,  as  an  instance,  the  extreme  probability  of  now  discovering  a 
Dew  planet  in  a  very  short  time,  provided  the  powers  of  one  observatory 
could  be  directed  to  the  search  for  it.  I  gave,  as  the  reason  upon  which 
this  jjrobability  was  based,  the  very  close  coincidence  between  the  results 
of  J\lr.  Adams's  and  M.  Le  Verrier's  investigations  of  the  place  of  the 
supposed  planet  disturbing  Uranus.  I  am  authorised  by  Sir  J.  Herschel's 
jirinted  statement  in  Ihe  Athemeum  of  October  3,  to  ascribe  to  the  strong 
expressions  which  I  then  used  the  remarkable  sentence  in  Sir  J.  Herschel's 
address,  on  September  10,  to  the  British  Association  assembled  at  South- 
ampton. "  We  see  it  [Ihe  probable  new  planet]  as  Columbus  saw  America 
from  the  shores  of  Spain.  Its  movements  have  been  felt,  trembling  along 
the  far-reaching  line  of  our  analysis,  with  a  certainty  hardly  inferior  to 
that  of  ocular  demonstration."*  And  I  am  authorised  by  Professor  Chal- 
lis, in  oral  conversation,  to  state  that  the  same  expressions  of  mine  induced 
him  to  contemplate  the  search  for  the  suspected  planet. 

[M.  Le  Verrier's  reply  follows,  in  which  he  says  that  M.  Bouvard  cal- 
culated incorrectly  the  orbit  of  Uranus,  in  ignorance  of  the  exterior  planet, 
and  that  the  error  of  the  radius  vector  of  Uranus  arises  from  errors  of  its 
eccentricity  and  longitude  of  perihelion. 

The  following  letter  is  from  Professor  Airy  to  Professor  Challis,  request- 
ing the  latter  to  undertake  the  search  at  Cambridge,  with  the  Northumber- 
land equatorial  telescope,  as  the  only  instrument  in  England  large  enough 
for  the  purpose.] 

In  explanation  of  this  letter,  it  may  be  necessary  to  stale  that,  in  com- 
mon I  believe  with  other  astronomers  at  that  time,  I  thought  it  likely  that 
tlie  planet  would  be  visible  only  in  large  telescopes.  I  knew  that  the 
Observatory  of  Cambridge  was  at  this  time  oppressed  with  work,  and  I 
thought  that  the  undertaking- — a  survey  of  such  an  extent  as  this  seemed 
likely  to  prove — would  be  entirely  beyond  the  powers  of  its  personal 
establishment.  Had  Professor  Challis  assented  to  my  proposal  of  assist- 
ance, I  was  prepared  immediately  to  place  at  his  disposal  Ihe  services  of 
an  eflicient  assistant ;  and  for  approval  of  such  a  step,  and  for  liquidation 
of  the  expense  which  must  thus  be  thrown  on  the  Koyal  Observatory,  I 
should  have  referred  to  a  Government  which  I  have  never  known  to  be 
illiberal  v^hen  demands  for  the  benefit  of  science  were  made  by  persons 
whose  character  and  position  offered  a  guarantee,  that  the  assistance  was 
fairly  asked  for  science,  and  that  the  money  would  be  managed  with  fair 
frugality.  In  the  very  improbable  event  of  Ihe  Government  refusing  such 
indemnity,  1  was  prepared  to  take  all  consequtnces  on  myself. 

On  the  ISIh  of  July,  I  transmitted  to  Professor  Challis  "Suggestions  for 
the  Examination  of  a  Portion  of  the  Heavens  in  search  of  the  external 
Planet  vihich  is  presumed  to  exist  and  to  produce  disturbance  in  the  mo- 
tion of  Uranus,"  and  I  accompanied  them  with  ihe  following  letter: — 

No.  16. — G.  B.  Airy  to  Professor  Challis. 

"  Royal  Observatory,  Greenwich,  1846,  July  13. 

"  I  liave  drawn  up  the  enclosed  paper,  in  order  to  give  you  a  notion  of 
the  extent  of  work  incidental  to  a  sweep  for  the  possible  planet. 

"  I  only  add  at  present  that,  in  my  opinion,  the  importance  of  this 
inquiry  exceeds  that  of  any  current  work,  which  is  of  such  a  nature  as 
not  to  be  totally  lost  by  delay." 

BIy  '•  Suggestions"  contemplated  the  examination  of  a  part  of  the  hea- 
vens 30°  long,  in  Ihe  direction  of  the  ecliptic,  and  10°  broad.  They  en- 
tered into  considerable  details  as  to  the  method  which  I  proposed  ;  details 
w  Inch  were  necessary,  in  order  to  form  an  estimate  of  the  number  of  hours' 
work  likely  to  be  employed  iu  the  sweep. 

I  received, in  a  few  days,  the  following  answer: — 

No.  17.— Professor  Challis  to  G.  B.  Airy. 
[extracts.] 

"  Cambridge  Observatory,  July  18, 1846. 
"I  have  only  just  returned  from  my  excursion.  •  *  •  I  have  de- 
termined on  sweeping  for  this  hypothetical  planet.  •  •  •  With  re- 
spect to  your  proposal  of  supplying  an  assistant  I  need  not  say  anything, 
as  1  understand  it  to  be  made  on  the  supposition  that  I  decline  undertaking 
the  search  myself.  »  •  •  i  purpose  to  carry  the  sweep  to  the  extent 
you  recommend." 

*  This  sentence  is  copied  from  the  written  draft  of  the  speech.  Sir  J.  Herschel 
appeared  to  suppoae  that  tlie  serucuce  had  not  been  repotted  in  the  public  journals  as 
Bpoiien.  I  did,  however,  sea  it  so  reported  in  an  Englisti  newspaper,  to  which  I  hid 
access  on  tha  l^outinent. 
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The  remainder  of  the  letter  was  principally  occupied  with  the  details  of 
a  plan  of  observing  dill'erent  from  mine,  and  of  which  the  advantage  was 
fully  proved  in  the  practical  observation. 

On  August  7,  I'rofessor  Challis,  writing  to  my  conBdenlial  assistant 
(Mr.  Main)  in  my  supposed  absence,  said,— 

No.  18. — Professor  Challis  to  the  Rev.  R.  Wain, 
[extract.] 
"  CitmbrUlge  Observatory,  Aiigvst  7,1846. 
"  I  have  undertaken  to  search  for  the  supposed  new  planet  more  distant 
than   Uianus.     Already   I  have  made  trinl   of  two  different  melhods  of 
observing.      In  one  method,  recommended  by  Mr.  Airy     *     •     •     I  met 
with  a  difficulty  which  I  had  anticipated.     •     •     •     I  adopted  a  second 
method." 

From  a  subsequent  letter  (to  be  cited  hereafter),  it  appears  that  Profes- 
sor Challis  had  commeuced  the  search  on  July  29,  and  had  actually  ob- 
served the  planet  on  August  4,  1840. 

Mr.  Main's  answer  to  the  other  parts  of  this  letter,  written  by  my  direc- 
tion, is  dated  August  8. 

At  Wiesbaden  (which  place  I  left  on  September  7),  I  received  the  fol- 
lowing letter  from  Professor  Challis  : — 

No.  19. — Professor  Challis  to  G.  B.  Airy. 
[lxteact.] 

"  Cambridge  Observatory,  Sept.  2,  184G. 
"  I  have  lost  no  opportunity  of  searching  for  the  planet ;  and  the  Lights 
having  been  generally  pretty  good,  I  have  taken  a  considerable  number  of 
observations  :  but  I  get  over  the  ground  very  slowly,  thinking  it  right  to 
include  all  stars  to  10-11  magnitude;  and  I  find,  that  to  scrutinise, 
thoroughly,  in  this  way  the  proposed  portion  of  the  heavens,  will  require 
many  more  observations  than  I  can  take  this  year." 

On  the  same  day  on  which  Professor  Challis  wrote  this  letter,  Mr. 
Adams,  who  was  not  aware  of  my  absence  from  England,  addressed  the 
following  very  important  letter  to  Greenwich  : — 

No.  20.— J.  C.  Adams,  Esq.,  to  G.  15.  Airy. 

"  St.  John's  College,  Cambridge,  Sqit.i,  1346. 
"  In  the  investigation,  the  results  of  which  1  communicated  to  you  last 
October,  the  mean  distance  of  the  supposed  disturbing  planet  is  assumed 
to  be  twice  that  of  Uranus.  Some  as.-iumption  is  necessary  in  the  first  in- 
stance, and  Bode's  law  renders  it  probable  that  the  above  distance  is  not 
very  remote  from  the  truth  :  but  the  investigation  could  scarcely  be  con- 
sidered satisfactory  while  based  on  any  thing  arbitrary;  and  1  iherefore 
determined  to  repeat  the  calculation,  makiu;;  a  different  hypothesis  as  to 
the  mean  distance.  The  ecceuuicity  also  resulting  from  my  former  calcu- 
lations was  far  too  large  to  be  probable;  audi  found  Ihat,  although  the 
agreement  between  theory  and  observation  continued  very  satisfactory 
dowu  to  1840,  the  difference  in  subsequeut  years  was  becoming  very  sensi- 
ble, and  1  hoped  that  these  errors,  as  well  as  the  eccentricity,  might  be 
diminished  by  taking  a  diffLrent  mean  distance.  Not  to  make  too  violent 
a  change,  I  assumed  this  distance  to  be  less  than  the  former  value  by  about 
jUh  part  of  the  whole.  The  result  is  very  satisfactory,  and  appears  to 
show  ihat,  by  still  further  diminishing  the  distance,  the  agreement  between 
the  theory  and  the  later  observations  may  be  runJered  complete,  and  the 
eccentricity  reduced  at  the  same  time  to  a  very  small  quantity.  The  mass 
and  the  elements  of  the  orbit  of  the  supposed  planet,  which  result  from  the 
two  hypotheses,  are  as  follows  : — 

Hypothesis  I.  Hypothesis  II. 


1705  4-0  -09  -fO  -01 

1798  --0  -OS*  —0  -93 

1801  —0  -04  +0   -11 

1804  -fl  -76  +i   -94 

1807  —0  -21  —0  -08 

1810  -fO  -56  +0  -61 


1825  +1  -92  -fl  -87 

1828  +'2  -25  +2   '35 

1831  —1  -OS  —0  •«2 

1834  —I  -44  —1  17 

1837  —1  -62  —1  -53 

18)0  +1  -73  -t-1  -31 


(^-0  (-="-"0 


Mean  Longitude  of  Planet,  1st  Oct.  1816  323°       8'  323°       2' 

Longitude  of  Perihelion  ..  315      57  299      11 

Eccentricity  ..  ..  010103  0120C2 

Mass(that  of  Sun  being  1)  ..  0-0001G50S        0-00015003 

"This  investigation  has  been  conducted  in  the  same  manner  in  both  cases, 
so  that  the  differences  between  the  two  sets  of  elements  may  be  considered 
as  wholly  due  to  the  variation  of  the  fundamental  hypothesis.  The  fol- 
lowing table  exhibits  the  differences  betwieu  tlie  tlieoiy  and  the  observa- 
tions wliich  were  used  as  the  basis  of  calculation.  The  quantities  given 
are  the  errors  of  »nea7i  longitude,  which  1  found  it  more  convenient  to  em- 
ploy in  my  investigations  than  those  of  the  true  longitude. 

Ancient  Observations, 

(Obs.  —  Theory.) 
Pate.  Hypoth.  I.     Hypoth.  II. 

1756  —  4"-0  —  4"  0 
1764  —5-1  —4-1 
1769  -f  0  -6  -f  1  -8 
1771  4-11  -8         4-12  -8 

Modern  Observations. 

1780         -t-0"27       -f0"-54                1810  -fl"-.56  -l-0"-61 

17S3         —0  -23       —0  -21                1813  —0  -94  —1    00 

J786         _o  -36       —1   -00                1816  —0  -31  —0  -46 

1789         ^-1   -82       +1  -63                1819  —2  -00  —2    19 

J792         _o  '91       —1  -06             !  1822  +0  '30  -f  0  -14 


(Obs. 

-  Theory.) 

D.ate. 

Hypoth.  I. 

Hypoth.  II. 

1712 

-f6"-7 

+0"3 

1715 

—6  -8 

—  6  -6 

1750 

—  1    6 

—2  -6 

1753 

4-5  -7 

4-5  -2 

"The  greatest  difference  in  the  above  table,  viz.  that  for  1771,  is  de- 
duced from  a  single  observation,  whereas  the  difference  immediately  pre- 
ceding, which  is  deduced  from  the  mean  of  several  observations,  is  much 
smaller.  The  error  of  the  tables  for  1780  is  found  by  interpolating  between 
the  errors  given  by  the  observations  of  1781,  1782,  and  1783,  and  those  of 
liCU  and  1771.  The  differences  between  the  results  of  the  two  hypotlieses 
are  exceedingly  small  till  we  come  to  the  last  jears  of  the  series,  and  be- 
come sensible  precisely  at  the  point  where  both  sets  of  results  begin  to 
diverge  from  the  observations  ;  the  errors  corresponding  to  the  second  hy- 
pothesis being,  however,  uniformly  smaller.  The  errors  given  by  the 
Greenwich  Oliservutious  of  1843  are  very  sensible,  being  for  the  first  hypo- 
thesis 4-  6"-84,  and  for  the  second  -f  5"-50.  By  comparing  these  errors,  it 
may  be  inferred  that  the  agreement  of  theory  and  observation  would  be 

a 
rendered  very  close  by  assuming  —  —  0'»7,  and  the  correspondiDg  mean 

longitude  on  the  1st  October,  1846,  would  be  about  313°  20',  which  I  am 
iucliued  to  think  is  not  far  from  the  truth,     it  is  plain  also  that  the  ecceu- 

a 
tricity  corresponding  to  this  value  ^  would  be  very  small.  In  conse- 
quence of  the  divergence  of  the  results  of  the  two  hypotheses,  still  later 
observations  would  be  most  valuable  for  correcting  the  distances,  and  I 
should  feel  exceedingly  obliged  if  you  would  kindly  communicate  to  me 
two  normal  places  near  the  oppositions  of  1844  and  1845. 

"As  Klamsteed's  first  observation  of  t7i-anas(iu  1690)  is  a  single  one, 
and  the  interval  between  it  and  the  rest  is  so  large,  1  thought  it  unsafe  to 
employ  this  observation  informing  the  equations  of  condition.  On  com- 
paring it  with  the  theory,  I  find  the  difference  to  berather  large,  and  greater 
for  the  second  hypothesis  than  for  the  first,  the  errors  being  4-  44"5  and 
-\-  50"0  respectively.     If  the  error  be  supposed  to  change  in  proportion  to 

a 
the  change  of  mean  distance,  its  value  corresponding  to  —  =  0-57,  will  be 

a* 

about  4-  70",  and  the  error  in  the  time  of  transit  will  be  between  4'  and  5'. 
It  would  be  desirable  to  ascertain  whether  Klamsteed's  manuscripts  throve 
any  light  on  this  point. 

"The  corrections  of  the  tabular  radius  vector  of  tVaiiiw,  given  by  the 
theory  for  some  late  years,  are  as  follows  : — 

Date.  Hypoth.  I.  Hypoth  II. 

1834  4-0-005051  4-0  004923 

1810  4-0007219  4-0006U62 

1846  4-0-008676  4-OOO820O 

"The  correction  for  1831  is  very  nearly  the  same  as  that  which  you  have 
deduced  from  observation,  in  the  Astronomisctie  NaciiricUten  ;  but  the  in- 
crease in  later  years  is  more  rapid  than  the  observations  appear  to  give  it : 
the  second  hypothesis,  however,  still  having  the  advantage. 

"  I  am  at  present  employed  in  discussing  the  errors  in  latitude,  with  the 
view  of  obtaining  an  approximate  value  of  the  inclination  and  position  of 
the  node  of  the  new  planet's  orbit;  but  the  perturbations  iu  latitude  are  so" 
very  small  that  I  am  afraid  the  result  will  not  have  great  weight.  Accord- 
ing to  a  rough  calculation  made  some  time  since,  the  inclination  appeared 
to  be  rather  large,  and  ihe  longitude  of  the  ascending  node  to  be  about  300°; 
but  I  am  now  treating  the  subject  much  more  completely,  and  hope  to  ob- 
tain the  result  in  a  few  days. 

"  I  have  been  thinking  of  drawing  up  a  brief  account  of  ray  iuvestigatioa 
to  present  to  the  British  Association." 

Mr.  Main,  acting  for  the  Astronomer  Royal  in  his  absence,  answered 
this  letter  as  follows  : — 

No.  21. — The  Rev.  R.  Main  to  J.  C.  Adams,  Esq. 

"  Royal  Observatory,  Greenwich,  1846,  Sept.  6. 
"  The  Astronomer  Royal  is  not  at  home,  and  he  will  be  absent  for  some 
time  ;  but  it  appears  to  me  of  so  much  importance  tluit  you  should  have 
immediately  the  normal  errors  of  Uranus  for  1844  aud  1845,  that  1  here- 
with send  you  the  former  (the  volume  for  1844  has  been  published  for 
some  lime),  and  I  shall  probably  be  able  to  send  you  those  for  1845  oa 
Tuesday  next,  as  1  have  given  directions  to  have  the  computations  Uuished 
immediately.  If  a  place  (geocentric)  for  the  present  year  should  be  of 
value  to  you,  I  could  probably  send  one  in  a  few  days." 

In  acknowledging  this  letter,  Mr.  Adams  used  the  following  expression : 
No.  22. — J.  C.  Adams,  Esq.  to  the  Rev.  R.  Main, 
[extract.] 
"  St.  John's  College,  Cambridge,  7/A  Sept.  1846. 
"  I  hope  by  tomorrow  to  have  obtained  approximate  values  of  tlie  in- 
clination and  longitude  of  the  node." 

On  the  same  day,  Sept.  7,  Mr.  Main  Irausmitled  to  Mr.  Adams  the 
normal  places  for  1845,  to  which  allusiou  was  made  iu  the  letter  of  Sep- 
tember 5. 

Ou  the  31st  of  August,  M.  Le  Verrier  s  second  paper  on  the  place  of  the 


1847.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


13 


disturbing  planet  (the  third  paper  on  the  motion  of  Uranus)  was  communi- 
cated to  the  French  Academy.  I  place  the  notice  of  this  paper  after  those 
of  September  2,  &c.  because,  in  the  usual  course  of  transmission  lo  this 
couut'-y,  the  number  of  the  Com^t^s  Rendas  conlainins;  this  paper  would 
not  arrive  here,  at  the  earliest,  before  the  third  or  fourth  week  in  Septem- 
ber ;  and  it  does  not  appear  that  any  earlier  notice  of  its  contents  was  re- 
ceived in  England. 

It  is  not  my  design  here  to  give  a  complete  analysis  of  this  reniarlcable 
paper;  but  I  may  advert  to  some  of  its  principal  points.  JI.  Le  Verrier 
states  that,  considering  the  extreme  difhcnlty  of  attempting  to  solve  the 
problem  in  all  its  generality,  and  considering  that  the  mean  distance  and 
the  epoch  of  the  disturbing  planet  were  determined  approximately  by  his 
former  investigations,  he  adopted  the  corrections  to  these  elements  as  two 
of  the  unknown  quantities  to  be  investigated.  Besides  these,  there  are  the 
planet's  mass,  and  two  quantities  from  which  the  eccentricity  and  the 
longitude  of  perihelion  may  be  inferred  ;  making,  in  all,  five  unknown 
quantities  depending  solely  on  the  orbit  and  mass  of  the  disturbing  planet. 
1  hen  there  are  the  possible  corrections  to  the  mean  distance  of  Urarius.  to 
its  epoch  of  longitude,  to  its  longitude  of  perihelion,  and  to  its  eccentricity  ; 
making,  in  all,  nine  unknown  quantities.  To  obtain  these,  M.  Le  Verrier 
groups  all  the  observations  into  thirty-three  equations.  He  then  explains 
the  peculiar  method  by  which  he  derives  the  values  of  the  unknown  quan- 
tities from  these  equations.     The  elements  obtained  are, — 


Semi-axis  Major 


3G  154 


=  0  531 


Periodic  Time  .  217y-387 

Eccentricity  .  0*10761 

Longitude  of  Perihelion  281°  45' 

Mean  Longitude,  1  Jan.  1847     318  47 
Mass^Jj5  =  0  0001075 
True  Heliocentric  Longitude,  1  Jan.  1847     326°  32' 
Distance  from  the  Sua  .  .  33-06 

It  is  interesting  to  compare  these  elements  wilh  those  obtained  by  Mr. 
Adams.  The  dilfereace  between  each  of  theFe  and  the  corresponding  ele- 
ment obtained  by  Mr.  Adams  in  his  second  hypothesis  is,  in  every  instance, 
of  that  kind  which  corresponds  to  the  fui-ther  change  in  the  assumed  mean 
distance  recommended  by  Mr.  Adams.  The  agreement  with  observations 
does  not  appear  to  be  belter  than  that  obtained  from  Mr.  Adams's  elements, 
with  the  exception  of  Flamsteed's  first  observation  of  I6!I0,  for  which  (con- 
trary to  Mr.  Adams's  expectation)  the  discordance  is  considerably  dimi- 
nished. 

M.  Le  Verrier  then  enters  into  a  most  ingenious  computation  of  the 
limits  between  which  the  planet  must  be  sought.  The  principle  is  this  : 
assuming  a  time  of  revoluiion,  all  the  other  unknown  quantities  may  be 
varied  in  such  a  manner,  that  though  the  observations  will  not  be  so  well 
represented  as  before,  yet  tlie  errors  of  observation  will  be  tolerable.  At 
last,  on  continuing  the  variation  of  elements,  one  error  of  observation  will 
be  intolerably  great.  Then,  by  varying  the  elements  in  another  way,  we 
may  at  length  make  another  error  of  observation  intolerably  great;  and  so 
oo.  If  we  compute,  for  all  these  different  varieties  of  elements,  the  place 
of  the  planet  for  1847,  its  locus  will  evidently  be  a  discontinuous  curve  or 
carvilinear  polygon.  If  we  do  the  :/ame  thing  wilh  ditferent  periodic 
times,  we  shall  get  different  polygons  ;  and  the  extreme  periodic  limes  that 
can  be  allowed  will  be  indicated  by  the  polygons  becoming  points.  These 
extreme  periodic  times  are  207  and  233  years.  If  now  we  draw  one  grand 
carve,  circumscribing  all  the  polygons,  it  is  certain  that  tiie  planet  must  be 
within  that  curve.  In  one  direction,  M.  Le  Verrier  found  no  difficulty  in 
assigning  a  limit  ;  in  the  other  he  was  obliged  to  restrict  it,  by  assuming  a 
limit  to  the  eccentricity.  Thus  he  found  tliat  the  longitude  of  the  planet 
was  certainly  not  less  than  321°,  and  not  greater  than  335°  or  345°,  accord- 
ing as  we  limit  the  eccentricity  to  0-125  or  0  2.  And  if  we  adopt  0'125 
as  the  limit,  then  the  mass  will  be  included  between  the  limits  0'OU007  and 
0'00021  ;  either  of  which  exceeds  that  of  Uranus.  From  this  circumstance, 
combined  wilh  a  probable  hypothesis  as  to  the  density,  M.  Le  Verriercon- 
duded  that  the  planet  would  have  a  visible  disk,  and  sufficient  light  to 
make  it  conspicuous  in  ordinary  telescopes 

M.  Le  Verrier  then  remarks,  as  one  of  the  strong  proofs  of  the  correct- 
ness of  ihe  general  theory,  that  the  error  of  radius  vector  is  explained  as 
accurately  as  the  error  of  longitude.  And  finally,  he  gives  his  opinion  that 
the  latitude  of  the  disturbing  planet  uuist  be  small. 

My  analysis  of  this  paper  has  necessarily  been  exceedingly  imperfect, 
83  regards  the  astronomical  and  mathematical  parts  of  it ;  but  I  am  sensi- 
ble that,  in  regard  to  another  part,  it  fails  totally.  I  cannot  attempt  to 
convey  to  you  the  impression  which  was  made  on  me  by  the  author's  un- 
doubling  confidence  in  the  general  trutli  of  his  theory,  by  the  calmness  and 
clearness  with  which  he  limited  the  field  of  observation,  and  by  the  firm- 
ness with  which  he  proclaimed  to  observing  astronomers,  '*  Look  in  the 
place  which  1  have  indicated,  and  you  will  see  the  planet  well."  Since 
Copernicus*  declared  that,  when  means  should  be  discovered  for  improv- 
ing the  vision,  it  would  be  found  that  Venus  had  phases  like  tlie  moon,  no- 
thing (in  my  opinion)  so  bold,  aud  so  justifiably  bold,  has  been  uttered  in 
astronomical  prediction.  It  is  here,  if  I  mistake  not,  that  we  see  a  charac- 
ter far  superior  to  thai  of  the  able,  or  enterprising,  or  industrious  mathe- 

•  I  borroiv  tliis  history  from  Smitli's  Optics,  sect.  1050.  Since  reading  lllis  Memoir, 
I  bare,  however,  been  iutornied  by  Professor  I^e  Rlurtjaii,  that  the  printed  worlis  of  Co- 
pernicus do  not  at  all  support  this  history,  auti  that  Copernicus  appears  to  have  believed 
tliat  the  planets  are  self-luminous. — G.  B.  A 


matician  ;  it  is  here  that  we  see  the  piiilosophor.  The  mathcinatical  in- 
vestigations will  doubtless  be  published  in  detail ;  and  they  will,  as  ma- 
thematical studies,  be  highly  instructive  :  but  no  details  published  after 
the  planet's  discovery  can  ever  have  fur  me  the  charm  which  I  have  found 
in  this  abstract  which  preceded  the  discovery. 

I  understand  that  M.  Le  Verrier  communicated  his  principal  conclusions 
to  the  astronomers  of  the  Berlin  Observatory  on  September  23,  and  that, 
guided  by  them,  and  comparing  their  observations  with  a  star-map,  they 
found  Ihe  planet  on  the  same  evening.  And  I  am  warranted  by  the  verbal 
assurances  of  Professor  Challis  in  staling  that,  having  received  the  paper 
on  .September  29,  he  was  so  much  impressed  with  Ihe  sagacity  and  clear- 
ness of  M.  Le  Verrier's  limitations  of  the  field  of  observation,  that  he  in- 
stantly changed  his  plan  of  observing,  and  noted  the  planet,  as  an  object 
having  a  visible  disk,  on  the  evening  of  the  same  day. 

My  account,  as  a  documentary  history,  supported  by  loiters  written  dur- 
ing the  events,  is  properly  terminated;  but  1  think  it  advisable,  for  the 
sake  of  clearness,  to  annf-x  extracts  from  a  letter  which  1  have  received 
from  Professor  Challis  since  the  beginning  of  October,  when  I  returned  to 
England. 

[In  this  letter  Professor  Challis  details  his  labours  in  search  for  the 
planet,  and  states  that  on  September  29,  he  singled  out  one  star  of  300  ob- 
served that  evening,  for  which  he  noted,  "seems  to  have  a  disk."  This 
turned  out  to  be  the  planet.] 

Before  terminating  this  account,  I  beg  leave  to  present  the  following  re- 
marks ; — 

First.  It  would  not  be  just  to  institute  a  comparison  between  papers 
which  at  this  time  exist  only  in  manuscript,  and  papers  which  have  been 
printed  by  their  authors  ;  the  latter  being  in  all  cases  more  complete  aud 
inure  elaborately  worked  out  thau  the  former, 

.Second.  I  trust  that  I  am  amply  supported,  by  the  documentary  history 
which  I  have  produced,  in  the  view  which  1  first  took,  namely,  that  the 
discovery  of  this  new  planet  is  the  efl'ect  of  a  movemeut  of  the  age.  It  is 
shown,  not  merely  by  the  circumstance  that  different  mathematicians  have 
simultaneously  but  independently  been  carrying  on  the  same  investigations, 
aud  that  different  astrouomers,  acting  without  concert,  have  at  the  same 
time  been  looking  for  the  planet  in  the  same  part  of  tlie  heavens  ;  but  also 
by  the  circumstance  that  the  minds  of  these  philusophers,  and  of  the  per- 
sons about  them,  had  long  been  influenced  by  the  knowledge  of  what  had 
been  done  by  others,  and  of  what  had  yet  been  left  untried  ;  and  that  in  all 
parts  of  the  work  the  mathematician  and  the  astronomer  were  supported  by 
the  exhortations  and  the  sympathy  of  those  whose  opinions  they  valued 
must.  I  do  not  consider  this  as  detracting  in  the  smallest  degree  from  the 
merits  of  the  persons  who  have  been  actually  engaged  in  these  investiga- 
tions. 

Third.  This  history  presents  a  remarkable  instance  of  the  importance,  in 
doubtful  cases,  of  using  any  received  theory  as  far  as  it  will  go,  even  if 
that  theory  can  claim  no  higher  merit  than  that  of  being  plausible.  If  the 
mathematicians  whose  labours  I  have  described  had  not  adopted  Bode's 
law  of  distances  (a  law  for  which  no  physical  theory  of  the  rudest  kind 
has  ever  been  snggesti-d),  they  would  never  have  arrived  at  the  elements 
of  the  orbit.  At  the  same  time,  this  assumption  of  the  law  is  only  an  aid 
to  calculation,  and  does  not  at  all  compel  the  computer  to  confine  himself 
perpetually  to  the  condition  assigned  by  tliis  law,  as  will  have  been  re- 
marked in  the  ultimate  change  of  mean  distance  made  by  both  the  mathe- 
maticians, who  have  used  Bode's  law  to  give  the  first  approximation  to 
mean  distance. 

Fourth.  The  history  of  this  discovery  shows  that,  in  certain  cases,  it  is 
advantageous  for  the  progress  of  science  that  the  publication  of  theories, 
when  so  far  matured  as  to  leave  no  doubt  of  their  general  accuracy,  should 
not  be  delayed  till  they  are  worked  to  the  highest  imaginable  perfection. 
It  appears  to  be  quite  witliin  probability,  tbat  a  publication  of  the  elements 
obtained  in  October  1845  might  have  led  to  the  discovery  of  the  planet  in 
November  1845. 

I  have  now  only  to  request  the  indulgence  of  my  hearers  for  Ihe  appa- 
rently egotistical  character  of  the  account  which  I  have  here  given  ;  a 
character  which  it  is  extremely  difficult  to  remove  from  a  history  that  is 
almost  strictly  confined  to  transactions  with  which  I  have  myself  been  con- 
cerned. 


THE  GOVERNMENT  SCHOOL  OF  DESIGN. 

Though  a  considerable  time  has  elapsed  since  Ihe  following  report  on  the 
French  Schools  was  presented  by  Mr.  Poynter  to  the  Council  of  this  In- 
stitution, it  has  remained  unpublished.  The  Council  have  since  sanctioned 
its  publication,  and  as  the  subject  of  the  document  is  not  of  temporary 
interest,  it  is  well  worthy  of  perusal. 

"  My  Lords  aud  Gentlemen, — Previously  to  entering  upon  Ihe  exercise 
of  the  office  to  which  Ihe  Council  have  done  me  the  honour  to  appoint  me, 
I  considered  that  a  more  iutimate  knowledge  of  the  system  of  instruction 
adopted  in  the  French  Schools,  and  its  results,  would  enable  nie  to  judge 
mure  advaulageuusly  ul  the  condition  aud  prospects  of  our  own.  I  have, 
therefore,  visited  Paris  with  a  special  view  to  this  subject;  and  would 
willingly  have  extended  my  jouruey  to  Lyons,  had  time  permitted,     But, 
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although  it  was  out  of  my  power  actually  to  inspect  any  other  School  than 
that  of  I'aris,  I  have  harl  the  advaniaRe  of  obiaiiiinR  an  intimate  acquaint- 
ance with  the  Schools  of  I^yons  and  Toulouse,  tliron^h  the  Kcports  lately 
made  by  M.  Charles  Texier,  commissioned  by  the  Government  to  inspect 
the  Schools  of  Art,  which  were  very  obligin^'ly  placed  in  my  hands  for 
perusal, 

"The  Report  laid  last  year  before  the  Council  by  IMr.  Townsend,  will 
render  superfluous  any  detailed  account  of  the  views  entertained  with  re- 
gard to  industrial  art,  and  the  system  upon  which  they  are  carried  out,  in 
the  School  of  Paris ;  I  shall  therefore  notice  nicrely  such  points  as  it  oc- 
curred to  me  niiKJit  he  of  importance  wiih  reference  to  our  own  Schools, 
and  wliich  may  be  mentioned  wilhoot  needless  repetition. 

'■  Tbe  course  of  instruction  at  Paris  is  divided  into  three  main  branches  : 
1.  The  rigure ;  2.  Ornament;  3.  Architecture  and  Geometry.  These 
three  courses  of  study  (subdivided  and  classified)  are  taught  on  alternate 
days,  in  the  order  named,  a  day  being  devoted  to  each ;  but  the  limited 
space  to  which  the  School  premises  are  confined  has  caused  a  most  incon- 
venient system  of  taking  the  classes  in  relays,  greatly  to  their  disadvantage. 
The  students  are  admitted  free  of  charge,  and  no  pledge  is  required  from 
them  of  their  exclusive  devotion  to  any  branch  o'  industrial  art ;  many,  it 
is  well  known,  pass  from  the  elementary  classes  of  the  Ecale  de  Dessin  to  the 
Ecole  ries  Beaux  Arts,  in  order  to  follow  the  higher  branches  of  painting 
and  sculpture;  hut  this  is  not  considered  to  militate  in  any  way  against 
the  usefulness  of  the  School,  as  a  nursery  of  art  applied  to  manufactures. 
To  extend  a  sound  knowledge  of  art  iu  general  is  held  to  be  the  best  mode 
of  securing  a  supply  of  artists  for  industrial  purposes.  The  only  condition 
to  which  the  pupils  are  bound  is,  that  if  they  remain  in  the  School  they 
must  follow  up  the  whole  course  of  study  prescribed  by  the  regulations. 
Exceptions  are  made  in  favour  of  artisans  who  wish  to  take  arivautage  of 
the  means  afforded  by  the  .School  to  increase  their  knowledge  and  improve 
their  taste.  This  classof  students,  however,  have  recourse  more  generally 
to  the  Ecole  Communule, — for  an  account  of  which  I  must  refer  to  Mr. 
Townsend's  Ueport. 

'•  There  is  one  branch  of  instruction  in  the  Paris  School  which  I  beg 
leave  to  offer  to  the  special  notice  of  the  Council — a  course  of  lectures  on 
the  History  of  Ornatnent,  illustrated  by  examples  drawn  by  the  Professor 
in  the  absence  of  the  pupils.  These  examples  he  sketches  to  a  working 
scale,  on  large  canvas  covered  with  paper.  They  consist  of  a  chronological 
series  of  every  class  of  ornament,  beginning  witli  the  Greek,  and  followed 
throughout  all  styles  and  all  ages,  explaining  their  origin,  tlieir  connexion 
with  each  other,  and  the  peculiar  characteristics  by  which  they  are  to  be 
discriminated.  Each  lecture  is  a  continuation  of  the  subject  from  that 
which  precedes  it ;  and  the  Professor  is  bound  by  his  engagement  to  vary 
the  examples  during  the  period  of  three  years.  This  professorship  is  held 
by  a  pupil  of  M.  Constant  Dufeux,  the  Architect  to  the  School :  and  the 
first  requisite  toward  ihe  establishment  of  a  similar  class  elsewhere  would 
be,  to  find  an  artist  iviiii  the  knowledge  of  ornament  possessed  by  this  gen- 
tleman united  to  the  handicraft  skill  with  which  he  expresses  its  forms, 
and  brings  them  out  ii!  the  truest  eCfectsof  chiar'-oscuro  by  the  most  simple 
manipulation  in  black  and  white.  It  would  be  very  desirable  to  possess 
some  of  this  gentleman's  sketches  in  our  School,  as  examples  of  masterly 
execution  in  this  branch  of  art.  I  mentioned  this  to  the  Director,  M.  Belloc, 
and  have  no  doubt  they  might  be  obtained  if  the  Council  thought  proper. 

"  An  excellent  plan  is  adopted  in  the  Rlalhematical  Class  to  secure  to 
all  the  pupils  the  full  benefit  of  the  instructions  given  by  the  Professor. 
It  is  not  to  be  expected  that  mathematical  demonstrations  will  be  compre- 
hended by  a  whole  class  the  first  time  of  explanation ;  those  pupils,  there- 
fore, who  have  understood  the  lesson,  are  charged  wi'h  repeating  it  to  those 
of  slower  apprehension,  until  it  is  made  clear  to  every  individual. 

"I  beg  leave  to  enter  soaiewhat  mote  particularly  upon  a  subject  which 
has  ever  been  regaided  with  great  interest  in  our  own  establishment, 
namely,  the  Female  School.  This  branch  is  placed,  at  Paris,  under  the 
superintendence  of  two  Dames  Dirtclrices.  who  divide  the  labour  of 
teaching.  There  are  tv.'o  classes  in  the  day,  each  of  about  fifty  pupils,  a 
division  rendered  necessary  by  want  of  room  for  a  better  arrangement. 
The  Female  School  has  been  established  with  a  double  purpose  :  it  is  cal- 
culated ULit  only  for  the  improvement  of  the  arts  usually  practised  by  fe- 
males, but  some  prominence  is  given  to  the  object  of  exleniiing  as  much  as 
possible  the  resources,  hitherto  too  narrowly  limited,  for  the  exercise  of 
female  industry.  It  is  considered  tlsat  the  employments  open  to  females, 
and  for  which  they  may  be  qualified  by  instruction  iu  the  arts  of  design, 
may  comprise  designing  and  workitig  in  embroidery  of  every  description, 
lace,  gimp,  fringe,  and  every  sort  of  worsted  work  ;  designs  for  everything 
relating  to  jewellery,  engraving,  and  enamellnig  iu  gold,  setting  stones, 
false jev.ellerj  (which  is  manufactured  in  Paris  to  an  immense  extent,  with 
great  taste  and  ingenuity),  small  articles  in  or-molu,  and  the  burnishing 
and  colouring  of  metals  ;  fancy  works  in  card  and  paper,  and  patterns  for 
the  papers  employed  in  them;  pictorial  toys  for  children,  dissected  puz- 
zles, £ce.  ;  porcelain  painting,  iu  all  its  branches;  lithography,  and  en- 
graving on  copper  and  wood.  And  it  is  to  be  observed  that  the  Ecole  Com- 
munale  is  much  frequented  by  females  alreaily  occupied  in  such  pursuits, 
who  devote  their  leisure  hours  to  improving  themselves  in  drawing  ;  those 
engaged  in  jewellery,  artificial  flowers,  and  engraving  in  gold,  resort  there 
iu  numbers.  Iu  order  to  carry  out  the  intentions  of  the  Governtuent  iu  this 
respect,  the  course  of  instruction  iu  the  Female  School  jncluiies  the  figure, 
landscape,  animals,  flowers,  and  ornaments.  It  has  been  noticed  that  many 
of  the  pupils  take  up  especially  the  study  of  the  head,  the  figure,  and 
landscape,  with  a  view  lo  become  teachers  of  drawing  ;  but  the  course  of 


study  followed  in  tbe  school  is  not  considered  to  be  of  a  nature  to  qualify 
them  for  this  position,  which  requires  that  the  elementary  studies  common 
to  all  classes  of  art  should  be  followed  up  by  those  peculiar  to  the  higher 
branches. 

"  It  must  be  observed,  that  in  this  branch  of  the  School  at  Paris  the  ob- 
jects proposed  are  not  yet  carried  out  to  their  full  extent.  There  are 
several  deficiencies  to  be  supplied  ;  and  lithography  has  not  hitherto  been 
taught  at  all. 

"  The  Provincial  Schools  in  France  are  not  necessarily  regulated  by  that 
of  Paris  ;  and  a  view  of  the  system  pursued  at  Lyons,  where  the  first  of 
the  Provincial  Schools  has  been  carried  out  to  its  utmost  capabilities,  with 
the  most  successful  result  in  cITeci  upon  the  peculiar  manufactures  of  the 
place,  cannot  fail  to  be  regarded  with  interest.  But  the  success  which  has 
attended  the  School  of  Lyons  is  mainly  owing  to  the  appreciation  of  its  im- 
portance by  the  authorities  and  inhabitants  of  the  city  itself,  lo  the  energy, 
with  which  they  have  promoted  it,  and  the  liberality  with  which  they  have 
contributed  to  the  funds  for  its  support.  And  I  may  here  notice  iu  evidence 
of  the  zeal  and  intelligence  of  the  manufacturers  of  Lyons  in  the  pursuit  of 
their  commercial  interest  through  the  means  of  industrial  art,  a  memorial 
lately  addressed  to  the  Jlajor  of  Lyons,  that,  with  reference  to  Ihe  new 
vent  for  manufactures  opened  in  the  East,  he  should  call  upon  the  ^Minister 
of  Commerce  to  procure  for  the  manufacturers,  by  mcaus  of  the  Consuls 
and  other  commercial  agents,  patterns  of  the  oriental  stulTs  of  silk,  wool, 
aud  cotton,  which  can  be  imitated  at  Lyons  ;  and  it  is  significantly  pressed 
upon  the  Minister  '  that  this  jiroteeding  should  not  be  left  to  other  nations' 

■'  It  is  a  fact  worthy  of  attention,  that  at  the  foundation  of  the  School  of 
Lyons  the  mistake  was  committed  of  drawing  too  distinct  a  line  of  demar- 
cation between  the  elements  oifine  art  and  those  of  arias  applied  to  indus- 
try and  manufactures;  and  the  first  course  of  instruction  established  in  the 
School  was  applied  to  the  technical  process  of  the  mise  en  carte ;  this  was 
shortly  superseded  by  a  class  for  '  drawing  applicable  to  manufactures,'  that 
is  to  say,  to  silk  manufactures  ;  but  as  the  pupils  who  attended  this  class 
proved  to  be  already  advanced  iu  flower  painting,  the  professor  found  the 
basis  of  instruction  to  which  he  was  confined  too  narrow  to  enable  him  to 
cfiect  anything  essential  for  their  improvement:  the  course  of  instruction 
was  therefore  made  general,  by  the  adoption  of  a  methodic  course  of  orna- 
ment, applicable  not  only  to  that  style  of  drawing,  but  to  sculpture  in 
wood,  metal,  and  stone.  From  this  period  important  modifications  have 
been  made  from  time  to  time  in  the  system  of  instruction,  so  that  scarcely 
anything  is  now  left  of  the  original  organization  of  the  school.  Into  these 
changes  no  theories  have  been  suffered  to  intrude — they  have  all  been 
effected  as  experience  has  dictated  their  necessity,  aud  the  result,  as  is  well 
known,  is  eminently  practical. 

"  The  present  course  of  study  pursued  in  the  school  is  as  follows : — the 
elementary  study  of  the  figure,  drawing  the  figure  from  the  round,  aud  from 
the  living  model.  Hence  the  pupils  enter  the  classes  for  drawing  and 
painting  flowers,  and  after  passing  through  the  class  of  architectural  orna- 
ment (combined  with  geometry  aud  perspective),  finish  the  course  of  study 
obligatory  on  mII  who  remain  in  the  school  by  a  class  of  composition  ap- 
plied lo  manufactures.  Thus  it  will  be  seen  that  to  perfect  the  taste  of  de- 
signers aud  manufacturers,  for  that  is  Ihe  great  point  to  be  attained,  a  sort 
of  inversion  of  principle  is  adopted,  beginuing  with  the  figure,  thence  pass- 
ing to  flowers,  thence  to  ornament  in  general,  so  as  to  prepare  the  student 
with  a  sound  artistical  education  for  finishing  with  the  course  of  composi- 
tion peculiar  to  the  silk  manufacture.  To  give  instruction  in  this  course, 
there  are  ten  professors,  including  one  for  anatomy,  one  for  etching,  one 
for  geometry  and  perspective,  and  one  especially  for  flower  painting.  The 
annual  expense  of  tlie  establishment  amounts  to  about  40,000  francs,  of 
which  30,000  are  supplied  by  the  city,  and  10,000  by  the  Government ; 
but  the  citizens  of  Lyons  consider  all  their  literary  and  scientific  establish- 
ments as  intimately  connected  with  their  school,  aud  that  its  success  is 
greatly  promoted  by  the  general  knowledge  diflused  among  all  classes  by 
means  of  their  library,  their  museums  of  antiquities  aud  natural  history, 
and  other  public  institutions. 

"  The  school  is  open  five  hours  every  day, — the  professors  attending  from 
nine  o'clock  till  two  iu  the  winter,  and  from  eight  to  one  in  the  summer. 
The  pupils  enter  at  the  age  of  fourteen.  They  must  be  able  to  read  and 
write,  aud  to  do  the  four  rules  of  arithmetic,  and  are  compelled  to  follow 
the  whole  course  of  instruction  if  they  remain  iu  the  school.  They  are  re- 
moved from  one  class  to  another  on  the  recommendation  of  the  Professor  of 
their  class  to  the  Council  of  Professors.  During  the  first  month  the  pupils 
draw  for  the  purpose  of  ascertaining  the  class  in  which  they  are  to  be 
placed.  Two  years'  trial  are  allowed  before  they  are  dismissed  for  inca- 
pacity. 

"  The  Director  has  abolished  the  use  of  heads  in  lithography  as  studies 
for  the  pupils,  finding  them  from  their  general  mediocrity,  unfit  for  the  pur- 
pose. The  frequent  coinpeliliuus  at  the  Ecol€  des  Beaux  Arts,  at  Paris  for 
'  teles  d'expression,'  has  enabled  him  to  collect  a  suflicieut  number  of 
valuable  drawings  of  this  class,  mostly  prize  works,  from  which  the  pupils 
now  study  to  the  exclusicin  of  engravings.  This  example  is  strongly  re- 
commended to  be  adopted  iu  all  schools,  not  only  as  regards  chalk  draw- 
ings, but  also  for  models,  aud  all  other  objects  of  study.  The  Director 
greatly  desires  that  casts  of  the  Parthenou  marbles  may  be  added  to  the 
collection. 

"  The  object  of  the  Government  in  supporting  Ihe  Provincial  Schools,  is 
to  develop  art  in  such  a  manner  as  to  enable  the  pupils  iu  quitting  them  to 
exercise  a  professiou,  each  town  directing  the  final  studies  of  the  pupils 
more  particulariy  to  its  predouiinaut  luaaufacture,  and  the  system  upon 
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which  the  schools  are  worked  is  calculated  to  direct  uot  only  llie  hand  and 
eve  of  the  pupils,  but  also  their  taste.  For  this  result,  the  study  of  the 
fiVure  is  found  by  practical  experience  to  be  the  most  instructive.  Geome- 
trical forms  alone,  tliou^h  useful  to  exercise  the  lingers,  are  msufiicient  to 
Eive  a  perception  of  beauty,  and  harmony  of  outline— a  fact  tully  proved 
by  the  practice  of  the  School  at  Toulouse,  wliere  the  latter  mode  of  study 
has  been  substituted  for  the  former.  Cold  and  Huineaniug  lines  convey  no 
intelligence  to  the  pupils,  and  excite  no  interest.  Hence  the  pupils  who  at 
Toulouse  pass  from  the  elementary  to  the  higher  classes,  are  found  to  be 
strikinuly  inferior  to  those  of  the  same  standing  at  Pans  aud  Lyons.  When 
they  come  to  draw  other  objects  from  the  round,  they  are  altogether  deli-^ 
cient  in  the  knowledse  of  light  and  shade,  aud  relief,  and  even  facility  of 
hand  The  error  which  has  been  experienced  at  Somerset  House  seems  to 
have  been  committed  at  Toulouse,  of  confining  the  study  of  the  figure  to  a 
small  aud  select  class,  the  master  of  which  has  another  class  to  attend  to; 
so  that  to  use  M.  Texier's  words,  'the  figure  has  only /irt// a  Professor 
knotted  to  it.'  It  is  theref.^re  proposed,  as  an  improvemeut  of  the  utmost 
necessity  that  the  School  of  Toulouse  should  be  assimilated,  in  this  respect, 
to  those  of  Paris  and  Lyons.  A  pupil  who  has  followed  the  elementary 
study'of  the  fiiure,  with  the  management  of  the  chalk  and  slump,  is  founil 
to  possess  a  knowledge  of  shadows  aud  reflections,  which  open  to  him  a 
thorou-h  uuilerslandingof  every  work  in  relief  before  which  he  may  be 
placed"  The  School  is  also  deficient  in  other  particulars  :  the  classes  sit 
for  two  hours  onlv  even  for  the  study  of  the  figure— a  space  of  time  totally 
insuflicieut  There  is  no  class  for  plants,  and  the  class  for  demonstrating 
the  composition  of  ornaments  of  all  dates  and  styles,  described  under  the 
Paris  School,  is  much  to  be  desired,  not  only  at  Toulouse  but  at  Lyons. 
There  seems  to  be  some  dilliculty  in  finding  a  competent  Professor.  The 
Council  of  Toulouse  wish  for  tiie  establishment  of  a  course  of  chemistry 
applicable  to  manufactures.  rn     • 

''  I  could  have  wished  to  take  such  a  view  of  the  manufactures  of  Pans 
asmi-'ht  have  enabled  me  to  draw  some  comparison  with  those  of  our  own 
country;  but  as  the  time  at  my  disposal  did  not  admit  of  any  general  in- 
quiry, I  confined  mvself  to  the  subject  of  stained  glass,  of  which  a  great 
quantity  has  lately  been  executed  iu  France.  The  church  of  .5t.  Deuis  has 
been  completely  fitted  up  with  modern  coloured  glass,  in  a  style  which  it  is 
impossible  to  commend.  Part  of  this  glass  is  designed  on  the  imbecile 
principle  unhappily  too  prevalent  in  England,  of  imitating  the  wretched 
drawin-  and  composition  of  the  middle  ages,  under  the  notion  that  this  per- 
version"of  art  is  essential  to  the  character  of  the  work.  But  the  glass  of 
this  order  at  St.  Denis  is  destitute  of  the  archajological  knowledge  and 
taste  in  the  arrangement  of  colour,  which  are  the  redeeming  quality  of 
many  Ent-lish  performances  of  this  class.  Other  portions  of  the  glass  at 
St.  Denis'^are  designed  on  the  still  more  mistaken  system  of  assimilating 
glass  painting  to  painting  on  canvas.  ,.        v    .        i 

"  \t  the  royal  manufactory  of  Sevres,  great  pains  have  been  bestowed 
on  tlie  improvement  of  stained  glass.  Being,  hon ever,  doubtful  of  the  im- 
pression to  be  produced  by  the  view  of  mere  specimens,  I  did  not  visit 
Sevres  but  performed  a  journey  to  Dreux,  about  sixty  miles  from  Pans, 
where  a  magnificent  chapel,  designed  by  the  present  king  as  a  mausoleum 
for  his  family,  has  been  completely  fitted  up  with  Sevres  glass.  Ihere  is 
much  ^ood  art  in  this  glass.  There  are  figures  and  groups,  of  which  the 
drawing,  composition,  and  expression  are  extremely  fine,  but  the  colouring 
is  in  some  portions  crude,  and  iu  oihers  vapid.  There  is  an  insuflicieucy 
of  the  detail  essential  to  the  proper  efl'ect  ot  stained  glass.  The  drapenes 
are  too  plain.  There  is  an  attempt  at  diaper-work  upon  some  of  the  back- 
eronnds  but  it  is  feeble  aud  inefficient,  and  the  general  eiiect  of  the  whole 
is  poor  The  artists,  with  all  their  merit,  and  it  is  great,  have  evidently 
been  hampered  by  the  principles  and  practice  of  painting  on  canvas,  and 
the  mechanical  process  of  joining  the  glass  has  been  so  ill  understood  that 
all  the  subjects  are  cut  up  into  squares  by  the  ironwork.  The  same  ob- 
servations will  apply  to  the  glass  in  the  chapel  erected  at  Pans  to  the  me- 
morv  of  the  late  Duke  of  Orleans,  also  from  the  Sevres  manufactory. 

"The  modern  glass  displayed  in  the  new  church  of  St.  Vincent  de  Paul 
is  of  extraordinary  qualiiy.  In  this  the  artist  has  solved  the  problem  of 
uniting  high  art  with  the  conditions  required  for  the  due  ertect  of  painting 
on  'lass.  Fine  design,  drawing,  and  expression,  combined  with  a  perfect 
conception  of  the  distribution  aud  collocation  of  colour,  and  a  profusion  of 
detail  in  the  draperies,  background,  aud  borders,  render  it  an  example  of 
rare  perfection  in  stained  glass,  not  inferior  to  the  ancient  in  brilliancy  and 
harmony,  and  immeasureably  beyond  it  as  a  work  of  art.  Each  window 
contains  a  figure,  or  two,  on  a  blue  background,  richly  diapered,  within  a 
border  of  small  figures  iu  compartments,  formed  by  green  arabesque.  This 
glass  is  the  work  of  RI,  Marechal,  of  Metz,  an  artist  also  greatly  distin- 
guished as  a  crayon  painter.  I  should  consider  a  fine  specimen  of  his 
work  an  important  acquisition  to  our  School,  if  it  could  be  obtained  at  any 

"  It  is  probable  that  some  of  the  facts  and  observations  which  I  have 
now  had  the  honour  to  submit  to  the  Council,  may  bear  upon  circumstances 
connected  with  our  own  establishments,  and  it  is  not  impossible  that  coin- 
parisous  may  ofler  themselves  during  my  approaching  visit  to  the  Provin- 
cial Schools.  I  have  therefore  hastened  to  submit  these  remarks  to  the 
Council  whilst  they  were  fresh  iu  my  mind,  aud  unbiassed  by  anything 
arising  in  the  course  of  my  tour  of  inspection. 

7th  Oct.  18-15.  "  Ambrose  Poynter. 


REVIH-WS. 

Turniiig  and  Blaiiipulation.  By  Chari.es  Holtz\pffel,  Vol.  11.  Illus- 
trated by  upwards  of  701)  woodcuts.     HollzaplVel.     London  :  1S46.     Svo. 

[SCCOND  NOTICE,] 

In  the  former  notice  of  this  interesting  work  we  gave  a  brief  outline  of  its 
contents.  The  volume  concludes  with  an  appendix  containing  papers  by 
several  contributors,  aud  additional  notices  of  new  processes  and  inventions 
which  have  come  to  the  author's  knowledge  while  the  work  was  pass- 
ing through  the  press.  The  author  has  directed  our  attention  to  the  fol- 
lowing remarks,  which  we  accidentally  overlooked  when  alluding  to  the 
contributions  by  Prof.  Willis. 

"  The  formation  of  the  tools  used  for  turning  and  planing  the  metals  is  a 
subject  of  very  great  importance  to  the  practical  engineei',  as  it  is  indeed 
only  when  the  mathematical  principles  upon  which  such  tools  act,  are 
closely  followed  by  the  workman,  that  they  produce  their  best  eti'ects. 
With  a  full  conviction  of  the  advantages  which  result  when  theory  and 
practice  are  thus  associated,  the  author  has  to  congratulate  himself  on  being 
alile  to  present  to  his  readers,  two  original  papers,  respectively  writlen  on 
the  subject  of  the  principles  of  tools  for  turning  and  planing  metals,  by 
Charles  Babbage,  Esq.,  K.R.S.,  &c.,  and  Professor  Willis,  A.M.,  F,K,S., 
&c  ,  both  distinguished  by  their  high  mathematical  aitaimneuls,  aud  their 
intimate  practical  experience  iu  the  use  of  tools." 

The  first  paper  by  Mr.  Babbage  treats  of  the  nature  of  the  resistance  to 
be  overcome  in  the  cutting  a  revolving  substance  by  means  of  a  fixed  tool, 
and  is  an  admirable  instance  of  the  importance  of  applying  general  in- 
ferences from  the  theory  to  the  practice  of  mechanics.  Of  course  it  would 
be  impossible  to  calculate  with  perfect  accuracy  the  amount  of  resistance 
to  the  progress  of  the  tool,  as  the  material  will  never  be  perfectly  homo- 
geneous, nor  the  thickness  of  the  shaving  separated  from  it  perfectly  uni- 
form. Still  in  this,  as  in  other  instances  of  the  application  of  theory  tj 
practical  cases,  though  the  numerical  results  may  nut  be  depended  upon, 
the  general  conclusions  are  of  the  utmost  value.  The  principles  here  laid 
down',  by  Mr.  Babbage,  would  tend  to  a  considerable  modification  to  the 
forms  of  tools,  and  would  probably  have  this  advantage — that  the  construc- 
tion of  cutting  instruments  would  be  made  to  depend  not  upon  uncertain 
arbitrary  rules,  but  upon  fixed  and  reasonable  laws. 

"  Steel  of  various  degrees  of  temper  and  under  various  forms,  is  almost 
universally  employed  for  cutting  metals.  Before  deciding  on  the  forms  of 
the  difi'erent  tools  it  is  desirable  to  inquire  into  the  principles  on  which 
their  cutting  edges  act,  and  to  assign  special  names  to  ceitain  angles  on 
the  relations  of  which  to  each  other,  and  to  the  metals  upon  which  they 
are  used,  their  perfection  mainly  depends. 


In  the  engraving  c  is  a  cylinder  of  steel  or  other  metal,  and  T  is  a  plan- 
ing or  turning  tool  acting  upon  it  at  the  point  a.  A  c  is  a  horizontal  line 
through  the  center  c,  and  the  cutting  point  a.  B  a,  is  a  line  passing  through 
the  cutting  point  a  aud  along  the  upper  plane  b  a,  of  the  cutting  tool  T.  C 
o,  is  a  line  passing  through  the  cutting  point  a  and  along  the  front  plane  e  it, 
of  the  cutting  tool.  D  a,  is  a  line  from  the  cutting  point  a,  at  right  angles 
to  the  radius  c  a.  The  angle  D  «  C,  may  be  called  the  angle  of  relief,  be- 
cause by  increasing  it,  the  friction  of  that  face  of  the  tool  upon  the  work  is 
diminished.  The  angle  C  «  b,  may  be  called  the  angle  of  the  tool.  The 
angle  B  a  A,  may  be  called  the  angle  of  escape,  because  the  matter  cut 
away  by  the  tool  escapes  along  it. 

The  forces  to  be  overcome  in  cutting  a  thin  shaving  of  metal  from  a 
cylinder  or  from  a  flat  surface  are  of  two  kinds, 

1st.  It  is  necessary  to  tear  along  the  whole  line  of  section  each  atom 
from  the  opposite  one  to  which  it  was  attached.  The  force  required  for 
this  purpose  will  obviously  be  proportioned  to  the  length  of  the  cutting 
edge  of  the  tool,  and  dependent  on  the  nature  of  the  metal  acted  upon. 
But  it  will  be  quite  independent  of  the  thickness  of  the  part  removed. 

2nd.  The  shaving  cut  ofl'  by  the  tool  must,  iu  order  to  get  out  of  its 
way,  be  bent  or  even  curled   round   into  a  spiral.     This  second  force  is 
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often  considerable,  and  when  thick  cuts  are  taken,  is  usually  far  larper 
than  the  fornier  furci".  If  the  beudins  were  of  small  exteut,  then  the 
force  lo  be  exerted  would  vary  as  the  square  of  the  tliii  kness  of  the  shaving 
Miuttifjlii"!  by  some  constant,  dependent  on  the  nature  of  the  metal  operated 
upon,  r.ut  the  bending  very  frequently  proceeds  lo  such  an  extent  that 
the  shaving  itself  is  br(.kcn  at  very  short  intervals,  and  some  shavings 
of  iron  and  steel  present  a  continued  series  of  fraitures  not  quite  running 
through,  but  yet  so  i  oniplete,  that  it  is  impossible  even  with  the  most  care- 
ful annealing  lo  unwind  the  spiral.  This  partial  severance  of  the  atoms 
in  the  shaving  itself,  will  require  for  its  accomplishment  a  considerable 
exerlion  of  force.  The  law  by  wliicli  this  force  increases  wiib  the  thickness 
most  probalily  embraces  higher  powers  than  the  first  and  second,  and  may 
be  assumed  thus 

force  =a-\-bt  +  ct-  +  di^  + 
For  the  present  illustration  it  is  unnecessary  to  consider  more  terms  than 
those  already  more  particularly  explained,  namely  the  constant  force,  and 
that  which  varies  as  the  square  of  the  thickness  of  the  shavmg.  If  there- 
fore t  be  the  thickness  of  the  shaving,  and  A  and  B  two  constants,  we 
shall  lind  amongst  the  forces  required  for  the  separation  of  the  shaving  the 
two  lenns 

A  +  15i- 

where  A,  and  B,  depend  upon  the  nature  of  the  metal  acted  upon.  We 
may  learn  from  this  expression,  even  williout  being  acquainted  with  the 
values  of  the  constants  A  and  15,  that  the  force  required  to  remove  the 
same  thickness  of  metal,  may  vary  considerably  according  to  the  manner 
in  which  it  is  ell'ected.  For  example, — if  a  layer  of  metal  of  the  thickness 
of  2/,  is  to  be  removed,  it  may  be  done  at  two  successive  cuts,  and  the 
force  required  will  be  equal  to 

2  A  -)-  2  B(2 
But  the  same  might  have  been  accomplished  at  one  cut,  when  the  force 
expended  would  have  been 

A  +  4  B(V' 

The  latter  quantity  always  exceeds  the  former  when  t-  exceeds  —  as 

the  writer  shows  algebraically.  Consequently,  when  the  square  of  the 
thickness  exceeds  half  the  ratio  of  A  to  B,  less  force  is  required  to  effect 
the  operation  by  two  cuts,  than  by  one.  .'Vnd  in  the  same  way  it  may  be 
shown  that  any  number  of  slices  (n)  require  less  force  than  a  single  slice 

of  »i  times  the  thickness  if  (-  exceed   --• 

n  B 

"  The  angle  of  relief  should  always  be  very  small,  because  the  point  a 
will  in  that  case  have  its  support  nearly  in  a  line  directly  opposed  to  that 
force  acting  upon  it. 

If  a  tool  either  for  planing  or  for  turning  is  defectively  formed,  or  if  it  is 
presented  to  its  work  in  such  a  manner  that  it  has  a  tendency  to  dig  into 
it,  then  a  very  small  angle  of  relief,  in  addition  to  a  long  back  a  e,  will  in 
some  measure  counteract  the  defect. 

The  smaller  the  angle  of  the  tool,  the  less  will  be  the  force  necessary  for 
its  use.  But  this  advantage  of  a  small  angle  is  counterbalauci  d  by  the 
weakness  which  it  proiluces  in  the  support  of  the  cutting  point.  1  here  is 
also  another  disadvantage  in  making  the  angle  of  the  tool  smaller  than  the 
escape  of  the  shaving  requires  ;  for  the  poini  of  the  tool  being  In  immediate 
connection  with  a  smaller  mass  of  metal,  will  not  so  quickly  get  rid  of  the 
heat  it  acquires  from  the  operation  of  cutting,  as  it  would  if  it  formed  part 
of  a  larger  mass. 

The  angle  of  escape  A  a  B  is  of  great  importance  and  it  varies  with  the 
nature  of  the  material  to  be  acted  upon.  If  this  angle  is  very  small  the 
action  of  the  tool  is  that  of  scraping  rather  than  of  cutting,  and  the  matter 
removed  aiiproaclies  the  form  of  a  powder.  If  however  the  material  is 
very  llexibic  and  cohesive,  in  that  case  shavings  may  be  removed.  The 
angle  1  have  found  best  for  cutting  steel  is  about  27°,  but  a  series  of  experi- 
ments upon  this  subject  is  much  required. 

After  the  form  of  the  cutting  tool  is  decided  upon,  the  next  important 
point  to  be  considered  is  ihe  manner  of  its  application.  The  principle 
which  is  usually  slated  for  turning  toids  is,  that  the  point  of  the  tool  should 
be  nearly  on  a  level  with  the  axis  of  the  matter  to  be  turned,  or  rather  that 
it  should  be  very  slightly  below  it.  This  rule  when  applied  to  the  greater 
number  of  tools  and  tool-holders  is  calculated  to  mislead.  Before  applying 
the  correct  rule  it  is  necessary  to  consider  in  each  tool  or  tool-holder,  what 
is  the  situation  of  that  point  aroui.d  which  the  culling  point  of  the  tool  will 
turn  when  any  force  is  put  upon  the  tool.  Let  this  point  be  called  the  cen- 
ter of  flexure.  Then  the  correct  rule  is,  that  the  center  of  flexure  should 
always  be  above  the  line  joining  the  center  of  the  work  and  the  cutting 
point. 

On  looking  at  Gg.  983,  A  c  is  the  line  joining  Ihe  cutting  point  o  and  the 
center  of  the  work  c.  By  making  the  tool  weak  about  U  that  point  be- 
comes the  center  on  which  the  point  a  will  bend  when  any  unusual  force 
occurs.  On  the  occurrence  of  any  such  unusual  force  arising  from  any  pin 
or  pointof  une(|wal  diusity  in  the  matter  cut,  the  point  of  the  tool  a,  by 
bending  around  the  center  (J  will  dig  deeper  into  the  work  and  cause  some 
part  of  the  apparatus  to  give  way  or  break. 

If  on  the  other  hand  the  point  P  is  that  around  which  the  point  of  the 
tool  when  resisted  tends  to  turn,  It  en  since  this  point  is  above  the  line  Join- 
ing the  cutting  poiut  and  the  center  of  the  work,  the  tendem  y  of  the  addi- 


tional strain  on  the  point  is  to  make  it  sink  less  deeply  into  the  work,  and 
consequently  to  relieve  itself  from  the  force  opposed  to  it. 

Fortunately  the  position  of  this  point  can  always  be  commanded,  for  it  is 
always  possible,  by  cutting  away  matter,  to  make  one  particular  part 
Weak.  This  is  indeed  a  circumstance  too  frequently  neglected  in  1i  ecoQ- 
siruction  of  machinery.  Every  piece  of  mechanism  exposed  to  consider- 
able force  is  liable  to  fracture,  and  it  is  always  desirable  to  direct  it  to 
break  at  some  one  particular  point  if  any  unexpected  strain  occurs.  In 
many  cases  where  danger  may  arise  from  the  interference  of  the  broken 
part  with  the  rest  of  the  machinery  this  arrangement  is  essential.  In  all 
cases  it  is  economical,  because  by  making  the  breaking,  if  it  occur,  at  a 
selected  spot,  provision  may  he  made  of  duplicate  parts  and  the  delay 
arising  from  stopping  the  machine  be  avoided. 

The  results  of  the  preceding  inquiry  would  lead  to  considerable  changes 
in  the  forms  of  tools  generally  used  in  cutting  metals,  and  as  the  time  em- 
ployed in  taking  a  cut  is  ususally  equal  whether  the  shaving  be  thick  or 
thin,  the  saving  in  power  by  taking  thin  cuts  separately  would  be  accom- 
panied by  a  considerable  expense  of  time.  This  however  need  not  be  the 
case  if  proper  tool  holders  are  employed,  in  conformity  with  the  followin); 
several  conditions  :  thus 

The  tool-holders  should  be  so  contrived  as  to  have  several  cutters  snc- 
cessively  removing  equal  cuts. — The  cutting  edges  should  be  easily  ad- 
justed to  the  work. — The  sleel  of  which  the  cutters  are  formed  should  be 
of  the  best  kind,  and  afier  it  is  once  hardened  should  never  again  be  sub- 
milted  lo  that  process. — The  form  and  position  of  the  cutter  should  be  such 
that  it  may,  when  broken  or  blunied,  be  easily  ground,  having  but  one  or 
at  the  utmost  but  two  faces  requiring  grinding. — It  is  desirable  that  wheo 
being  ground  it  should  be  fixed  into  some  temporary  handle,  in  order  that 
it  may  always  be  ground  to  the  same  cutting  angles. — The  cutters  should 
be  very  securely,  but  also  very  simply  tightened  in  iheir  places. — The 
center  of  flexure  of  the  cutter  should,  in  turning,  be  <i6ore  the  line  joining 
the  center  of  the  work  and  the  cutting  poiut; — whilst  in  planing  the  center 
of  flexure  should  be  in  udraiice  of  a  line  perpendicular  at  the  cutting  point 
to  the  surface  of  the  work  planed.  Examples  of  some  tool-holders  of  this 
kind  will  be  given  subsequently. 

The  elTects  of  such  improved  tools  would  be  to  diminish  greatly  the  strain 
put  upon  lathes  and  planing  machines,  and  consequently  to  enable  them  to 
turn  out  better  work  in  the  same  time  and  at  a  less  expense  of  power : 
whilst  tlie  machines  themselves  so  used  would  retain  their  adjustments 
much  longer  without  reparation." 

The  next  paper  contains  an  account  of  various  tool-holders  invented  by 
Mr.  Babbage.  Prof.  Willis's  papers  relate  not  so  much  lo  the  mechanical 
as  to  the  geometrical  Iheoi-y  of  cutting  tools  or  the  relations  of  their  sides 
and  angles,  the  inclination  of  the  edges  required  for  different  metals  being 
assumed  to  be  known.  Prof.  Willis  also  describes  a  new  tool-holder  in- 
vented by  him,  which  Mr.  Holtzapffel  stales  to  be  now  generally  used  in 
his  manufactory. 

Among  the  papers  in  this  appendix  one  of  the  most  useful  is  that  on  the 
diversity  of  gauges  of  wires  and  sheet  metals,  &c.  Our  author  compares 
the  dilleient  scales  of  measurement  of  rod  iron,  nail  rod,  rifle  tubes,  wire, 
sheet  iron,  zinc  plates,  crown-glass,  &c. :  he  shows  that  the  greatest  incon- 
venience arises  from  the  numerous  scales,  which  are  perfectly  arbitrary, 
and  vary  in  different  manufactories.  He  has  given  a  table  of  the  values  of 
several  of  the  principal  gauges  to  three  places  of  decimals  of  an  inch,  the 
measures  being  ascertained  by  an  exceedingly  accurate  sliding  gauge,  con- 
structed by  himself,  and  indicating  by  a  vernier  the  thousandths  of  an  inch. 
In  the  following  extracts  the  advantage  of  a  general  application  of  decimal 
uotation  to  small  quantities  is  admirably   illustrated. 

Decimal  Gages. 

"  The  remedy  proposed  to  retnove  the  arbitrary  incongruous  system  of 
gages  now  used,  is  simply  and  in  every  one  of  the  cases  above  referred  to, 
and  also  in  all  other  requiring  minute  measures,  to  employ  the  decimal  divi- 
sions uj'  ilie  inch,  and  those  under  their  true  appellations. 

'I'hus  fur  most  purposes  the  division  of  the  inch  into  one  hundred  parts 
would  be  suliiciently  minute,  and  the  measures  1.  2.  5.  10.  15  or  100  hun- 
dredths, would  be  also  sufficiently  impressive  to  the  mind  ;  their  quantities 
might  be  written  down  as  1.  2.  5.  10.  15  or  100  hundredths,  as  the  decimal 
mode  of  expression  might  if  preferred  be  safely  abandoned,  and  the  method 
would  be  abundantly  distinct  for  common  use  if  the  word  ''  Hundredtht" 
were  stamped  upon  the  gage,  to  show  that  its  numerals  denoted  hundredths 
of  an  inch,  quantities  which  could  be  easily  verified  by  all. 

In  practice  no  diHicully  could  be  seriously  felt  even  without  this  pre- 
caution of  marking  the  gages  respectively  with  the  word  Hundredths  or 
Thousandths  ;  as  we  should  not  more  readily  mistake  5  ihousaudths  for  5 
hundredths,  than  we  should  5  tenths  or  half  an  inch  for  5  whole  inches,  or 
5  entire  inches  for  as  many  feet. 

Neither  is  illo  be  admitted  that  no  such  gages  are  attainable  as  may  be 
read  of  in  hundredths  or  Ihousandihs.  The  demand  would  immediately 
create  the  supply,  and  there  could  be  no  more  difficulty  in  constructing  the 
gages  of  the  customary  forms,  with  notches  made  to  sjsteniaiic  and  definite 
measures,  that  may  be  easily  arrived  at  or  tested,  than  with  their  present 
unsystematic  and  arbitrary  measures,  ic/iic/i  do  not  admit  of  verification. 

Besides,  for  those  who  desire  to  possess  them,  several  very  correct  decl- 
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mal  Kapies  already  exist,  amongst  which  may  be  cited  the  decimal  sector 
gages  long  since  recoraiiieadtd,  aud  published  by  the  Society  ol"  Arts, 
Edinburgh,  and  various  sliiling  gages  with  veruiers  some  to  read  off  iu  hun- 
dredths, and  tinerones  in  thousandths,  of  the  inch,  all  of  which  have  been 
long  and  constantly  used  iu  the  auihor's  manufactory. 

To  these  may  be  added — La  Uiviere's  gage,  nrndilied  and  enlarged  from 
that  used  for  the  balance  springs  of  watches  amongst  the  (ieueva  watch- 
makers.— Chater  and  Hayward's  gage  for  slieet  metals  and  glass. — Wal- 
ker's gage  for  sheet  iron. —  VVhitworth's  micrometer  gage  arid  others — which 
may  be  severally  read  off  to  the  thousandth  of  the  inch,  and  even  more 
mmute  quantities,  and  amongst  which  kinds  sufficient  choice  exists  for 
almost  every  purpose. 

I'he  propost^d  decimal  scheme  would  introduce  one  universality  of  sys- 
tem, intelligible  alike  to  all,  instead  of  the  uumeroiis  and  irregular  mea- 
sures now  used,  which  are  but  partially  and  indiilerenily  known  and  lead 
to  frequent  mistakes. 

It  would  give  a  superior  idea  of  particular  magnitude,  and  enable  the 
theoretical  and  practical  man  to  proceed  with  so  much  more  decision  m 
their  respective  communications. 

In  conveying  verbal  or  wriiteu  instructions, the  system  would  be  in  every 
way  superior  to  the  usual  methods,  as  being  almost  free  from  the  chance  of 
luisuuderslanding;  more  especially  as  some  of  the  decimal  sliding  gages 
are  so  small  as  hardly  to  take  up  more  room  iu  tlic  pocket  than  an  ordi- 
uary  penknife,  and  might  be  therefore  continually  within  reach  for  refer- 
ence. 

When  certain  objects  are  required  to  be  so  proportioned  as  to  constitute 
a  series  ;  the  intervals  between  the  decimal  measures  would  be  far  more 
easily  arranged  and  appieciaicd,  than  those  of  vulgar  fractions;  and  if 
calculalion  were  referred  to,  the  decimal  figures,  especially  when  divesled 
of  the  decimal  point,  and  the  zeros  to  the  right  of  the  same,  would  be  im- 
mediately intelligible  to  the  least  informed,  from  being  tlien  no  more  lu 
fact  than  simple  numerals. 

Quantities  expressed  decimally  would  be  more  easily  written  down,  and 
more  exactly  defined  than  the  compound  fractions,  such  as  i  aad  J^  of  an 
inch — or  than  the  still  more  obscure  method  of  §  of  an  iuch  jull  or  bare,  as 
tlie  case  might  be  ;  which  latter  nearly  sets  all  attempts  at  exactness  at  de- 
fiance. 

The  smaller  aliquot  fractions  of  the  inch,  such  as  the  ^i^  ^  J^  Jg  j'j  &c. 
of  an  inch,  although  in  themselves  very  precise,  do  not  from  iheir  nature 
so  readily  admit  of  dt  iiiiilioo  or  comparison,  as  the  quantities  2.  3.  4.  5.  6. 
7.  8.  9.  or  10  hundredths  of  an  iuch  ;  because,  in  the  vulgar  fractious  every 
one  has  a  sjjecijic  relalion  to  the  inch,  whereas  the  decimal  terms  have  one 
general  relation,  decimals  being  sometimes  considered  as  the  numeralors  of 
fractions,  all  having  the  constant  denominator  unity,  or  lOU,  lOJO,  &  : 
and  Iherefore  the  latter,  or  the  decimal  terms,  constitute  a  simple  arithme- 
tical series,  or  one  in  which  the  intervals  are  alike,  but  this  is  not  tlie  case 
with  vulgar  fractions. 

The  decimal  scheme  would  allow  the  exact  weight  in  every  superficial 
foot  of  slieet  metals  and  oilier  substances  to  be  readily  arrived  at.— Thus, 
as  a  cubic  foot  of  water  weighs  1000  ounces  troy,  the  specific  gravitii  s  of 
lead,  copper,  silver,  kc,  denote  at  the  same  time  how  many  troy  ounces 
are  severally  contained  iu  one  cubic  foot  of  tlie  same.  The  specific  gravity 
divided  by  l-20i),  gives  the  weight  of  a  plate  or  film,  the  one  hundredth 
of  an  inch  thick,  and  thence  a  table  may  be  readily  computed,  by  addition 
alone,  to  show  the  weight  of  plates  of  any  thickness  iu  troy  ounces. 

How  confusing  would  it  be,  if  the  measures  by  which  broad  cloths, 
linens,  cottons,  silks,  velvets,  carpets,  aud  other  textile  fabrics,  are  manu- 
factured and  sold,  were  all  different,  instead  of  being  uniformly  the  yard 
measure;  aud  yet  this  incongruity  fully  applies  to  tlie  various  articles 
whose  measurements  are  described  under  the  mystical  names  of  number, 
«:e,  gage,  and  other  appellations,  which  assume  different  values  iu  i/i^V- 
ri'«(  branches  of  manufacturing  art;  as  for  example,  iu  the  various  kinds 
of  sheet  metals,  various  kinds  of  wires,  in  tubes,  joiners'  screws,  and  vast 
numbers  of  small  manufactured  articles,  the  various  sizes  of  which  are 
arbitrarily  designated  as  Nos.  1.2.  3.  4.  &c. 

Why  not  in  all  these  branches  of  trade,  describe  every  thing  measuring 
fj'h  of  an  inch,  as  No.  10;  those  of  ,itlis  inch,  as  No.  30?  aud  then  iu  sets 
at  olijects  required  to  be  nearly  alike,  the  succeeding  numbers  could  be 
81.  32.  33.  34.  35.  36.  &c. ;  or  if  fewer  and  wider  variations  were  wanted, 
llie  series  might  be  32.  34.  30.  38.  40.  &c. ;  or  else,  3.5.  40.  45.  50.  55. 
Every  trade  could  select  any  portion  of  the  series  it  might  require,  both  as 
regards  general  magnitude,  and  the  greater  or  less  intervals  between  the 
sizes,  aud  with  (he  power  of  adding  to,  or  subtracting  from,  the  scale  first 
selected,  as  circumstances  might  suggest. 

But  there  should  be  one  common  understanding  that  the  commercial 
numbers  or  sizes,  when  dilicrent  from  the  measures  of  the  foot-rule,  should 
be  always  understood  to  be  hundredths  of  the  inch,  (in  some  rare  iustances 
tliousandths,)  as  then  from  the  unity  of  system  no  confusion  or  dillicultj 
could  possibly  arise. 

It  may  be  true  that  some  of  the  proposals  having  reference  to  the  weights 
of  materials  in  the  superficial  toot,  the  correspondences  with  foreign  mea- 
sures, and  some  of  the  pnjecis  principally  intended  for  the  purposes  of 
science,  may  not  be  required  in  every-day  practice;  but  still  much  remains 
in  the  system,  that  in  the  opinion  of  the  author,  would  admit  of  very  easy 
introduction,  aud  most  general  and  satisfactory  emplojmeut. 

In  respect  to  the  practical  application  of  llit-  method  of  decimal  divisions, 
as  regai  Us  mechanical  construction,  the  author  cau  speak  most  satisfactorily 


from  some  years'  experience  in  his  own  manufactory,  as  he  has  found  it  to 
be  most  readily  followed  by  his  workpeople,  aud  also  that  it  has  avoided 
Irequent  and  vexatious  misuuderstandiugs,  to  which,  before  its  adoption 
he  was  frequently  subjected,  from  the  want  of  a  more  miuule  aud  specific 
system  of  measure,  than  is  aflorded  by  the  common  foot-rule  aud  wilt) 
gages. 

Therefore,  from  conviction  of  the  usefulness  and  practicability  of  the 
decimal  system  of  measures  for  small  quantities,  he  would  most  strongly 
urge  its  general,  or  indeed  universal,  adoption,  as  above  proposed  ;  the 
more  especially  as  it  is  a  change  that  would  be  attended  with  very  little 
temporary  inconvenience  or  expense,  circumstances  which  greatly  retard 
all  attempts  at  generalization." 

We  cannot  conclude  our  notice  without  renewing  the  expression  of  ap- 
probation of  the  work.  As  far  as  we  are  aware,  the  plan  of  .Mr.  Holt- 
zapffel's  labours  is  unique:  no  other  similar  book  has  been  published,  and 
this  is  so  comprehensive  aud  perspicuous  that  no  other  similar  book  need 
be  desired. 


Ancient  Architecture  described  and  demonstrated  by  its  Monumenta. 
— Li'  Archiletlura  antica  deiscritta  e  dimomtrala  cot  monumtnlt.  By 
L.  Cani.va.  Rome,  1834-181-1.  9  vols.  8vo.  text,  and  3  vols.  gr.  ful. 
Plates.     Price  £24. 

M.  Canitw  divides  the  history  of  ancient  architecture  into  tliree 
epochs  and  classes— the  Egyptian,  Greek,  and  Roman— and  sym- 
bolises this  idea  by  the  jiixta-positioii  of  the  pyramids  and  obelisks  of 
Thebes,  the  Acropolis  of  Athens,  and  the  Romau  Capitol,  represented 
in  the  title-page  of  his  splendid  atlas.  As  the  persoiul  representa- 
tives of  these  art-periods,  the  busts  of  Ramses  III.  or  besostris,  and 
those  of  Pericles  and  Augustus  are  depicted.  Since  the  great  dis- 
coveries of  Champoillon  and  his  disciples,  never  has  Egyptian  archi- 
tecture been  treated  iu  that  deep  and  consequential  detail  .is  in  M. 
Canina's  fine  work;  aud  he  has  also  the  merit  of  giving  the  first 
chronological  account  of  Egyptian  architectuial  monuin.nls.  The 
author  further  assigns  the  times  of  the  resorting  to  the  different  ar- 
chitectural organic  iinproveineuients ;  for  inst.iiice,  the  caall,  derived 
from  the  very  inscriptions  of  the  mouuinents — which  implies,  besides 
the  knowledge  of  the  architect,  that  of  the  hieroglypliist  and  philolo- 
gist. The  next  new  feature  of  this  excellent  work  is,  that  M.  Canina 
considers  the  architecture  of  Egypt,  and  its  limitrophs,  as  tlie  generic 
and  prototype— of  which  that  of  the  Jews,  Assyrians,  and  Phoe.iicians 
is  merely  deriv.itive  and  co-generic.  To  that  common  source,  also 
those  very  ancient  monuments  of  Asia  Minor,  only  l.itely  discovered, 
are  ascribed,  whence  Greek  and  Roman  art  have  taken  their  orio-in. 
Going  still  further,  M.  Cauina  unites  to  Egyptian  architecture  thaf  of 
Persia,  India,  China,  and  South  America,  tieing  all  only  the  diverse 
modification  of  the  same  prototype,  modified  according  to  climateric 
national,  and  social  reasons  and  incitives.  This  system  of  uniting 
art  here  introduced,  is  ridi  in  pregnant  ideas  and  views;  still,  it 
must  be  confessed,  one  difficult  to  be  carried  out,  both  in  its  technical 
and  historical  bearings. 

In  the  portion  of  the  work  tre.ding  of  the  structures  of  Hellas, 
many  most  tasteful  restorations  of  tliose  now  vanished  erections  are 
represented  in  all  their  original  syiiiinetry.  Still,  some  weighty  cri- 
tics have  taken  umbrage  at  the  hypsthral  form  which  has  been  o-iven 
to  some  of  the  finest  temples  of  Greece— for  instance,  to  that  of 
Zeus  Parhellenius  at  Aegiiia,  the  Parttienoii,  the  Temple  of  Jupiter  at 
Olympia,  that  of  Apolio  Epicurios  at  Bessa,  of  Neptune  at  Vxilam, 
&c.  This  controversial  point  has  occupied  much  of  the  attention  of 
architects,  and  been  also  dilated  upon  in  the  transactions  of  the 
ArchaBulogical  Society  of  Athens.  The  opinion  that  the  Greeks  left 
the  middle  part  of  the  cella— where  the  figure  of  the  god-image 
stood,  surrounded  by  valuable  votations, — unroofed,  or  partly  so,  has 
been  generally  received,  and  i\I.  Cauiua  also  adheres  to  it.  "Qu.itre- 
mere  deQuincy  and  Wilkins  first  combated  it,  aud  C.  Ross*  nas,  of 
late,  again  brought  it  before  the  public.  The  mainquestiou  hinges  on 
the  pass.ige  of  Vitruvius,  HI.  — "  ilypoethros  vero  decastylos 
est  in  proiiao  et  postico — meUiuin  autetu  sub  divo  est  smt  ttclo,  adi- 
tusque  valvaruin  ex  utraque  parte  in  pronao  et  porlico.  Hujus  auteia 
exemplar  Roinae  non  est,  sed  Athenis  octaitylus  est  in  teinplo  Olyin- 
pio."— This  passage  is  construed  by  German  critics  against  Al.  Cauina. 
It  is  scarcely  to  be  supposed,  that  the  Greeks  could  leave  suuh  beau- 
teous aud  surprising  colossal  sculptures  as  F.dlas  Allisna  of  the  Par- 
thenon, or  the  Jupiter  Uhiupius,  to  be  merely  illumined  by  the  dim 
light  from  the  entrance  of  a  cella,  without  any  windous  running  dowu 
the  whole  leiigtii  of  the  walls. 

Among  the  Greek  teni,.,les,  which  our  author  lias  so  beautiful!/ 
pictured,  some  omissions  have  occurred, — unavoidable,  perhaps,  in  so 
large  a  work.      Amongst  these,  we  may  mention  that  Ionic  sliow- 
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temple  of  Jupiter  Parhellenius  at  Aizani,  described  by  Texier.  The 
department  of  Rom,in  arcliitcctiire,  as  M.  Canina's  more  immediate 
and  autoptic  province,  is  treated  ivitll  a  detail  descending  into  tlie 
slightest  miniitia;  of  theory  and  practice.  The  great  number  of  2oG 
plates  is  devoted  to  this  portion  of  the  work. 


Narratirf  0/  the  Recorery  of  H.  M.  S.  Gorgon.  By  Astlev  Cooper 
Key,  Coiuinauder,  R.N.  Loudon  ;  Smith,  lilder,  and  Co.  1847.  8vo., 
pp.  113. 

During  tlie  military  operations  of  the  Buenos  Ayrean  army  against 
Monte  Video,  in  1813,  a  violent  gale  occurred,  by  which  H.  M.  steam-ship 
Gorgon,  part  of  the  British  squadron  stationed  in  ihe  Kiver  I'lale,  was 
driven  ashore.  The  present  work  contains  a  clear,  interesting,  and  most 
minute  account  of  the  mechanical  means  by  wliich  tlie  vessel  was  rescued 
from  her  perilous  position.  The  didicnlties  contended  against  were  so 
formidable,  and  the  ingenuity  and  energy  displayed  in  overcoming  them  so 
great,  that  the  account  given  by  an  officer  of  the  vessel,  who  appears  to 
have  had  an  important  share  in  the  work,  possesses  a  general  interest.  To 
the  naval  oflicer  and  engineer,  however,  the  narrative  will  appear  of  much 
more  importance  than  an  interesting  story  :  the  accurate  and  detailed  ex- 
planation of  all  the  operations  and  apparratus,  and  the  record  of  their  com- 
parative efiiciency,  brings  this  work  into  that  class  of  circumstantial  pub- 
lications which  the  two  professions  have  learned  to  consider  invaluable. 
It  may  be  added  that  the  present  moment  seems  happily  chosen  for  pub. 
lishing  this  book,  when  general  attention  is  attracted  to  the  fate  of  the 
Great  Britain. 

Before  analysing  the  part  of  the  work  referring  to  the  recovery  of  the 
ship,  we  may  be  doing  some  service  by  calling  attention  to  certain  defects 
of  construction,  which  Lieut.  Key  assigns  as  contributing  causes  of  the 
stranding  of  the  Gorgon;  they  are  these — 1st,  insufficiency  of  engine- 
power  for  extraordinary  emergencies  ;  2nd,  the  want  of  uncdiors  and  cables 
in  number  and  size  proportioned  to  those  of  sailing  vessels  ;  3rd,  Ihe 
absence  of  a  niizeri-mast.  Under  the  first  head,  our  author  well  remarks 
that  a  steam  ship  ought  to  have  power  sufficient  for  extraordinary  as  well 
as  ordinary  occasions.  The  Gorgon  had  not  during  the  gale  sufiicieat 
power  to  steam  into  deep  water,  and  barely  gained  steerage  way.  Again, 
the  sails  could  not  be  used  to  bring  the  vessel  to  the  wind,  for  from  the 
position  of  the  mainmast,  the  effect  of  the  mnin  trysail  was  neutralised  by 
the  action  of  the  wind  on  the  paddle-boxes,  which  were  as  much  before 
tlie  centre  of  the  ship  as  the  trysail  was  abaft  it:  had  there  been  a  mizen- 
mast,  its  sail  would  have  had  leverage  to  turn  the  vessel. 

In  order  to  understand  the  subsequent  operations,  we  must  consider  the 
position  of  the  vessel  after  stranding.  She  was  found  ou  examination 
afterthe  storm,  to  have  run  hind  foremost  into  a  sand  bank,  13  feet  high. 
A  few  feet  of  her  stern  were  still  in  the  water,  but  by  far  the  greater  part 
<>/  the  ship  rested  on — and,  forward,  was  imbedded  in — the  sand.  The 
idea  of  getting  the  ship  from  such  a  position,  without  taking  her  engines 
out,  when  first  expressed  by  her  commanding  officer,  Capt.  Hotham,  sub- 
jected him  to  the  pleasant  suspicion  of  labouring  under  a  tit  of  insanity. 

The  means  of  the  recovery  were  mainly  these  :  the  formation  of  a  docki 
by  the  excavation  of  the  sand  for  a  distance  of  twenty  feet  from  Ihe  vessel; 
the  application  of  large  screws  on  the  beach,  partly  to  raise  her  vertically 
and  iiartly  to  start  her  forward  ;  the  lashing  of  buoyant  caissons  to  the 
ship's  bottom  to  lighten  her ;  the  haulage  by  cables  attached  to  the  vessel 
worked  by  capstans  on  the  beach  ;  and  by  other  cables  attached  to  anchors 
in  deep  water,  and  worked  by  the  ship's  engines. 

The  first  of  these  operations  was  by  far  the  most  arduous,  and  was  con- 
tinued almost  incessantly  during  the  whole  time  occupied  in  recovering 
the  vessel— up%vards  of  five  months.  From  the  loose  nature  of  the  sand 
and  effect  of  the  tides,  the  banks  of  the  dock  frequently  gave  way,  and 
the  labour  of  a  month  was  undone  in  a  few  hours.  A  great  part  of  the 
excavations  were  effected  manually,  but  an  ingenious  machine,  constructed 
upon  the  spot,  was  also  used  for  the  same  purpose.  To  a  fulcrum  on 
either  side  of  a  barge  was  fixed  a  long  lever,  with  a  capacious  mud-bag  at 
the  end  of  it;  the  mouth  of  the  bag  being  kept  open  by  a  hoop,  to  which 
chains  were  attached  to  drag  it  through  the  sand  :  the  chains  were  worked 
by  wiuclifs  in  the  extremity  of  the  barge.  By  these  simple  means, 
4^  tons  were  cleared  away  in  an  hour,  and  the  apparatus  was  sometimes 
kept  in  use  night  and  day  for  several  weeks  together.  The  great  difficulty 
however  was  not  to  get  the  mud  out,  but  to  keep  it  out.  A  resident  civil 
engineer  undertook  the  constructiwi  of  a  dam  of  piles  of  three-inch  plank, 
dlriveQ /our  or/c«y£e<  into  the  sand;— the  first  high  tide  carried  them  all 


away.  Another  dam,  however,  constructed  on  the  starboard  side  of  the 
vessel,  where  the  water  had  little  force,  answered  its  purpose  tolerably 
well,  Ihe  piles  forming  it  being  driven  deeply  into  the  sand.  A  complete 
bulwark  against  incursions  of  the  sand  was  subsequently  constructed  by 
mooring  alongside  Ihe  vessel  three  large  iron  boats,  which  together  formed 
a  breakwater  120  feet  in  length. 

The  application  of  pressure  by  means  of  large  screws  to  force  the  vessel 
forward  seems  lo  have  been  a  novel  one.  The  employment  of  vertical 
screws  in  transporting  and  launching  vessels  had  been  already  practised, 
but  here  for  the  first  time  screws  were  used  to  propel  the  ship  as  well  as 
raise  it.  Only  a  limited  number  of  cables  could  be  obtained  for  hauling, 
and  the  aggregate  strain  which  these  would  bear  without  breaking  was 
totally  inadequate  to  move  the  ponderous  mass  to  which  they  were  attached. 
The  application  of  the  screws  therefore  effected  that  which  without  them 
would  have  been  impracticable.  The  great  difficulty  was  to  obtain  a  firm 
purchase  for  them,  as  the  abutments  on  the  loose  foundation,  against  which 
they  acted,  were  liable  to  give  way.  This  difficulty  was  overcome  by  im- 
bedding enormous  blocks  of  wood  deep  in  the  sand,  so  as  to  distribute  the 
back-pressure  of  the  screws  over  a  large  surface. 

Our  author  calculates  that  a  force  of  about  550  tons  was  applied  to 
start  the  ship  forward — 300  tons  from  the  pressure  of  screws,  and  the  re- 
mainder from  the  tension  of  cables.  The  screws  were  all  inclined  to  the 
horizontal,  so  that  their  force  was  partly  vertical,  partly  horizontal.  The 
pressure  resolved  in  the  former  direction  was  about  130  tons  ;  in  addition  to 
tills  upward  force  there  were  470  tons  arising  from  the  buoyancy  of  large 
camels,  caissons,  boilers,  tanks,  and  barrels  attached  to  the  ship's  bottom  ; 
so  that  the  total  force  tending  to  raise  Ihe  ship  was  about  COO  tons.  We 
cannot  pursue  Ihe  narrative  further  than  to  state  that  by  these  means,  after 
nearly  half  a  year  of  forethought  and  invention  on  the  part  of  the  officers, 
and  unceasing  industry  on  the  part  of  the  men  (nearly  300  in  all),  the  vessel 
was  restored  to  her  native  element,  without  any  injury,  unless  we  ex- 
cept the  following  very  trivial  one,  which  we  allude  to  merely  because  it 
arose  from  a  cause  worthy  of  the  attention  of  the  practical  engineer : — 

*■  At  one  of  our  previous  attempts  to  move  the  ship,  when  no  impressioa 
could  be  made  on  lier,  beyond  giving  her  a  lift  lo  port  of  about  10°,  the 
sudden  heel  had  fractured  the  waste  water  and  injection  pipes,  thereby 
showing  that  the  ship  must  be  slightly  strained  somewhere  ;  but,  as  these 
pipes  are  of  cast  iron  and  are  rigidly  bolted  lo  the  ship's  side,  a  very  slight 
jerk  would  be  sufficient  to  break  them  ;  soon  afterwards,  however,  when 
the  ship  was  brought  upright  by  the  camels,  Ihe  broken  parts  resumed  their 
original  position,  and  so  exactly,  that  Ihe  fracture  could  not  be  discovered 
without  very  minute  inspection,  and  in  that  slate  were  easily  and  eliicienlly 
repaired  ;  this  showed  what  a  trifling  strain  was  sufficient  lo  break  these 
pipes,  and  it  would  appear  that  in  the  event  of  a  steamer  taking  the  ground 
under  any  circumslances,  should  she  not  be  so  strongly  built  as  the  Gorgon, 
these  vital  parts  of  Ihe  engine  woukl  be  liable  to  serious  injury — surely  a 
remedy  for  this  might  readily  be  found,  by  fitting  these  pipes  with  a  slid- 
ing joint,  and  also,  instead  of  bolting  the  extremities  to  the  ship's  side,  less 
liability  to  fracture  would  be  incurred,  by  fitting  it  with  a  slide  and  flange, 
giving  the  extremity  of  the  pipe  free  motion  in  every  direction,  and  making 
Ihe  diameter  of  the  hole  in  the  ship's  side,  something  less  than  that  of  the 
pipe." 

The  principal  practical  value  of  this  book  arises  from  the  minuteness 
with  which  the  information  is  given.  There  are  eighteen  lithographic 
plates,  and  every  piece  of  apparatus  of  any  importance  is  carefully  de 
lineated  and  described  in  a  detailed  manner.  The  information  respecting 
admeasurements  also  is  generally  complete,  and  the  author  seems  to  pos- 
sess considerable  knowledge  of  theoretical  mechanics. 


TIte  Colosseum,  St.  Peter's,  The  Pantheon,  The  Forum  ;  drawn  and  en- 
grared  63/ DoMENiCHo  Amici,  iMembro  d'Onore  della  Congregazione  de 
Virtuosi  al  Pantheon.     Size  23  inches  by  19  inches. 

These  splendid  engravings,  illustrative  of  Rome,  have  just  been  imported 
into  this  country  from  Rome,  by  Messrs.  Groombridg^  and  Sons  ;  they  are 
admirably  drawn  aud  engraved  in  Ihe  line  manner,  by  Domenicho  Amici, 
an  Italian  engraver  of  considerable  merit  ;  they  are  the  commencement  of 
a  series.  The  above  four  prints  are  well  suited  to  the  studio  of  the  archi- 
tect. 


A  Praetical  Treatise  on  Peripective  Simplified.  By  Georoe  Pt»S. 
Weale,  1840.     12mo.     pp.  103.     Lithographic  plates. 

This  treatise  is  addressed  to  those  who  wish  to  acquire  only  a  limited 
knowledge  of  perspective,  but  to  acquire  that  little  correctly.  The  object 
of  the  author  has  been  to  reader  the  work  as  concise  as  possible,  and  to 
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omit  every  superfluous  line :  lie  has  attained  this  object,  without  sacrificing 
brevity.  To  those  who  merely  wish  to  sketch  Irom  nature  in  correct  per- 
spective, without  attaining  the  geometrical  precision  of  the  architectural 
draughtsman,  this  little  Manual  will  be  an  excellent  guide. 

The  Literary  and  Scientific  Hegister  and  Almanack  for  1847.     By  J.  W. 
G.  GuTOn.     This  annual  is  replete  with  highly  useful  scientific  information. 


SIR  JOHN  SOANE. 

For  the  following  memoir  we  are  indebted  to  the  labours  of  Mr.  George 
Bailey,  the  able  Curator  of  the  Soanean  Museum  ;  it  was  published  some  time 
since  as  an  Appendix  to  a  Memoir  of  Sir  John  Soane,  by  Mr.  Donaldson,  and 
has  now  received  some  trifling  corrections  to  render  it  more  perfect. 

1753.    September  10,  born  near  Reading. 

1768.     Entered  the  oflice  of  Mr.  George  Dance. 

1772.  Exhibited  his  first  drawing  at  the  fourth  exhibition  of  the  Royal 
Academy,  "  Front  of  a  nobleman's  town-house." 

1772.'  Obtained  the  silver  medal  at  the  R.  A.  for  the  best  drawing  of 
the  front  of  the  Banqueting  House  at  Whitehall. 

1774.  An  unsuccessful  competitor  for  the  gold  medal  at  the  R.  A. 

1775.  Gained  the  gold  medal  for  the  best  design  for  a  triumphal  bridge. 

1777.  Left  London  for  Italy. 

1778.  His  first  publication,  entitled,  "'Designs  in  Architecture,"  ap- 
peared. 

1780.  Elected  member  of  the  Academy  of  Fine  Arts  at  Parma,  and  re- 
turned to  London  from  Italy  in  June. 

1784.  Designed  and  executed  extensive  alterations  and  additions  to  Mul- 
grave  Hall,  near  Whitbv,  Yorkshire,  for  the  Earl  of  Mulgrave— and  to  Uysion 
Hall;  designed  a  house  for  the  Rev.  G.  Gooch,  Norfolk ;  Tendering  Hall, 
Suffolk,  for  Admiral  Sir  Josliua  Rowley. 

1785-8.  Designed  a  house  at  Shottisham,  near  Norwich,  for  Robert 
Fellowes,  Esq. ;  Letton  Hall,  for  B.  G.  Dillingham,  Esq. 

1788,  October  16.  Appointed  architect  and  surveyor  to  the  Bank  of 
England. 

1788-1'94.     Designed  alterations  and  additions  to  Norwich  Castle. 

1789-90.  Rebuilt  Bl-.ckfriars  Bridge,  at  Norwich;  designed  and  executed 
extensive  additions  to  Chillington,  the  seat  of  Mr.  Gitfnrd  ;  desiuued  a  house 
for  the  Rev.  Charles  Collyer,  Gunthorpe  ;  designed  extensive  alterations  a»d 
additions  to  Bentley  Priorv,  near  Stanmore.  for  the  Marquis  of  Abercorn. 

1790-4.  Buckingham  House,  in  Pall  Mall,  for  the  Marquis^  of  Buck- 
ingham, and  a  town  mansion  for  the  Duke  of  Leeds,  in  St.  Janies's-square. 

1790-9.  Designed  alterations  and  additions  to  Moggerhanger  House, 
Bedfordshire,  the  seat  of  Godfrey  Thornton,  Esq. 

1791.  Designed  extensive  alterations  and  additions  to  Skelton  Castle,  for 
John  Wharton,  Esq. 

1791.  Appointed  Clerk  of  the  Works  to  St.  James's  Palace,  the  two 
Houses  of  Parliament,  and  other  public  buildings  in  Westminster. 

1791-2.  Designed  and  executed  alterations  and  additions  to  Barons 
Court,  in  Ireland,  a  seat  of  the  Marquis  of  Abercorn. 

1791-3.  Designed  and  executed  alterations  and  additions  to  Wimpole, 
the  seat  of  the  Earl  of  Hardwicke. 

1792.  Designed  and  built  his  own  house,  No.  12.  Lincoln's-inn-fields. 

1792.  Designed  and  executed  alterations  and  additions  to  Sulby  Lodge, 
Northamptonshire,  the  seat  of  Rene  Payne,  Esq. 

1793.  PubUshed  a  work,  entitled,  "  Sketches  in  Architecture." 
1793-6.     Designed  and  executed  Tyringham   Hall,  near  Newport  Pagnel, 

for  Wm.  Praed,  Esq. 

1794-1802.  Designed  and  executed  a  house  at  Reading,  for  W.  B.  Sim- 
monds,  Esq. 

1 794.  Designed  and  executed  the  entrance  gates  and  lodge  in  Hyde-park, 
opposite  Great  Cumberland-street  (since  taken  down) ;  a  house  for  the  Hon. 
Mrs   Yorke,  near  Southampton. 

1795.  Became  a  member  of  the  Society  of  Antiquaries ;  elected  A sso- 
date  of  the  Royal  Academy  ;  appointed  architect  for  new  buildings  and  re- 
pairs in  the  royal  parks,  woods,  and  forests,  July  ;  designed  and  executed 
extensive  alterations  and  additions  at  Bagden  House,  for  the  Earl  of  Ailes- 

barv- 

1796.  Designed  and  executed  extensive  alterations  and  additions  at  Hin- 
ton  St.  George,"  for  Earl  Paulett ;  designed  and  executed  a  house  at  Reading, 
for  L.  Austwick,  Esq. 

1797  9.  Designed  and  executfid  alterations  and  additions  to  Holwood 
House,  tlie  seat  of  the  Right  Hon.  W.  Pitt. 

1797-8.  Erected  a  house  in  Stratton-street,  Piccadilly,  for  Col.  Graham  ; 
dfsigned  and  executed  alterations  and  additions  to  a  house  for  the  Countess 
of  Pembroke,  Grosvenor-sqnare. 

1799.  09'ered  himself  candidate  for  the  surveyorstip  of  the  East  India 
Company ;  published  a  letter  to  the  Earl  Spencer,  K.G. 

1799-1808.  Designed  and  executed  extensive  alterations  and  additions 
to  a  house  in  St.  James's-square,  for  Samuel  Thornton,  Esq. 

181)0-1.  Designed  and  executed  extensive  alterations  and  additions  to 
Aynho,  Bucks,  the  seat  of  W.  R.  Cartwright,  Esq. 


1801.  Designed  and  executed  the  banking-house  in  Fleet-street,  for 
Messrs.  Praeds  and  Co. 

1802.  Elected  Royal  Academician;  designed  and  executed  alterations 
and  additions  at  Albury  Park,  the  seat  of  Samuel  Thornton,  Esq. ;  ditto,  at 
Cricket  Lodge,  near  Cliard,  the  seat  of  the  Viscount  Bridport. 

1804.  Designed  and  executed  the  obelisk  in  the  maiket-place  at  Read- 
ing, erected  at  the  expense  of  E.  Simeon,  Esq.  ;  built  a  large  house,  count- 
ing-houses, warehouses,  &c.,  in  Fountain. court,  Aldermanbury,  for  W.  A. 
Jackson,  Esq.  ;  a  villa,  for  himself,  at  Ealing  ;  designed  and  executed  altera- 
tions and  additions  to  Port  Eliot,  St.  Germans,  Cornwall,  the  seat  of  Lord 
Eliot,  afterwards  Earl  of  St.  Germans. 

1804-1807.  Designed  and  executed  alterations  and  additions  at  Ramsey 
Abbey,  Huntingdonshire,  the  seat  of  W.  li.  Fellowes,  Esq. 

1804-1806.  Designed  and  executed  alterations  and  additions  to  a  house 
at  Roehampton,  for  John  Thomson,  Esq. 

1805-1819.  Designed  and  executed  alterations  and  additions  to  a  house 
in  St.  James's-sqnare,  for  Lord  Eliot,  and  tlie  Earl  of  St.  Germans. 

1805-1806.  Designed  and  executed  the  Gothic  Library,  at  Stowe  House, 
Bucks. 

1806-1807.  Alterations  and  additions  to  Macartney  House,  Blackheath, 
the  seat  of  the  Hon.  G.  F.  Lyttleton. 

1806.  Elected  professor  of  architecture,  in  the  Royal  Academy. 
1H06-1811.     Erected   a   mansion  at  Moggerhanger,  in   Bedfordshire,  for 

Stephen  Thornton,  Esq. 

1807.  Erected  a  monumental  tomb,  in  the  church-yard,  at  Leytonstone, 
in  Essex,  for  Samuel  Bosanquet,  Esq.;  appointed  clerk  of  the  works  of  the 
Royal  Hospital,  at  Chelsea. 

i808.  Made  designs  for  the  completion  of  Taymouth  Castle,  the  seat  of 
the  Earl  of  Breadalhane  ;  fur  the  Royal  Academical  Institution,  at  Belfast ; 
designed  and  executed  a  mausoleum,  ailjoining  the  house  of  Mr.  Deseufans, 
in  Charlotie-street,  Portland-place. 

1808-1810.  Designed  and  executed  the  five  new  bouses  in  Princes-street, 
forming  "  New  Bank  Buildings." 

1809.  Designed  and  executed  the  new  infirmary,  at  Chelsea  Hospital ; 
27th  March,  read  the  first  lecture.  Royal  Academy. 

1810.  Repeated  the  first  lecture.  Royal  Academy,  January  8  ;  lectures 
stopped,  at  the  fourth  lecture,  on  January  29  ;  designed  and  executed  altera- 
tions and  additions  to  Whitley  Abbey,  near  Coventry,  the  seat  of  the  Right 
Hon.  Lord  Hood. 

1811.  Designed  and  executed  the  entrance  to  the  London  Dock  Company 
House,  and  to  the  counting-house  of  Messrs.  Thellusson  and  Co.,  in  Meeting- 
house.court.  Old  Jewry. 

1812.  January  9,  Lectures  resumed.  Royal  Academy;  designed  and  exe- 
cuted a  house  in  Park-lane,  for  Mr.  Robins;  alterations  and  additions  to 
Everton-house,  Bedfordshire,  the  seat  of  William  Astell,  Esq. ;  designed  and 
budt  his  own  house,  13,  Lincoln's-inn-fields;  the  New  Gallery,  at  Dulwich 
College,  to  receive  the  collection  of  pictures,  bequeathed  by  Sir  Francis 
Bourgeois,  and  a  mausoleum,  wherein  are  deposited  the  remains  of  Sir  F. 
Bourgeois  and  Mr.  and  Mrs.  Desenfans. 

1813.  Elected  Grand  Superintendent  of  Woiks  to  the  United  Fraternity 
of  Freemasons. 

1813-1815.  Designed  and  built  a  house  for  the  Rev.  G.  Monins,  at  Ring- 
would,  near  Deal. 

1815.  Designed  and  executed  additions  to  the  Earl  of  Hardwicke  s  house 
in  St.  James's-square  ;  appointed  one  of  the  attached  architects  to  the  Office 
of  Works. 

1816-1817.  Designed  and  built  a  farm-house,  for  Thomas  Swinnerton, 
Esq.,  at  Butterton,  in  Staftordshire. 

1818.  Designed  and  executed  extensive  alterations  and  additions  to  the 
banking-house  of  Messrs.  Grote,  Prescott,  and  Co.,  in  Threadneedle-street. 

1818".  Alterations  and  additions  to  Mardeu  Hall,  near  Hertford,  the  scat 
of  George  Thornton,  Esq. 

1818-1819.  Designed  and  built  the  National  Debt  Redemption  and  Life 
Annuities  OtRce,  in  the  Old  Jewry. 

1820-1821.  Designed  and  built  houses  in  Regent-street,  for  Mr.  Robins, 
and  others. 

1820-22.  Designed  and  superintended  the  re-building  of  Wotton  House, 
in  Buckinghamshire,  the  seat  of  the  Marquis  of  Chandos. 

1820-1827.     Designed  and  built  the  new  law  courts,  at  Westminster. 

1821.  Chosen  a  Fellow  of  the  Royal  Society;  designed  and  executed 
Pelwall  House,  near  Market  Dravton,  for  Purney  Silhtoe,  Esq. 

1822.  Designed  and  executed  a  new  church  at  Walworth,  in  the  parish 
of  St.  Mary,  Newington. 

1822-1824.  Designed  and  executed  the  new  Scala  Regia,  Royal  Gallery, 
and  Library,  in  the  House  of  Lords. 

1824.  Designed  and  executed  Trinity  church,  St.  Marylebone;  a  new 
chapel  in  the  parish  of  St.  Matthew,  Bethnal-green. 

1824-7.  Designed  and  erected  the  new  cfiices  for  the  Board  of  Trade,  and 
the  Privy  Council  offices. 

1825.  Designed  and  erected  additional  committee-rooms.  House  of  Lords. 

1826.  Designed  and  erected  additional  committee-rooms  and  a  new 
library  for  the  House  of  Commons ;  the  new  grand  Masonic  Hall,  adjoining 
Freemason's  Hall,  in  Great  Quecn-slreet.  ,       ■     . 

1827.  Printed  for  private  distribution,  "Designs  for  public  and  private 
buildings. 
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1828.  Piitilished  "a  Iirief  statement  of  tlie  proceedings  respecting  the  new 
law  courts,  at  Westminster." 

1 829- 1833.  Designed  and  executed  the  New  State  Paper  Oflice  in  Duke- 
street,  Westminster. 

1831.  Designed  and  executed  the  ante-room  to  the  Sculpture  Gallery  of 
Sir  Francis  Chantry,  It.  A. ;  Seplemher  21,  received  ttie  honour  of  Knight- 
hood from  his  Majesty  King  William  IV. 

IS32.  Printed  for  private  distrihution,  a  "  Description  of  the  bonse  and 
museum  on  tljc  north  side  of  I.incoln's-inu-fields." 

1833.  Oct.  IG.    Kfsigned  the  appointment  of  Architect  to  the  Bank. 

li^33.  April  20.  Procured  an  Act  of  P,irlianient  for  settling  his  museum, 
lihrary,  and  works  of  art  in  I.incoln's-inn-tields,  for  the  henefit  of  the  puhlic. 

1^.35.  March.  Presented  with  imjuessions  in  hronze,  silver,  and  gold,  of  a 
medal,  struck  in  his  honour  liy  the  architects  of  England  ;  received  a  medal 
from  the  Socii'it'  libre  des  Ileaux  Arts  at  Paris;  elected  member  of  the  Aca- 
demy of  Fine  Arts  at  Vienna. 

Ih36.  Elected  consigliere  corrispondente  of  the  Academy  of  Fine  Arts  at 
Parma  ;  elected  honorary  member  of  the  Societe  libre  des  Beam  Arts,  at 
Paris,  December  9. 

Jb37.  January  20.  Expired  at  his  house  in  Lincoln's-inn-fields. 


PROCEEDINGS    OF    SCIENTIFIC    SOCIETIES. 

HARBOUR   OF  OSTIA. 

On  the  Ancient  Harbour  of  Ostin.  Paper  read  at  the  Institution  of 
Civil  Kiicineers,  by  SlR  John   IiEnme,  President. 

Ntic  Harbour  of  Oxtia — Tlie  river  Tiber  appears  to  have  been  used 
exclusively  as  ilie  port  of  Rome  until  llie  reign  of  the  Emperor  C'hiudius, 
vho,  conceiving  it  to  be  utterly  hopeless  to  improve  it  against  the  obstacles 
(if  nature,  miiceived  the  bold  and  original  idea  of  making  au  entirely  new 
port  alti'^ellicr  independent  of  the  'liber.  Havins  once  come  to  this  de- 
termination, he  communicated  his  views  to  his  engineers,  and  asked  their 
o^iinion  as  to  the  sum  which  would  be  required  to  carry  it  iuto  eft'ect ;  they 
replied  that  the  sum  would  be  so  great  that  if  he  kuevv  the  amount  he 
■would  never  think  of  undertaking  it.  Not  at  all  discouraged  by  this  an- 
swer, which,  on  the  contrary,  only  served  to  confirm  Claudius  in  his  reso- 
liilion,  he  ordered  the  necessary  preparations  to  be  made  for  commencing 
the  work.  The  siluation  selected  for  the  new  harbour,  was  a  little  to  the 
Iiorllivvaid  of  the  then  mouth  of  the  Tiber,  with  the  entrance  pointing 
N.W.,  by  which  means  it  would  be  better  protected  against  the  somberly 
and  westerly  gales,  and  farther  removed  from  the  deposit  of  alluvial  mat- 
ter brought  down  by  the  Tiber;  slill,  however,  it  was  too  near  to  be  effec- 
tual, for  the  projection  of  the  new  works  only  served  as  jetties  to  check 
the  current  along  the  sliore,  and  thus  to  occasion  the  accumulation  of  a 
deposit  as  great  as  that  occurring  at  the  mouth  of  the  Tiber  itself.  It 
could  hardly,  however,  be  expected  that  the  knowledge  of  the  day  was 
fuflicient  lo  enable  the  engineers  to  predict  all  the  consequences  of  this 
state  of  things.  The  effects  of  the  Tiber  were  evident,  and  it  was  natu- 
rally concluded,  that  by  abandoning  that  river,  all  danger  from  deposit 
would  be  avoided,  and  it  was  only  by  experience  that  their  error  was  dis- 
covered. Accordingly,  the  Emperor  C'laiidius  determined  to  construct  an 
entirely  new  harbour,  independent  of  the  Tiber,  but  at  the  same  time  hav- 
ing a  connexion  with  it,  to  be  used  according  to  circumsiances. 

The  ancient  writers  agree  geneially  as  lo  the  principles  of  the  design, 
construction,  and  extent  of  the  celebrated  port  of  Claudius.  The  general 
plan  of  the  harbour  is  shown  in  fig.  I.  It  consisted  of  an  extensive  low- 
viater  outer  harbour,  15,  and  a  small  inner  harbour,  F,  The  outer  harbour 
15,  was  formed  by  two  artificial  moles,  D  E,  of  1900  feet  in  length,  pro- 
jecting nearly  at  right  angles  from  the  shore;  each  mole  consisted  of  two 
parts  or  arms ;  the  one  nearest  to  the  shore  was  perfectly  straight  for  about 
y.50  fiet,  the  remainder  formed  a  quadrant  of  a  circle  1800  feet  long,  the 
breadth,  which  was  equal  throughout  the  whole  length,  being  180  feet. 
IJelween  the  outer  extremities  of  the  two  piers  or  moles  was  a  distance,  C, 
of  aboutUOO  feet.  Immediately  in  the  centre  of  the  entrance,  or  opening 
between  the  two  moles,  was  an  isolated  or  detached  mole,  780  feet  long 
and  400  feet  wide,  forming  as  it  were  au  island,  and  leaving  an  opening  at 
each  extremity  between  il  and  the  opposite  pier,  or  mule,  of  about  140 
feet,  thus  giving  a  double  entiance  lo  the  harbour.  The  distance  between 
the  two  piers  at  the  shore,  m-  the  total  length  of  the  harbour,  was  about 
8000  feel,  the  width  2330  feet,  and  the  surface  extending  over  about  130 
acres;  about  one- third  of  this  space,  however,  was  excavated  out  of  the 
main  land.  Immediately  in  front  of  the  outer  entrance,  there  was  a  small 
inner  harbour,  F,  1200  feet  long  and  520  feet  wide,  covering  an  area  of 
about  7  acres  ;  this  inner  harbour  was  divided  from  the  outer  harbour  by 
another  isolated  or  detached  mole,  G,  of  the  same  length  as  the  outer  one, 
with  an  entrance  at  each  end  120  feet  wide. 

Immediately  behind  the  harbour  were  two  parallel  cuts  or  canals,  H  J 
comniuuicating  both  wilh  the  Tiber  and  iNlediterrranean.  The  one  nearest 
to  the  harbour  communicaleil  with  it  at  each  end  of  the  inner  harbour  so 
that  the  vessels  could  proceed  eiiher  up  the  Tiber  to  Rome,  or  they  mi'ght 
go  to  sea,  or  in  fact  niiuhl  make  use  of  it  eiiher  for  entrance  or  departure 
us  the  wind  and  other  circumstances  might  be  favourable,     The  other 


canal  was  quite  independent  of  the  harbour  and  of  the  first  canal.  It  was 
probably  used  for  vessels  going  direct  to  Rome,  or  proceeding  lo  sea  with- 
out slopping  at  the  harbour.  Across  both  canals  there  were  communicat- 
ing bridges  and  probably  stop  gates,  particularly  on  the  one  next  to  tlie 
harbour,  so  that  the  waters  of  the  Tiber  might  be  turned  into  the  harbour, 


or  be  prevented  from  communicating  with  it,  according  as  circumstances 
might  render  such  ^teps  advisable.  The  lock  does  not  appear  to  have  been 
then  known.  The  circular  part  of  the  norlheru  outer  mole  was  open,  or 
constructed  upon  arches,  so  as  to  give  free  access  to  the  current,  but  was 
at  the  same  time  built  sufficiently  solid  to  break  the  sea  aud  produce  tran- 
quility within.  The  circular  part  of  the  southern  outer  mole  was  solid,  to 
prevent  the  deposit  of  the  Tiber  from  entering  the  harbour.  At  the  ex- 
lieiuities  of  the  detaclied  mole,  and  also  of  the  onler  and  inner  moles,  were 
towers  for  the  purpose  of  defence,  and  for  drawing  strong  chains  across 
the  entrances,  iu  order  to  prevent  the  access  aud  egress  of  vessels  when 
necessary;  thus  converting  the  port  into  a  close  harbour  (\i/ii)i'  KAeirrocr), 
as  used  by  the  Phoenicians  at  Tyre,  and  subsequently  adopted  by  tlie 
Greeks  and  Romans.  The  upper  part  of  the  moles  was  covered  with 
sheds  or  colonnades,  which  were  used  probably  for  landing  goods  and  for 
promenades;  the  interior  harbour  was  surrounded  wilh  magazines  aud 
warehouses.  In  the  centre  of  the  detached  mole,  at  the  entrance  to  the 
outer  harbour,  was  placed  the  );reat  lighthouse,  described  by  Suetonius  ; 
the  base  of  which  rested  upon  piles,  and  was  founded  by  a  caisson,  formed 
out  of  the  vessel  which  brought  the  great  obelisk  from  Egypt.  The  depth 
of  this  harbour  does  not  appear,  but  judging  from  the  nature  of  the  coast 
and  the  extent  lo  which  the  piers  were  carried  out  into  the  sea,  it  could  not 
have  been  less  than  from  15  feet  to  20  feet,  at  low  water,  and  llial  of  the 
inner  harbour  not  less  than  8  feet  to  10  feet,  to  have  enabled  it  to  accom- 
modate the  vessels  used  at  the  time. 

After  the  reign  of  Cladius,  the  inner  harbour  was  found  too  small  and 
inconvenient;  Trajan  therefore  enlarged  it  by  nwkiug  an  entirely  new 
inner  harbour  or  basin,  K.  This  was  of  au  hexagonal  form,  each  side  being 
11 00  feet,  the  diameter  being  about  1800  feet,  and  the  superlicial  area  being 
about  70  acres.  The  entrance  between  it  aud  the  outer  harbour  was  120 
feet  in  width,  and  was  formed  by  part  of  the  inner  canal  made  by  Clau- 
dius to  communicate  both  wilh  his  harbour  and  the  Tiber.  The  remainder 
of  this  canal  and  of  the  other  one  by  Claudius,  was  tilled  up,  and  a  new 
one,  L,  nearly  parallel  to  theiu,  was  made  about  400  feet  lo  500  feet  nearer 
lo  Ihe  Tiber,  communicating  wilh  the  hexagonal  basin,  and  was  no  doubt 
used  for  the  same  purpose  as  the  canals  of  Claudius  before  mentioned. 
The  inner  harbour  was  also  surrounded  with  quays  aud   storehouses   upoa 
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an  extensive  scale,  conlainingr  all  the  requisites  for  carrying  on  a  co-isiil'r- 
able  tiadf  for  ihe  supply  of  Rome,  and  for  the  construction  and  mainten- 
ance of  llie  fleets,  which  were  stationed  in  this  quarter  for  the  proleclion 
of  the  capital,  as  well  as  for  the  purpose  of  sending  expeditions  to  the 
various  departments  of  the  widely  extended  Roman  Empire.  The  whole 
of  the  harbour  was  surrounded  by  an  extensive  and  lofty  fortified  wall, 
flanked  with  towers,  quite  independent  of  Ihe  town  of  Ostia,  which  was 
alsn  surrounded  by  a  wall. 

Old  Port  filled  up. — The  port  of  Claudius  Caesar  has  now  become  com- 
pletely filled  up  by  the  alluvial  matter  brought  in  by  the  littoral  currents, 
as  well  as  by  the  deposit  of  the  Tiber,  and  is  now  aboul  a  mile  from  the 
shore.  We  cannot  be  surprised  at  this  result,  but  at  the  same  time  we 
nnist  admire  the  great  skill  ingenuity,  and  perseverance  by  which  it  was 
attempted  at  that  early  period,  to  overcome  by  means  of  art  the  obstacles 
interposed  by  nature. 

Dred'^ini; — It  is  a  question  well  worthy  of  serious  consideration  how 
far  this  principle  may  be  carried  with  advantage,  or  where  the  obstacles 
interposed  by  natural  causes  become  too  powerful  for  the  comparatively 
feeble  resources  of  art.  The  Clyde  at  Glasgow,  and  the  Lilfey  at  Dublin, 
are  extraordinary  examples  of  what  may  be  effected  by  this  system.  The 
harbours  also  of  Boulogne,  Calais,  Duukerque,  and  Osteud  have  all  been 
materially  improved  in  this  manner;  it  still,  however,  remains  to  be  proved 
how  much  further  this  system  can  be  carried  with  advantage  at  these  ports. 
It  is  doubtful  whether  the  ancients  were  acquainted  with,  or  had  applied 
tlie  modern  system  of  penning  up  water  in  large  reservoirs,  and  then  dis- 
diarging  it  with  increased  velocity  by  means  of  sluices,  so  as  to  enable  it 
to  act  with  more  effect  in  scouring  and  deepening  navigable  channels  :  it 
most,  however,  be  recollected  that  this  system  can  only  be  practised  with 
advantage  when  there  is  a  considerable  rise  of  tide  (which  docs  not  take 
place  in  the  Mediterranean),  for  otherwise  it  is  diflicult  to  obtain  sufficient 
head  or  fall  to  discharge  the  water  from  the  reservoirs  with  tlie  required 
Telocity. 

In  the  second  place,  as  regards  the  harbour  of  Claudius,  there  was 
dearly  a  great  effect,  accompanied  by  considerable  boldness,  as  well  as 
ingenuity,  both  in  the  design  and  execution.  He  must  have  foreseen, 
judging  from  past  experience,  that  it  was  in  vain  to  contend  farther  with 
the  difficulties  of  the  Tiber,  and  determined  at  once  to  get  rid  of  them  by 
making  an  entirely  new  harbour,  which  he  anticipated  would  be  entirely 
free  from  similar  objections,  and  yet,  at  the  same  time,  would  be  sufficiently 
near  to  communicate  with  the  Tiber,  and  to  take  advantage  of  its  naviga- 
tion to  Kome.  The  works  were  designed  and  constructed  upon  a  magnifi- 
cent scale,  comprising  almost  every  principle,  both  in  design  and  construc- 
tion, adopted  at  the  present  time,  with  the  exception  of  the  open  or  arched 
mole,  which  was  peculiar  to  the  ancients.  This  principle  is  certainly  in- 
genious, and  is  well  designed  to  obviate  one  of  the  most  serious  difficulties 
in  maintaining  a  harbour  upon  a  flat  alluvial  coast  like  that  of  Ostia.  It 
might  be  applied  with  advantage  to  many  cases  in  modern  times,  and  it  is 
singular  that  it  has  not  beeu  more  studied,  although  it  must  be  admitted, 
that  the  great  rise  of  tide  and  the  stormy  nature  of  the  northern  seas  (eir- 
ctimslances  which  do  not  exist  in  the  Mediterranean)  interpose  practical 
diflicullies  in  carrying  the  system  into  efiect.  It  has  been  tried  with  ad- 
vantage upon  a  small  scale  in  the  outer  harbour  of  Ramsgate,  and  there 
are  many  cases  where  it  might  prove  equally  applicable.  The  double  eu- 
trance,  when  circumstances  admit  of  its  being  tried,  is  very  valuable,  and 
where  it  cannot  be  used,  such  a  particular  form  of  entrance  is  desirable 
as  would  enable  vessels  under  sail  to  enter  and  depart  at  all  times ;  and  at 
the  same  time  would  prevent  too  great  an  increase  of  sea.  Such  a  princi- 
ple was  adopted  by  the  late  Mr.  Rennie  at  Uonaghadee,  and  was  also 
proposed  by  hini  at  Kingstown. 

The  curved  form  of  the  ouler  piers,  although  well  calculated  to  facililale 
the  passage  of  the  current,  was  ill  adapted  to  break  the  waves;  ou  lii., 
contrary,  it  tended  rather  to  increase  their  force,  particularly  at  the  en- 
trance, where  tranquility  was  much  required  :  the  angular  form  would 
therefore  have  answered  this  purpose  better. 

Construciion.—As.  regards  construction  in  Ostia,  there  is  an  illustration  of 
almost  every  principle  in  use  at  the  present  time  ;  the  rubble  thrown  pro- 
miscuously into  the  sea  to  form  its  own  slope,  according  lo  specific  gravity 
of  the  materials  and  the  action  of  the  waves  upon  them  ;  the  solid  vertical 
wall  ot  masonry  with  arches  resting  upon  piers,  founded  by  means  of 
pozzulano  and  rubble  mixed  in  caissons;  and  the  caisson  and  piled 
foundalion  for  the  light-house  on  the  outer  detached  mole.  There  is  no 
account  of  the  diviug-bell  having  beeu  applied  to  the  purpose  of  building 
underwater,  but  the  use  of  the  material  pozzolano,  which  abounds  in  Italy 
was  well  uoderstuod  and  generally  adopted.  The  mode  employed  in  using 
It  was  to  mix  the  pozzolano  in  a  moist  state  with  certain  proportions  of 
hme  and  small  pieces  of  stone,  then  to  throw  the  whole  mass  into  a  dam  or 
caisson.  construc(ed  in  Ihe  form  required,  and  there  to  leave  it  until  it  had 
set  sufficiently  hard  ;  the  caisson  might  then  be  removed,  and  the  mass  of 
concrete  left  standing,  and  which  became  more  solid  the  longer  it  remained 
as  the  ruins  of  Caligula's  Bridge  bear  ample  testimony.  The  same  system' 
IS  pursued  in  many  of  Ihe  ports  of  Italy  at  the  present  day.  The  French 
at  their  new  moles  at  Algiers  and  Cherbourg,  are  said  to  have  extended 
this  system  with  advantage;  yet  its  meriis,  as  compared  with  masses  of 
natural  stone,  still  require  the  test  of  time  to  prove  its  superiority.*  Vi- 
trunus,  in  his   Chapter  on    Harbours,  especially  describes  the  different 


modes  of  operation  before  mentioned,  with  repeat  to  rubble,  and  pozzolano 
walls,  coffer-dams,  piling,  &c. 

From  the  above  account  of  the  ancient  port  of  Ostia,  the  following  ge- 
neral conclusions  may  be  drawn  : — 

First.  Thai  theancienis  were  well  acquainted  with  the  general  princi- 
ples of  design  and  construclion  of  harbours. 

Secondly.  That  as  regards  the  mouth  of  Ihe  Tiber,  they  carried  Ihe  im- 
provements as  far  as  was  practicable,  and  that  having  arrived  at  that  point, 
their  only  resource  was  to  construct  an  entirely  new  port  elsewhere,  free 
from  Ihe  difficulties  by  which  the  'I'lber  was  surrounded. 

Thirdly.  That  in  flat  alluvial  and  deeply  embayed  coasts  like  those  ad- 
jacent to  the  Tiber,  it  is  a  matter  of  the  first  consequence  to  ascertain  by 
practical  experience,  the  extent  to  which  the  coast  line  may  be  expected 
to  advance,  from  the  construction  of  works  at  Ihe  mouth  of  'a  river.  This 
point  being  first  decided,  if  further  iniprovenients  be  required,  then  tire 
question  of  a  new  harbour  free  from  Ihe  difficulties  of  the  old  river  port 
may  be  entertained  ;  and  its  conslruclicm  should  be  so  designed  as  lo  give 
the  required  prottcliun,  without  incurring  the  risk  of  an  injurious  accumu- 
lalion  of  deposit.  The  port  of  Claudius,  although  it  was  well  desicaed 
and  constructed  in  ilself,  was  loo  near  the  mouth  of  Ihe  Tiber  to  be  effec- 
tual, and  in  fact  it  acted  like  a  great  jetty  or  conlinuation  of  the  old  woiks 
at  the  mouth  of  the  Tiber  ;  thereby  obstructing  the  free  action  of  Ihe  cu»- 
rent  and  producing  stagnation  ou  both  sides,  and  by  thus,  lo  a  certain  ex. 
teni,  facilitating  the  deposit  of  alluvial  matter,  which  it  was  intended  \o 
obviate,  it  became  overwhelmed  and  destroyed. 

Fourthly.  The  fate  of  the  port  of  Claudius  and  Trajan  demonstrated 
the  impracticability  of  making  an  effectual  harbour  near  the  mouth  of  the 
Tiber.  Trajan  therefore  determined  lo  select  an  entirely  new  site  free 
from  the  difficulties  of  Ihe  old,  and,  wilh  that  view,  constructed  Ihe  well 
known  port  of  Civila  Vecchia,  anciently  called  Centum  Cellse,  which  has 
been  preserved  lo  the  present  time,  a  monument  of  skill  and  ingenuity  in 
this  department  of  construction.  Upon  the  whole,  therefore,  the  history 
of  the  port  of  Oslia  is  replete  with  inslruction,  as  we  at  once  see  exempli- 
fied nearly  all  the  various  departnienls  of  harbour  construction,  bolh  theo- 
retical and  practical,  together  with  their  usual  results,  and  it  is  only  by  a 
careful  study  of  this  and  similar  examples,  combined  with  a  correct  know- 
ledge of  the  various  local  circumslauces,  that  we  can  obtain  a  complete 
knowledge  of  this  difficult  but  highly  useful  and  important  branch  of  Civil 
Engineeriug. 

THE  CASTLE    OF  OSTIA. 


^|;'3^^S: 


*  Qy    Is  not  Caligula's  Bridge  >  sufficient  test  of  time?- Ed.  C.  E.  &  A.  Journal. 


[From  a  Sketch  by  Mr.  EiplngiUe  in  18J4.] 
^  Rfmrn-fo.-After   the   paper  was  read,  the  following  observations  were 

i*'u  ,^j  u'"^  \^  listened  with  much  interest  to  the  excellent  paper 
which  had  been  read  ;  it  was  full  of  instructive,  practical  facts  He  liad 
been  forcibly  struck  with  the  similarity  of  Ihe  results  described,  to  the  effects 
which  were  daily  under  the  observation  of  engineers,  in  the  harbours  of  the 
south  coast  of  England.  Rye,  Dover,  and  Shoreham,  might  be  quoted  as 
examples.  Of  the  ancient  harbour  of  Rye,  scarcely  any  traces  remained. 
Mr.  Giles  was  sent  to  Dover  by  the  late  Mr.  Rennie,  during  the  last  year  of 
the  Pitt  administration,  in  1805,  with  instructions  to  make  a  survey  for  the 
purpose  of  forming  an  extensive  harbour  of  refuge  for  the  Channel  fleet' 
The  design  was  not  proceeded  with,  but  certain  improvements  were  com- 
menced, n^ith  the  view  of  removing  tie  mass  of  shingle  on  the  bar,  and  pre- 
venting a  further  accumulation.  Mr.  Walker  had  since  done  much  for  the 
further  improvement  of  Ihe  harbour,  by  extruding  the  backwater,  and  affoid- 
mg  greater  power  of  scouring  by  sluices.  There  was  still  great  room  for 
improveirrent  ;  and,  although  there  was  at  present  rarely  such  an  accnmula- 
tion  of  kiiMgle  across  the  enlisnce,  altir  a  stoim,  as  to  close  it  up,  which 
frequently  occurred  in  former  times  :  jet  it  was  evident,  that  where'er  piers 
or  other  obstacles  were  projected  directly  from  the  shore,  the  shingle  would 
accumulate  against  them,  and  turning  the  point,  would  be  thrown,  in  the 
form  of  a  bar,  across  the  entrance.     This  had  become  to  evident,  that  the 
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attention  of  engineers  was  now  directed   to  the  formation  of  a  harbonr  of 
fg,  which  mist,  in  his  opinion,  be  detached   fron,  the  ^hore,,n  order  to 
permit  the  free  run  of  the  shingle.     Sueh  a  harbour,  or  even  a  good  break- 
^vater,  behind  which  steamers  could  take  shelter,  would  be  extremely  .^eful 
narticuUrly  iu  case  of  war,  as  from  the  proximity  to  the  French  coast,  Dover 
dd  require  special  protection.     There  were  several  ''^^'-"""''"f.  '"„'';, 
course  of  his  practice,  Mr.  Giles  bad  seen  these  views  exemplied.     I^ridport 
harbour  consi^sted  of  two  small  piers  and  open  timber  jetties,  through  whnA 
tlie  shingle  was  carried,  and  was  deposited  in  the  entrance      When  he  was 
cafled  upon  to  devise  methods  of  improvement,  he  directed  the  open  jetties 
to    be  fifed  up  with    rubble  work,  and  by  establishing  a  system  of  scouring 
by  sluices,  the  accumulation  was  carried  away,    dhoreham  harbour  was  much 
iJ     eTame  state,  and  in  spite  of  all  that  had  been  done   it  ^'.H  remained  a 
bar  harbour.     The  harbour  of  Sunderland  was  liable  to  he  choked  up  with 
Mnd   and  but  for  the  scour  of  the  river  Wear,  it  could  with  .hthculty  be  kept 
onen'      It,  however,  was  still  a  bar  harbour,  an<l  neither  in  it,   nor  in  any 
o  her  of  the  ports  that  had  been  mentioned,  could  vessels  be  received  at  low 
water ;  in  fact,  onlv  during  the  time  the  tide  was  up.     It  would  aUays  be 
observed,  that  upon   coasts  which  were  subject  to  the  shifting  of  shingle, 
"or  mud,  any  solid  projection  would  inevitably  cause   ettects  analogous 
to  tl  ose  which  had  been   mentioned  ;  and  to  which   might  be  added,  the  in- 
"tances  of  the  works  of  the  harbourof  Courtown,  County  Wexford,  commenced 
by  Mr.  Nimmo,  and  continued  by  Mr.  Giles. 

Sir  John  Rennie,  President,  said,  that  the  chief  object  he  bad  in  view, 
in  bringing  the  historv  of  the  ancient  port  of  Ostia  before  the  Institution 
«as   independently  of  the  interest  which  attached  to  such  extensive  works, 
which  had  failed  so  entirelv  from   natural  causes,  to  direct  the  attention  of 
the  members  to  the  important  question   of  the  elTect  of  the  action  of  tides, 
and  of  rivers,  in  the  formation   of  deltas,  shoals,  and  bars,  at  the  entrances 
of  harbours.     Some  instances  had  been  given  of  a  few  of  the  English  har- 
bours  but  the  opposite  coasts  of  France  and  Holland  exhibited,  in  a  more 
marked  degree,  the  eHects  of  this  action,  not  only  in  the  bars^of  the  har- 
bours  but  in  the  formation  of  banks  parallel  with  the  shore.     The  ports  of 
Dunkernue,  Calais,   Boulogne,  and   Havre,  might  be   especially  mentioned 
In  all  of  them,  in  spite  of  continued  extension   of  the  jetties,  and  constant 
attention  to  the  works,  the  accumulation  of  matter  at  the  entrance  extended 
with  the  new  works.     Hav:e  was,  perhaps,  the  most  extraordinary  instance. 
The  current,  at  the  entrance,  was  at  times  so  strong,  that  a  powerful  steam 
vessel,  such  as  the  "  Phoenix,"  had  found  much  difficulty  in  entering  the 
harbour. 

The  formation  of  the  Goodwin  Sands  was  a  subject  of  interesting  obser- 
vation There  could  not  be  anv  doubt  of  these  sands  being  formed  by  the 
action  of  the  eddies  of  the  tide  and  the  river  Thames ;  an  attentive  study  of 
the  position,  with  respect  to  the  headlands  near,  the  currents  of  the  river  and 
the  tidal  waters,  hearing  in  mind  the  direction  of  the  prevailing  winds,  en- 
abled  a  reasonable  solution  of  the  problem  to  be  arrived  at. 

Dover  harbour  was  a  curious  example  of  the  effects  of  the  motion  of 
shingle,  which  was  produced  from  the  debris  of  the  fallen  chalk  cliff,  the 
flints  of  which  formed  the  pebbles,  and  the  chalk  and  earth  composed  the 
silt  In  the  time  of  Henrv  VIII,,  Dover  bay  was  instanced  as  being  very 
fine  and  having  verv  deep  water.  The  prevailing  winds  caused  the  shingle 
and' silt  to  be  carried  to  and  fro  freely  along  the  shore.  As  soon  as  an  ob- 
struction was  offered  by  piers,  the  shingle,  having  no  longer  a  free  and  unre- 
stricted course,  accumulated  across  the  ends  of  the  piers,  forming  an  em- 
bankment enclosing  one  side  of  the  lake,  which  was  replenished  at  each  tide, 
until  it  became  so  extensive  as  to  burst  through  the  bank,  and  scoured  every- 
thing before  it.  Constant  endeavours  had  been  made,  and  in  some  instances 
successfully,  to  improve  the  harbour  by  extending  the  piers,  but,  as  had 
been  stated,  very  much  yet  remained  to  be  done,  to  form  a  good  harbour  at 
Dover. 

It  should  be  remarked  particularly  iu  the  paper,  that  one  of  the  leading 
features  in  the  worksat  Ostia,  was  the  construction  of  the  moles  upon  arches, 
below  the  line  of  the  low-water  mark,  so  that  the  moles  afforded  still  water 
for  the  vessels,  while  the  arches  permitted  the  alluvial  matter  to  be  carried 
through  by  the  current.  The  same  system  had  been  adopted  at  Pozzolana, 
in  the  mole  called  Caligula's  Bridge,  in  which  concrete  was  used  for  the 
building.  Sir  John  Uennie  was  of  opinion,  that  this  system  of  construction 
might  be  very  advantageously  adopted  in  many  situations,  and  he  had  fre- 
quently proposed  it.  At  Carrickfergus  he  designed  two  solid  Ijreakwaters  to 
keep  off  the  run  of  the  sea  on  the  most  exposed  side,  while  from  the  shore 
«t  right  angles  to  it,  and  pointing  to  the  centre  of  the  breakwater,  an  arched 
mole  would  have  been  built,  besides  which  vessels  would  lie,  at  all  times  of 
tide  ;  the  run  of  the  shingle  along  the  shore,  would  thus  have  been  very 
sUghtly  impeded. 

The  Italian  harbours  deserved  very  particularly  the  study  of  engineers. 
The  port  of  Genoa  had  been  badly  designed,  and  was  constantly  embarrassed 
by  the  deposit  in  it.  Ancona  being  situated  on  a  promontory  had  less  de- 
posit. At  Ravenna  the  harbour  had  been  nearly  destroyed.  The  port  of 
Venice  was  almost  entirely  kept  open  by  dredging  by  manual  labour,  assisted 
by  the  moderate  rise  of  tide  at  particular  seasons.  In  the  Lagunes,  the  ac- 
cumulation of  alluvial  matter  was  immense.  A  canal  was  constructed  en- 
tirelv round  the  Lagunes,  with  locks  and  sluices,  to  admit  the  fresh  water 
when  clear,  by  which  means  a  power  for  scouring  was  obtained,  and  the 
channel  was  kept  open.    Civita  Vecchia  was  principally  indebted  to  its  posi- 


tion for  being  preserved  from  the  alluvial  deposit,  which  was  felt  so  severely 
all  along  the  coast. 

Mr  Thokold  was  struck  with  the  apparent  similarity  between  the  harbour 
of  Sandwich  and  that  of  ancient  Ostia,  both  of  which  had  failed  from  the  same 
causes;  whereas   Itamgate   was,  like  Civita  Vecchia,  an  instance   "fthe  ad- 
vantage of  a  proper  selection   of  a  site  for  a  harbour.     The   port  of  Duhlm 
might  he  also  instanced  as  another  example  of  comparative  failure  ;  whila 
that  at  Kingstown  was  altogether  as  successful,  as   he  believed  it  was  almost 
entirely  free  from   sand.     The   svstem   of  scouring  away  accumulations  of 
sand  and  silt  from  harbours,  by  means  of  large  reservoirs,  did  not  appear  to 
be  sufficiently  resorted  to.     Mr.  Thorold  was  of  opinion,  that  in  some  cases, 
great  advantage  would  result  from  the  application  of  the  steam  engine  and 
the  fla>h  wheel,  for  raising  water  into  tne  scouring  reservoirs.     In  the  fens 
of  Lincolnshire,  and  near  Yarmouth,  he  had  found  that  arrangement  of  ma- 
cninery  verv  economical  for  draining.     It  had  been  applied   in  the  river  cuV 
tine  of  the  Yarmouth  and  Norwich  railway,  after  it  had  been  partially  filled 
bv  a  storm.     The  cutting  was  about  half-a-mile  in    length,  100  feet  wide  at 
tl^e  top,  and  20  feet  in  width  at  the  bottom,  and  was  10  feet  in  depth.     It 
was  completely  drained  in  36  hours,  with  an  expenditure  of  oidy  o  tons  of 
coals.     A  reservoir  of  those  dimensions  would  be  found  a  great  assistance  tor 
scouring  a  harbour,  when  any  extra  accumulation  had  occurred. 


ANCIENT  DECORATIVE  ART. 

At  the  Archsological  Institute  was  read  the  following  interesting  paper 
on  the  varhus  Audent  Dicorulive  Arts  and  P.ocess  of  Working  m  Metals, 
such  a.  Chasing,  Embossing,  Niello,  Filagree,  Ifc.     By  Mr.   Hcusos  Tim- 

NER. 

The  paper  contained  rather  a  general  view  of  the  subject  than  details 
respecting  the  several  processes  in  metallurgy  anciently  used.  The  writer 
observed  that  in  the  m^ijority  of  instances  we  can  now  show  scarcely  more 
iban  the  names  wherel)y  numerous  artificial  processes  connected  with 
workin<r  in  metals  during  the  mediaeval  period  were  designated,  in  evidence 
of  their  having  been  practised.  The  variety,  however,  of  these  distinctive 
appellations  rendered  it  desirable  that  a  catalogue  of  the  descriptions 
w'hereb)  they  were  distinguished  in  commercial  traffic  should  be  formed, 
in  order  that  distinctive  names,  as  yet  unintelligible,  may  be  appropriated 
to  the  several  objects  of  curious  workmanship  exhibited  from  lime  to  time. 
To  the  British  antiquary  it  would  be  an  attainment  of  great  interest  it  his 
researches  enabled  him  to  identify  the  method  of  working  lo  gold  or  silrer 
lised    at  an   early   period  in  this  country,  and  known  by  reputation  la 


oiher  parts  of  Europe  as  the   work  of  England,  opus  An^licum.  and  a  va- 
riety of  it  familiarly  designated  as  the  work  of  Durham,  opus  Dunulmeiist. 
It  would  be  equally  desirable  to  be  enabled  to  classify   such    examples  of 
foreign  workmanship  as  may  be  found  iu  our  island  by  their  proper  desig- 
natio'ns  •  as  the   work  of  the   Saracens,  opus  Saraeeiiorum,-or  the   opus 
Gra:cum,-lhe  opus  Veneticum,  work  of  Venice,— the  work  of  lours,  opus 
Turonense,—or  of  Cyprus,  opus  Cyprense.     Any  attempt  towards  such  a 
classification  would  possess  more  than  a  merely   curious   autiquanaD   in- 
teivst  ■  since  it  could   not  fail  to  throw   important  light  on  the  history  of 
commerce  and  international  relations  in  early  times.     Moreover,  the  extent 
to  which  objects  of  personal  ornament  and  productions  of  a  costly  charac- 
ter were  used  in  a  country   afforded  valuable  collateral  evidence  of  the 
actual  state  of  society.     It  is  obvious  that  any  considerable   mtroductioa 
of  foreign  luxuries  during  the   infancy  of  commerce  must   have  b>-en  the 
result  of  some  influential  circumstances  by  which  ilie  taste  of  the  time  vvas 
fixed  or  modified  ;  and  therefore  the  prevalent  esteem   for  any    particular 
objects  of  foreign  production  may  be  taken  as  evidence  of  commercial  and 
friendly  relation  at  that  period.     The  elevation  of  an  ecclesiastic  of  Greek 
origin,  Theodoras,  to  the  see  of  Canterbury,  in  the  seventh  century,  must 
hav'e  tended  to   the   introduction  of  the  arts  and  choicer  productions  of 
Greece  or  Asia,  as  well  as  of  the  dogmas  or  ceremonial  peculiarities  of  the 
Eastern  Church  :  and  it  was  in  sacred  ornaments  that  the  most  costly  pro- 
cesses of  art  were  lavishly  displayed.     The  practice   of  performing  pil- 
erimacres  lo  Rome,  the  Holy  Sepulchre,  and  other  remote  placrs— where 
the  rich  produce  of  various  countries  was  displayed   to  view,  and  an  em- 
porium opened  for  the  supply   of  the  most  remote  regions  of  Christiaa 
Europe— doubtless  led  to  the  introduction   of  numerous  works  of  foreign 
artificers  into  this  country.     By  such  pilgrimages,  even  more  perhaps  than 
by  commercial  trallic,  were  the  productions  of  Italy,  Greece,  or  the   tast, 
imported  into  our  country  in  earlier  times.  ,    .     ,i, 

Mr  Turner  observed  that  we  have  scarcely  any  data  in  regard  to  the 
actual  practising  of  the  more  curious  processes  of  metallurgy,  either  by 
foreigners  or  natives,  in  England,  in  very  early  times.  It  may  be  reason- 
ably  surmised  that  the  most  precious  existing  example  of  go  dsraiths 
work— the  Alfred  Jewel,  preserved  at  Oxford-was  fabricated  in  this 
country  ;  though  some  antiquaries  consider  its  enamel  as  of  oriental  work, 
while  the  gold^ettiug,  richly  elaborated  in  filagree,  may  doubtless  be  Eng- 
lish However,  it  was  to  be  remembered  that,  whilst  the  art  was  chiefly 
subservient  to  ecclesiastical  purposes,  it  was  also  chiefly  practised  by  ec 
clesiastics  ;  and  that  throogh  their  communication  with  their  foreiga 
brethren,  the  knowledge  of  curious  artistic  processes  would  be  diflused 
throughout  their  order,  and  carefully  preserved.  Thus,  the  arrival  of  some 
Greek  acolyte  with  Archbishop  Theodorus  aflofds  a  reasonable  ground  for 
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ejplaining  the  introduction  of  arts  into  our  country  which  are  unfioubfedly 
of  oriental  character.  It  was  scarcely  needful  to  remind  the  archspologist 
that  ecclesiastics  of  the  highest  grade  did  not  account  themselves  de- 
meaned by  practising  the  crafts  in  which  they  had  attained  to  eminent 
skill  as  simple  brethren  of  the  convent.  St.  Dunstan  in  Ensland,  and  St. 
Eloi,  bishop  of  Noyou,  in  France,  who  lived  at  the  close  of  the  sixth  cen- 
tury, are  instances  of  prelates  celebrated  for  their  skUl  in  working  the  pre- 
cious metals. 

Mr.  Turner  next  adverted  to  the  undoubted  practice  in  Ireland,  from  a 
very  early  period,  of  the  various  arts  of  working  in  metals.  His  observa- 
tions applied  not  only  to  productions  in  gold  and  silver,  but  to  castings  in 
bronze  or  uiixi-d  nielals,  presenting  the  united  characteristics  of  very  early 
fabrication  with  peculiarities  of  most  skilful  workmanship;  and  he  al- 
luded to  the  superior  advantages  enjoyed  by  Irish  Hntic)uaries  for  the  pro- 
pe  ution  of  such  au  inquiry  in  the  existence  of  a  national  collection.  The 
n;  ture  and  extent  of  the  collection  formed  by  the  Kojal  Irish  Academy 
was  known  to  many  members  of  the  Institute,  by  the  series  of  faithful 
drawings  of  the  numerous  objects  preserved  in  their  museum,  which,  by 
favour  of  the  Council  and  the  kind  intervention  of  Dr.  Todd,  were  exhi- 
hited  at  ibe  last  year's  meeting  of  the  Institute  at  Winchester.  It  was 
observable  that  some  of  the  Irish  specimens  exhibited  a  remarkable  skill 
in  the  use  of  the  metallic  compound  technically  called  niello,  at  a  period 
long  antecedent  to  that  at  which  writers  have  usually  accounted  that  curi- 
ous art  to  have  been  practised.  That  art,  indeed,  is  of  far  earlier  date 
tlian  the  times  of  Kiniguerra  and  the  Florentine  orferres  of  the  fifteenth 
century,  as  is  shown  by  the  researches  of  Count  Cicognara,  who  has  given 
examples  of  it  earlier  than  the  eighth  century.  In  the  possession  of  the 
Society  of  Antiquaries  there  is  a  Stylus,  or  pointel,  for  writing  on  waxed 
tablets,  the  bead  of  which  is  beautifully  ornamented,  apparently  with 
nUllo.  This  little  work  is  of  early  Normau,  or  possibly  Saxon,  date. 
After  some  remarks  on  the  art  of  engraving  as  applied  to  the  enrichment 
of  sepulchral  memorial  familiarly  termed  "  Brasses," — which,  independ- 
ently of  their  value  as  family  memorials,  evidences  of  costume,  &c.,  pos- 
sess additional  interest  as  examples  of  design,  and  of  a  peculiar  kind  of 
artistic  method  in  the  working  of  metals,  viz.,  the  conibination  of  the  work 
of  the  burin  with  the  use  of  enamel,  and  of  a  coarse  assimilation  to  the 
process  of  the  use  of  niello, — Mr.  Turner  observed,  he  regretted  that  it  was 
at  present  impracticable  to  ofl'er  any  definitions  of  a  precise  nature  in  re- 
gard to  many  of  the  mediaeval  terms  to  which  he  had  occasion  to  advert. 
As  respected  the  distinctive  terra  opus  Aiigliciim,  by  which  the  works  of 
the  eaily  metallurgists  of  England  were  known  abroad,  he  ventured  to 
express  an  opinion  that  the  phrase  was  not  applied  to  denote  any  particu- 
lar process  of  art,  but  was  rather  used  to  describe  the  general  character 
and  design  of  the  objects  fabricated  in  the  precious  metals  in  this  country 
at  an  early  period.  And  it  might  possibly  have  reference  to  the  two  pecu- 
liar patterns  generally  worked  on  the  surface  of  such  objects, — which  may 
be  broadly  distinguished  as  the  ribbon  and  the  lacertine  or  dragon  pattern. 
The  opus  Dunolmense  he  was  inclined  to  consider  as  a  peculiar  decorative 
process  which  the  monks  of  Durham,  to  whose  skill  it  must  be  attributed, 
derived  from  their  predecessors  who  came  from  Lindisfarne  ;  and  the  cha- 
racteristics of  this  style  were  probably  analogous  to  those  of  the  early 
Irish  works  to  which  previous  reference  had  been  made.  The  want  of  any 
national  Museum  of  Mediajval  Art  in  this  country  was  a  serious  obstacle 
to  tlie  prosecution  of  researches  of  this  nature  ;  as  it  was  only  by  actual 
and  careful  comparison  of  examples  that  any  satisfactory  knowledge  of 
their  date  or  origin  could  be  obtained.  In  many  instances,  doubtless,  these 
terms  were  confounded  ;  as.  for  example,  works  of  oriental  character  may 
have  been  called  without  strict  regard  to  their  proper  designations.  But 
unquestionably  these  were  appellations  denoting  objects  of  perfectly  dis- 
tinct style,  in  their  true  signification:  and,  Mr.  Turner  remarked,  that  in 
formal  documents  some  attempt  seemed  to  be  made  to  distinguish  the  coun- 
try of  objects  of  price  with  precision.  Thus,  in  a  list  of  presents  (xeuia) 
given  to  Henry  the  Third  by  the  Master  of  the  Temple  beyond  Sea,  we 
find,  among  other  productions  of  oriental  skill — "two  Turkish  bows  with 
strings  of  leather,"  and  "two  iron  maces  of  Saracenic  work."  The  dis- 
crimination between  Turkish  and  Saracenic  work  is  curious  in  more  re- 
spects than  one  ;  and,  besides  its  indicating  a  knowledge  of  the  dill'erence 
between  the  races,  it  would  appear  to  mark  some  distinction  fully  recog- 
nised in  the  thirteenth  century  in  the  character  of  eastern  productions.  By 
the  writers  of  romance  these  terms  were  doubtless  used  in  a  more  vague 
or  general  sense;  as  in  the  "Tale  of  Gawayn,"  written  in  the  times  of 
Richard  the  Second,  in  which  the  battle-axe  of  the  Green  Knight  is 
minutely  described,  with  its  handle  strengthened  with  iron  wound  around 
if,— 

■ and  all  bigraven  with  grene  jo 

Grecous  werkes. 

At  the  same  lime,  the  frequent  allusion  to  Greece  as  the  source  whence 
Buch  decorations  were  derived,  is  fully  consistent  with  the  fact  that  the 
chief  source  of  a  great  variety  of  artistic  processes,  of  every  kind,  preva- 
lent during  the  Middle  Ages,  may  be  traced  to  Constantinople. 

In  illustration  of  the  goldsmiths'  work  of  the  ISth  and  )4lh  centuries, 
Mr.  Turner  read  numerous  extracts  from  the  unpublished  accounts  of  the 
native  artists  employed  by  Henry  the  Third  aud  Edward  the  First,  which 
showed  the  Tariety  and  elaborate  character  of  the  objects  executed  by 
them  in  the  precious  metals,  during  those  times.  In  the  course  of  some 
concluding,  and  necessarily  hasty,  remarks  on  early  iron  work,  Mr  Turner 
called  especial  attentioD  to  a  beautiful  cast,  exhibited  by  Mr,  Wilkment,  of 


the  wrought  iron  screen  which  formerly  enclosed  the  monument  of  Eleanor, 
consort  of  F^dward  the  F'irst,  in  Westminster  Abbey.  This  beautiful  spe- 
cimen of  the  iron  work  of  the  I4tb  century  was  removed  but  a  few  years 
since,  and  is  now  rusting  in  the  vaults  or  crypts  of  the  Abbey.  In  Mr. 
Willement's  opinion,  it  is  scarcely  inferior  in  beauty  to  the  celebrated 
work  at  Notre  Dame  :  and  Mr.  Turner  observed,  it  should  possess  great 
interest  in  the  eyes  of  F'nglish  archaeologists,  as  he  had  discovered  that  it 
was  the  undoubted  work  of  an  English  smith,  one  Adam  de  Leighton, 
of  Leighton  Buzzard,  in  Bedfordshire;  who  received  12/.  for  the  entire 
fabric — equal  to  ISO/,  of  the  present  currency.  It  is  to  be  hoped  that 
under  the  auspices  of  the  present  Dean  this  remarkable  specinien  of  the 
excellent  craft  of  a  provincial  smith  in  the  old  time  may  be  either  restored 
to  its  original  positiou,  or  preserved  from  further  possible  mutilation  or 
decay. 


DECORATION  OF  THEATRES. 

At  a  meeting  of  the  Df.coratite  Societt,  a  paper  "  On  the  Decoration 
of  Theatres,"  by  Mr  Dv(vtR,  was  read.  It  was  illustrated  by  sketches 
from  the  interiors  of  the  Metropolitan  Theatres. 

The  subject  was  introduced  by  observations  upon  the  influence  which 
dramatic  art  and  its  literature  have  had  for  good  purposes  when  judiciously 
conveyed.  The  just  appreciation  of  the  beautiful  in  scenic  etfecls,  now 
frequently  displayed  in  our  theatres,  was  adverted  to.  Mr.  Dwyer  con- 
sidered that  the  best  means  of  increasing  the  imporlanre  of  theatres,  and 
raising  them  in  the  public  estimation,  is  to  render  them  magnificently 
worthy,  in  every  way,  for  the  dissemination  of  moral  truths  and  refinements. 
He  noticed  the  construction  of  theatres ;  and  admitting  that  accommoda- 
tion for  the  greatest  number  in  the  least  possible  space,  with  subdivisions 
for  various  classes  of  visitors,  formed  an  important  requirement,  he  argued 
that  the  form  generally  adopted  (that  of  the  horse-shoe)  is  not  the  most 
suitable.  He  maintained  that  the  idea  of  making  the  audience  feel  as 
comfortably  seated  in  a  theatre  as  in  a  drawing  room  had  been  imperfectly 
contemplated  ;  and  that,  however  much  a  curved  side  might  with  propriety 
be  admired,  utility  should  have  the  first  attention,  so  as  not  to  restrict  the 
view  in  any  case  to  merely  a  portion  of  the  opposite  boxes.  1  he  circular  and 
semi-circular  forms  employed  by  the  ancients,  Mr.  Dwyer  said,  suggested  a 
useful  modification,  somewhat  approached  in  the  plan  of  Drury  Laue  Thea- 
tre, and  contrasting  favourably  with  the  straight-sided  horse-shoe  form  in 
Covent  Garden. 

An  ignorance  of  ncoustics  was  said  to  be  evident  in  the  construction  of 
our  theatres.     Mr.  Dwyer  referred   to  several  well-known  forms,  such  as 
tunnels,  archways,  and  long  curved  spaces  ;  as  also  to  the  stone-canopied 
seats  on  M'estminster  Bridge, — where  the  slightest  whisper  in  one  could  be 
heard   in  the  opposite, — as   so  suggestive  that  he  could   not  but  feel  the 
greatest  surprise  at  such   repeated   blunders.     The  proscenium  to  each  of 
the  Loudon  theatres  was  said  to  be  dift'erent  in  arrangement ;  no  two  being 
alike,  and  none  exhibiting  an  approach  to  any  principle  which  the  laws 
affecting  sound  would  dictate.     Some  censure  followed  on  the  prevailing 
use  of  massive  Greek  entaljiatures,  with  Corinthian  columns  in  unusual 
proportions  (at  Astley's  very  lofty,  at  the  Haymarket  very  short),  exhibit- 
ing a  disregard  of  harmony  in  form  and  proportion,  from  the  entire  absence 
of  a  medium  for  combining  the  gigantic  massiveness  in  the  one  with  the 
subdivisiou  of  parts  throughout  the  interior  of  the  house.     The  theatre  at 
Versailles  was  referred  to  as  an  instance  where  Corinthian  columns  being 
placed  on  the  stage,  Ionic  columns  support  the  superstructure  ;  and  which, 
together  with  some  other  arrangements,  render  this  theatre  particularly 
w  orthy  of  observation.     Nevertheless,  the  proscenium  there  is  imperfectly 
constructed  lor  the  distribution  of  sound.     Mr.  Dwyer  considered  the  up- 
per portion  of  the  proscenium  at  Covent  Garden  the  least  objectionable  of 
any  in  the  nietropolitiiu  theatres;  and  awarded  praise  to  the  picturesque 
aud   agreeable   manner  in    which   it   blends  with   the  interior,  and  also  as 
being  in  that  part  better  calculated   for  the  distribution  of  sound.     A  form 
of  construction  was  then  explained,  which,  it  was  said,  would  obviate  the 
necessity  for  extraordinary  exertions  on  the  part  of  the  performers  in  at- 
tempting to  produce  au  audible  and  satisfactory  eflect  throughout  the  house. 
Mr.  Dwyer  propounded  a  theory  which,  he  said,  comprehended  the  princi- 
ples embodied  in  two  familiar  instruments  of  sound; — viz.,  the  bell  aud  the 
violin.     He  said  he  would  construct  two  bold  hell-shaped  curves,  diverging 
over  not  less  than  eight  feet  on  the  stage  to  the  sides  of  the  theatre ;  each 
composed  of  two  thicknesses  of  wood  placed  about  six  inches  apart.     The 
front  one  should  be  perforated  ornamentally  ;  thus  serving  to  receive  and 
distribute  equally  within  itself  the  sounds  given  forth  near  to  it.     The  ele- 
vation should  assume  the  form  of  an  arch,  with  spandrels  also  perforated — 
thereby  distributing  with  distinct  resonance  the  words  or  music  to  all  parts 
of  the  house. — In  a  subsequent  part  of  the  paper  Mr.  Dwyer  offered  some 
remarks  upon  the  construction  of  ceilings  ;  which  we  report  now,  as  having 
more  immediate  connexion   with  the  acoustic  theory  last  described.     He 
proposed   the  use  of  a  spherical  or  a  spheroidal  roof,  supported  by  iron 
ribs,  which  might  be  ornamented  ;  the  spaces  between  each  rib  to  be  en- 
riched with  elaborate  perforations  (or  otherwise,  according  to  the  general 
style  of  the  house),  in  a  manner  similar  to  the  doorway  in  the  circle  at 
Astley's.     The  additional  height  thus  given  to  the  interior  would  enable 
the  chandelier  to  be  placed  above  the  line  of  sight  from  the  upper  part  of 
the  theatre  to  the  stage;  and  the  objections  that  might  be  made  to  this 
position  of  the  chandelier  were  met  by  the  fact  that  a  concave  surface  re- 
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fleets  much  more  than  a  flat  one.  Another  important  advantage  arising 
fro,,,  this  form  of  ceilnu  was  the  facility  afforded  for  a  powerful  system 
Tlie    paioting-rooin   wuuld  be  raised  some  nine  leet 


of  ventilation.     The    painting-room   wuuiu  oe  raiseu  some  ■.,..<.  .c-<r.  ,  aiid 
the  absence  of  the  rolls  of  canvas,  scenei-y,  and  o'her   properties,  from  the 


I  to  the  reverberation  of  sounds — 


top  of  the  ceiling,  would  add  considerably  .,„„„, 

besides  coalributing  greatly  to  the  comfort  a,.d  health  of  the  artists  en- 
ploved  In  the  theatre.  Mr.  Dwyer  elucidated  his  ideas  by  sketches  AU- 
vertine  to  the  general  principles  of  construction  exhibited  in  the  theatres  ot 
the  metropolis,  Mr.  Dwyer  considered  that  the  Surrey  Theatre  embraces 
more  than  any  other  the  best  arrangements  for  seeing  and  hearing  ;  the 
proscenium  being  formed  on  a  bold  level,  judiciously  diminishing  the  width 
of  the  stage. 

The  disregard  of  unity  in  the  construction  of  theatres  generally  was 
pointed  out;  and,  among  other  instances  the  St.  James's  was  named— 
where  li"ht  flowing  ornaments,  in  the  French  siyle,  are  in  juxla  position 
with  a  massive  Classic  style  ;  and  the  ceiling  of  ihe  Princess's  was  deemed 
an  instance  of  discordant  arrangement.  Tlie  application  of  various  deco- 
rative materials,  such  as  distemperpain'ings,  paper-hangings,  composition, 
papier  rnach^,  to  the  fittings,  &c.,  received  attention  :  and  it  was  asserted 
that  the  Princess's  was  conspicuous  for  elaborate  richness  and  diversity  of 
ornament,— but  that  it  was  questionable  whether  the  Herculean  expression 
therein,  rather  than  the  grace  and  delicacy  of  Apollo,  may  be  deemed  ap- 
propriate. Mr.  Dwyer  said,  that  as  a  specimen  of  decorauoa  it  merited 
warm  praise;  owing  to  the  characteristic  vigour  throughout  every  part 
(up  to  the  ceiling),  as  well  as  for  a  suitable  strength  and  richness  of  colour. 
The  usual  enrichment  on  the  fronts  of  boxes  was  commented  on  ;  and  the 
use  of  bas  relief,  or  raised  ornament,  recommended  in  preference  to  the 
most  elaborate  surface-painting  on  panels,— as  exhibited  at  the  Italian 
Opera  Housi,  where  the  effect  partakes  of  the  weakness  peculiar  to  pap«r- 
hangings  and  similar  media.  The  second  tier  in  the  Princess's  was  alluded 
to  as  a  good  specimen  of  this  manner  ;  being  decided  in  character,  with  the 
details  effective  but  subordinate,  and  the  terminal  figures  between  the  com- 
partments skilfully  devised.  The  velvet  valances  to  the  boxes  m  this  thea- 
tre were  commended;  but  the  practice  of  having  them,  as  m  s-^^eral  thea- 
tres to  extend  only  above  the  private  boxes  was  deprecated.  When  it  is 
not  wished  to  have  ornament  in  relief  upon  the  fronts  of  the  boxes,  valances 
of  this  kind  suspended  from  the  cushion  were  suggested  as  imparting  a  pe- 
culiar and  good  effect.  Ornamental  iron  work,  is  was  said,  may  be  intro- 
duced with  great  diversity  of  design,  for  balconies,  open  fronts  to  the 
boxes  fret-work  and  ornaments  in  relief  for  various  parts  ot  a  theatre. 
Some'remarks  were  added  on  the  usual  method  of  supporting  the  boxes  by 
series  of  columns  ;  and  others  condemnatory  of  the  manner  in  which  the 
tiers  of  stage  boxes  are  generally  placed  betioeen  large  Corinthian  columns. 
Sculpture  was  mentioned  as  offering  an  important  adjunct  in  producing  a 
higher  class  of  decorations,— and  encaustic  painting  as  facilitating  cleanli- 
ness and  durability. 

At  the  following  meeting  some  observation*  on  the  paper  were  made  by 
PIr.  Cooper;  in  which,  referring  to  the  remarks  on  a  plan  of  a  theatre,  he 
sug'^ested  that  another  form  ottered  considerable,  and  probably  greater,  ad- 
vanfa^es.     This  he  described   as  the  oval;  which  he  would  have  divided 
by  its'lonoer  diameter,  one  half  apportioned  to  the  audience,  and  the  other 
to  the  stage,  &c.     He  alluded   to  several  continental  theatres,  approaching 
lo  this  form    in  construction— the  Circus    Franconi,   Napoleon's  grand  am- 
phitheatre at  Milan,  the  Roman  Circus  at  Verona,  and  the  Colosseum.  As 
painted  or  shifting  scenery  was  not   employed  with  the  (Jreek  Drama,  the 
proscenium  was  richly  decorated  with  ranges   of  marble  columns,  statues, 
gilding,  and  bronze.     The  advantages  of  the  semi-circular  and  semi  ellipti- 
cal over  those  of  the  horse-shoe  form  were  enlarged  upon ;  and  the  Olympic 
Theatre  at  Vicenza,  built  by  Palladio,  was  said  to  exhibit  them  in  a  per- 
fect manner.     This  theatre  may  be  considered  the  chej-d' auvre  of  Palla- 
dio ;  and  was  erected,  by  order  of  the  Olympic  Academy  of  Vicenza— 
whose  members  directed    him  to  build   it   in  accordance  with  the  ancient 
plan,  that  Ihey  might  afford  their  compatriots  an  idea  of  the  magnificence 
uf  ancient  theatrical   exhibitions.     Various  plans,  as   well   as  the  prosce- 
uium,  which  is  a  remarkably  elaborate  architectural  composition,  were  ex- 
hibited in  an  old  work  upon  the  public  and    palatial  buildings  of  Vicenza. 
Mr.  Cooper  then  noticed  the  remarks  by  Mr.  Dwyer  on  decorations  :  seve- 
ral of  whicli  met  with  his  concurrence— and   others  he  extended   by  addi- 
tional descriptions  and  suggestions  ;  referring  espeidally  to  Ihe  decoi'alions 
of  the  TIndtre  Comfdie  at  Paris,  as  of  a  chaste  and  appropriate  kind.   1  he 
details  were  said  lo  be  very  light,  and  in  the  Iteuaissance  style.— The  dis- 
cussion was  supported  by  Messrs.  Parris,  Seddon,  Crabb  and  others  :  and 
the  following  nbservations  are   selected   from  othei's  of  interest.     A  sphe- 
roidal form  of  ceding,  it  was  admitted,  oll'ered  several  advantages;  iu- 
llueiicing  ventilation   and   lighting,  as   well  as  contributing  much  towards 
a  picturestjue  and   pleasing  effect.- The  decorations  of  the  ceiling  in  the 
Italian  t)pera    House,  it  was  observed,  had  been  copied  from  one  in  the 
Ducal  Palace  at  Mantua  (a  coloured  plate  was  exhibited  froiu  Gruuer's 
work),  but  they   had   not   been   successfully  adapted.     It  was  considered 
questionable  if  the  example  was  suitable  for  such  an  extensive  surface;  if, 
admitting  the  propriety  of  selection,  the  figures  hold  their  just  proportions. 
The  great  distance  at  which  they  are  required  to  be  seen  had  not  been  suf- 
ficiently regarded  in  the  colouring  ;  and  the  peculi.ir  liaz--  to  the  atmosphere 
in  a  large  theatre,  as  well  as   some   other  general   principles  in  colouring, 
demanded  a  different  treatment.     The   use   of  brigiit  colours,  such  as  Ver- 
million, it  was  remarked,  ought  to  be  restricted  to  a  very  limited  apjilica- 
tiou.— Mr.  Parris  supported  this  opinion  by  references  to  works  by  lUl- 


faelle  and  Rembrandt;  and  recommended  Indian  red  and  Venetian  red, 
when  supported  by  a  bold  mass  of  shadow,  as  producing  a  more  powerful 
effect.  He  also  objected  to  the  prevalent  use  of  bri.^.ht  colours  for  interiof 
decorations— from  their  harsh  and,  owing  to  the  general  absence  of  green, 
fatfuins  impression.  It  was  remarked  that  the  decoraiions  of  the  Italian 
Opera  House  appear  most  satisfactory  when  the  seats  are  vacant ;  an/1 
consequently,  that  the  design  does  not  embrace  some  essential  principles. 
The  box  tiers  on  the  rising  of  the  curtain  were  compared  lo  bauds  of  whita 
ribbon  fi  'ured  with  certain  dark  spots,  oddly  associating  witu  the  rich 
scenery  and  dresses  on  the  stage.  Encaustic  painting  was  alluded  to  ; 
and  its  durability  and  effect  were  said  to  have  been  proved  equal  to  fresco 
when  subject  to  the  influence  of  gas  and  vitiated  atmospheres.  Coloured 
decorations  when  composed  of  sprawling  cnpids  or  allegories  were  slight- 
ingly mentioned.  Some  suggestions  were  made  stating  that  rich  fabrics, 
coloured  as  Persian  carpets,  cloth  of  gold,  &c.,  when  thrown  over  the  fronts 
of  the  boxes,  would  conduce  to  a  rich  and  gay  appearance  quite  distinct 
from  any  obtainable  by  painting.— The  Oije'ra  Comiiiue  at  I'ans  was  de- 
scribed by  way  of  contrast  to  the  d-coraiions  of  our  Opera  House.  A 
satisfactory,  quiet,  yet  rich  effect,  it  was  said,  is  there  displayed,  together 
with  some  important  matters  in  construction.  The  ornaments  are  com- 
posed of  stamped  brass.— A  description  was  given  of  Covent  Garden 
Theatre  as  it  was  when  first  opened.  It  was  designed  by  Smirke,  ami 
painted  under  his  directions.  The  drop-scene  was  painted  by  H  illiani 
Dixon  in  subdued  colours;  with  sienna  colamns  and  statuary,  with  broaa 
masses  of  shadow,  conducing  to  a  forcible  impre.sion  by  powerfully  en- 
hancing the  effect  of  colours  in  scenery  and  dresses  on  the  stage.  1  he  re- 
pose conveyed  on  the  fall  of  the  curiam  was  said  to  have  been  agreeable, 
although  splendour  was  not  aimed  at. 


SOCIETY  OF  ARTS,  LONDON. 
Dec.  IG.— Dr.  Roget,  Sec.  R.S.,  V.P.,  la  the  Chair. 
The  Secretary  read  an  address  from  the  Council,  which  yave  a  retrospect 
of  the  proceedings  of  tlie  past  year,  and  the  proposals  of  the   Council  for 
the  future.     It  stated  that  formerly  the   Society,  as   is  well   known,  stood 
alone  as  the  great  active  scieutific,  mechanical,  and  artistic  society  of  Lou- 
don, the  Royal  Society    being   the  only  other  in  any   analogous   posilioa. 
That  now,  however,  that  great  field  is  happily   full  of  co-operating  Socie- 
ties, each  labouring  on  some  one  suljjecl  formerly  a  mere  dependant  on  its 
vast  territory.     That  this  removal   from  the  parent  Society   ot    so   many 
branches,  has  necessarily  stripped  it  of  many  of  its  bright  ornaments  ;  bui 
it  appears  to  the  Council,  that   far  from   being   regarded  as   an   evil,  this 
multiplication  of  useful  Societies  is  a  subject  for  congralulation,  and  should 
be  regarded  as  oue  strong  proof  of  its  past  usefulness. 

The  Council  consider  that  the  field  on  which  the  Society  might  with  best 
efft-ct  concentrate  its  future  labours,  as  well  as  that  which   mo£t  properly 
belongs  to  it,  is  a  deparlment  of  the  Fine  Arts  hitherto   much   neglected  in 
this  country,  and  which  has  been  strongly  approved  of  by  H.R.H.  Prince 
Albert,  President  of  this  Society,— namely,  that  of  promoting   high  art  tn 
connection  with  the  uiecliauical,  for  which  our  manufacturers  are  so  justfy 
celebrated.  .  ...  .    , 

The  Address  then  proceeded  to  state  the  various  alterations  and  Im- 
provements which  had  been  effected  on  the  Society's  premises  during  the 
recess,  and  concluded  with  a  list  of  the  various  pecuniary  and  honorary 
rewards  about  to  be  offered  for  competition  during  the  current  session. 

The  first  paper  read  was  "  O/i  the  princijjies  emijloyed  in  the  recent  Deco- 
rations of  the  Societifs  Great  Room."     i5j  D.  K.  Hav,  Esq. 

The  paper  commenced  by  stating  that  the  decorator  wiio  has  been  In- 
trusted with  the  embellishment  of  the  hall  of  a  Society  which  has  for  its  ob- 
ject the  advancement  of  the  ornamental  and  useful  aris,  naturally  felt  much 
anxiety  as  to  the  result  of  his  labours  ;  and  this  anxiety  was  increased  by  the 
reflection,  that  his  work  must  necessarily  be  of  a  nature  calculated  to  accom- 
pany one  of  the  greatest  efforts  in  high  art  of  whicli  this  country  can  boast. 
His  first  object,  therefore,  has  been  to  adopt  such  a  style  of  decoration  as 
should  not  only  embellish  the  hall,  but  at  the  same  time  give  additional 
effect  to  those  great  works  of  art  which  it  contains,  connecting  the  whole  In 
one  general  harmony  of  torm  and  colour.  •  .     ,    i 

This  has  been  effected  by  surrounding  the  pictures,  by  Barry,  with  cloth 
of  a  deep  purple  hue,  which  colour  is  the  most  eff'ectual  in  giving  clearness 
to  works  of  high  art.  The  spaces  of  wall  which  surround  the  pictures  thus 
have  the  effect  of  being  in  shade,  while  the  pictures  themselves  wiU  appear 
in  full  light. 

Having  in  some  measure  separated  the  pictures  from  the  ceiling,  the  next 
consideration  of  the  decorator  was  the  general  effect  of  the  hall  itself.  It  is 
requisite  that  all  apartments,  in  whicli  great  works  of  art  are  exhibited, 
sliould  possess  a  certain  degree  of  grandeur.  I'his  is  sometimes  imparted  by 
architectural  decoration  alone;  but  in  the  Society's  hall  scarcely  anything 
uf  the  kind  exists.  The  wall  terminates  by  a  narrow  and  lightly  enriched 
cornice,  surmounted  by  a  plain  cove  of  8  ft.  4  in.  wide— this  cove  is  termi. 
iiated  by  a  narrow  border  of  stucco  work,  between  which  and  the  aperture 
for  the  cupola  light  there  is  a  flat  space  also  quite  plain.  Ti.e  aperture  to- 
wards the  cup  ila  light  is  thrown  into  eight  panels  by  a  plain  narrow  mould- 
ing, and  this  completes  the  architectural  decoration. 
It,  therefore,  appeared  to  the  decorator  that  whatever  grandeur  was  to  be 
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imparted  to  the  hall  must  depend  upon  the  embellishment  of  the  plain  sur- 
faces, and  that  the  architectural  decorations  could  only  be  made  to  appear  as 
bands  dividing  those  surfaces.  It  became,  however,  requisite  to  unite  in 
some  measure  the  cornice  with  the  walls,  and  this  has  been  etTected  by 
painting  it  of  an  Etruscan  brown,  or  deep  ter7-a  cotta.  hue,  which  hue  forms 
a  natural  harmony  with  the  colour  of  the  cloth  upon  the  walls.  The  plain 
surface  of  the  cove  which  surmounts  the  cornice,  afforded  the  decorator  the 
first  field  upon  which  he  could  exhibit  a  style  of  decoration,  and  this  he  has 
confined  to  a  simple  combination  of  geometric  with  chromatic  harmony  ;  and 
that  it  might  have  a  ratioHale,  he  lias  made  this  combination  to  represent 
mosaic  work  composed  of  ijiallo  aniico,  rosso  antico,  lapis  lazuli,  and  inlaid 
gold.  This  selection  of  material  has  a  double  advantage,  for  while  it  gives 
meaning  it  also  affords  an  opportunity  of  using  what  artists  term  brolien 
colours,  the  giallo  antico  being  yellow  intermixed  with  tints  of  purple,  the 
rosso  antico  being  a  low  tone  of  red,  broken  up  by  tints  of  grey  and  white, 
and  the  lapis  lazuli  being  intense  blue,  likewise  broken  with  tints  of  gold 
colour  and  grey  ;  thus  preventing  the  crude  effect  of  plain  patches  of  colour, 
and  giving  the  qualities  of  unity  and  continuity  amongst  tlie  parts.  The 
band  of  stucco  work  which  divides  this  cove  from  the  flat  part  of  the  ceiling 
is  painted  pure  white,  to  represent  statuary  marble,  as  are  also  the  mouldings 
round  and  upon  the  aperture  that  leads  to  the  cupola  light.  This  was 
adopted  in  preference  to  the  terra  cotta  colour  of  the  cornice,  as  being 
equally  appropriate  and  more  light  in  effect.  The  flat  part  of  the  ceiling  is 
also  enriched  by  a  mosaic  work  of  a  similar  chromatic  harmony  of  the  same 
marbles,  but  of  a  different  harmony  of  form  from  tliat  of  the  cove,  and  with- 
out gold.  The  panels  in  the  space  leading  to  the  cupola  are  similarly  en- 
riched by  a  mosaic  work,  composed  of  lapis  lazuli  and  siena  combined  with 
inlaid  gold. 

The  figures  forming  the  design  in  the  cove  are  produced  by  the  combina- 
tion of  elliptic  bauds  round  central  points,  so  that  they  are  all  perfectly  curvi- 
linear, and  formed  by  arcs  of  the  same  ellipse,  the  size  of  which  was  propor- 
tional to  that  of  the  principal  figures  in  the  pictures.  As  a  contrast  to  this 
arrangement  of  curvilinear  forms  in  the  cove,  the  decorator  has  introduced 
a  rectilinear  desigu  upon  the  flat  part  of  the  ceiling  which  divides  the  cove 
from  the  cupola.  This  design  arises  out  of  a  combination  of  equilateral 
triangles  producing  hexagonal  and  rhomboid  figures,  into  the  former  of  which 
the  national  emblems — the  rose,  the  thistle,  and  the  shamrock — are  intro- 
duced as  if  inlaid  in  rosso  antico  marble.  In  the  panels  above  this,  and 
forming  the  sides  and  spandrils  of  the  space  below  the  cupola-light,  the 
design  is  produced  by  the  combination  of  an  equilateral  triangle  and  a  circle  ; 
thus  uniting  the  curve  with  the  straight  line,  as  an  appropriate  winding  up 
of  the  linear  harmony. 

In  the  centre  of  each  of  the  four  side  panels,  a  shield  has  been  inserted. 
The  one  over  the  chair  is  blazoned  with  the  royal  arms.  The  shield  oppo- 
site to  the  chair  is  blazoned  with  the  family  arms  of  H.R.H.  the  President  of 
the  Society.  The  shield  on  the  right  of  the  chair,  is  emblazoned  with  the 
arms  of  Barry  the  painter,  and  that  on  the  left,  with  the  badge  of  the  So- 
ciety, 

The  second  paper  read  was  "  On  the  first  principles  of  Symmetrical 
Beauty,  and  their  application  in  certain  branches  of  the  Art  of  Design," 
By  D.  R.  Hay,  Esq. 

This  paper  commenced  by  stating  that  the  first  principles  of  symmetrical 
beauty  originate  in  the  power  of  numbers,  and  that  a  means  of  applying 
the  principle  of  numbers  in  the  formation  of  plane  figures  is  afforded  by 
the  division  of  the  circumference  of  the  circle  into  360  degrees,  whicb 
degrees  are  again  divisible  and  subdivisible  by  60  into  minutes,  seconds, 
&c.  Thus,  the  abstract  principle  of  harmony  and  proportion  in  the  relations 
of  certain  numbers  to  each  otber,  becomes  apparent  and  visible  in  their 
application  to  the  structure  of  geometrical  figures  by  means  of  the  division 
of  the  circle.  Il  then  proceeds  to  show,  that  to  apply  these  degrees  to 
rectilinear  plane  figures,  each  figure  must  be  reduced  to  its  primary  ele- 
ment ;  that  the  triangle,  which  is  hnlf  of  the  square,  is  the  first  and  most 
simple  of  its  class,  and  is  the  representative  of  the  No.  2  ;  that  the  scalene 
triangle,  which  is  half  of  the  equilateral  triangle,  is  in  like  manner  the 
representative  of  No.  i ;  that  the  next  scalene  triangle  which  arises  natu- 
rally in  tbe  series  is  that  which  is  half  of  one  of  the  five  isosceles  triangle 
which  form  the  pentagon,  and  is  the  representative  of  No.  5. 

We  have,  therefore,  in  the  square,  the  equilateral  triangle  and  the  penta- 
gon, the  primary  elements  of  all  symmetrical  beauty,  as  represented  by 
plane  figures,  and  evolving  the  operation  of  the  harmonic  numbers  of  2,  3, 
and  o.  Out  of  the  primary  rectilinear  figures  already  referred  to,  arises  a 
second  class,  as, "when  an  equilateral  triange  is  divided  into  two  scalene 
triangles  by  a  line  drawn  through  one  of  its  angles  and  bisecting  the  oppo- 
site side,  these  scalene  triangles,  if  reunited  by  their  hypothenuses  instead 
of  thuir  longest  sides,  will  form  an  oblong  rciclangle — every  rectilinear 
figure  having  its  corresponding  curvilinear  figure. 

The  paper  concluded  by  showing  the  operation  of  the  principles  of  har- 
monic ratio  in  the  formation  of  the  mouldings  of  Grecian  architecture, 
ornamental  vases,  household  utensiis,  &c. 


pocket,  when  folded,  at  any  part  of  the  game,  without  deranging  the  posi- 
tion of  the  men  on  the  board,  so  that  when  it  is  reopened  they  will  be  found 
in  the  same  place  as  before,  and  the  game  or  problem  can  be  resumed 
where  it  had  been  left  off. 

The  second  communication  read  was  "  On  the  effects  of  Heavy  Dis- 
charges of  Atmospheric  Electricity,  as  exemplified  in  the  Storms  of  lSi6 
(including  an  Account  of  the  Destruction  of  St.  George's  Churcit,  at  Leices- 
ter, on  the  1st  of  August) ;  tcith  Remarks  on  the  Use  and  Application  of 
Lightning  Conductors."  By  E.  Highton,  Esq.,  C.E.,  I'elegraphic  Engi- 
neer to  the  North  Western  Kailway.  Fragments  of  the  roof  of  St.  George's 
Church,  and  tbe  apparatus  used  for  getting  rid  of  the  injunous  effects  of 
lightning  on  electric  telegraphs  were  exhibited  in  illustration  of  the  stbject. 
The  author  commenced  by  stating  that  the  frequent  occurrence  of  thander 
storms  during  the  past  summer  had  afforded  almost  unequalled  opportuni- 
ties of  investigating  the  efl'ects  of  atmospheric  electricity  in  the  concen'.rated 
form  of  lightning.  He  then  proceeded  to  give  a  description  of  the  tStects 
produced  on  St.  George's  Church,  Leicester,  by  a  discharge  of  ligh:ning. 
The  church,  which  was  a  new  and  handsome  building,  was  entirely  de- 
stroyed by  the  effects  of  the  thunderstorm  of  ihc  1st  of  August ;  the  steeple 
having  been  burst  asunder,  purls  of  it  were  blown  to  a  distance  of  30  feet 
in  every  direction,  while  the  vane  rod  and  top  part  of  the  spire  fell  perpen- 
dicularly down,  carrying  with  it  every  floor  in  the  tower,  the  bells,  and  the 
works  of  the  clock.  The  falling  mass  was  not  arrested  until  it  arrived  on 
the  ground,  under  which  was  a  strong  brick  arch,  and  this  also  was  broken 
by  the  blow.  The  gutters  and  ridge  covering  were  torn  up,  and  the  pipes 
used  to  convey  the  water  from  the  roof  were  blown  to  pieces.  Tlie  author 
next  proceeded  to  compare  the  power  developed  in  the  discharge  of  the 
lightning  which  destroyed  St.  George's  Church  with  some  known  mecha- 
nical force.  He  stated  that  100  tons  of  stone  were  blown  down  a  distance 
of  30  feet  in  tliree  seconds,  and  consequently  a  12.220  horse-power  engine 
would  have  been  required  to  resist  the  effects  of  this  single  flash.  In  the 
course  of  the  paper  the  author  exhibited  the  efl'ects  of  a  new  battery,  con- 
structed by  himself,  and  which  was  less  than  the  ^„  of  a  cubic  inch  in 
size.  This  battery,  he  had  found,  would  for  a  mouth  together  ring  a  tele- 
graphic bell  10  miles  oft'.  He  also  exliibited  a  second  battery,  which, 
although  so  small  that  it  would  pass  through  the  eye  of  a  needle,  is  of 
power  suflicieut  to  work  a  telegraph.  Having  detailed  the  course  of  se- 
veral discharges  of  atmospheric  electricity,  he  then  proceeded  to  show  the 
efl'ects  produced  on  the  eleciric  telegraphs,  and  the  means  which  have 
since  been  adopted  to  prevent  injury  to  them  in  future. 

M.  Highton  further  stated  that  since  the  occurrence  of  the  above  storms 
he  had  examineil  the  cathedral  of  St.  Paul's,  in  London,  to  ascertain  how 
far  this  noble  pile  of  building  is  protected  from  the  effects  of  lightning. 
He  found  that  the  two  smali  turrets  have  lightning  conductors  erected,  but 
the  central  dome  has  none.  He  found,  however,  that  the  position  of  the 
spouts  and  other  metallic  connections  is  such,  that  he  considers  if  the  same 
are  preserved  as  they  now  are,  the  building  will,  for  years  to  come,  be  free 
from  damage  by  lightning;  but  should  they  be  removed  at  any  time,  and 
glass  or  porcelain  be  employed  in  their  stead,  then  the  main  part  of  that 
noble  building  would  be  in  constant  danger  from  every  storm  that  passes 
over  the  city. 

He  then  concluded  by  urging  the  importance  of  a  correct  and  systematic 
principle  being  acted  on  in  the  new  Houses  of  Parliament,  with  a  view  to 
securing  them  from  the  disastrous  effects  of  lightning. 


Dec.  23.— W.  H.  Bodkin,  Esq  ,  M.P.,  V.P.,  in  the  Chair. 

The  first  communication  read  was  by  Dr.  Roget,  Sec.  R.S.,  "  On  his 
Economical  Chess-Board,"  the  object  of  which  is  to  give  the  chessplayers 
a  board  of  sufficiently  small  dimensions  to  admit  of  being  pat  into  the 


KOYAL  SCOTTISH  SOCIETY  OF  ARTS. 

Nov.  23,  1S46.— DA\^D  Maclagan,  M.D.,  F.R.S.E.,  President, 
in  the  Chair. 

The  following  communications  were  made  : — 

1.  On  producing  White,  or  Neutral  Light,  hy  means  of  ordinary  artificial 
light.     By  George  Tait,  Esq.,  Advocatie,  "Mce-President. 

The  white  light,  or  artificial  day-light,  was  exhibited,  in  contrast  with 
ordinary  artificial  light,  upon  toe  primary  and  the  .secondary  colours,  and 
upon  a  coloured  sketch. 

In  this  communication  Mr.  Tait  shows,  'that,  while  the  white  light  of  the 
sun  is  composed  of  rays  pioriucing  orange  and  of  those  producing  blue,  in 
equal  parts,  in  ordinary  artificial  light  the  rays  producing  orange  exceed  by 
many  times  those  producing  blue ;  the  consequence  of  wiiieh  is,  that  the 
latter  lignt  resolves  into  an  orange  light  a  little  rao'iiSed  by  blue,  which 
affects  very  much  the  appearance  of  the  oJours  of  objects  exposed  to  it.  In 
order  to  produce  white  light,  he  incloses  the  ordinary  light  in  a  lantern,  or 
otherwise,  and  transmits  it  through  coloured  glass,  or  painted  glass,  of  the 
proper  depth  of  blue,  so  as  to  absorb  the  excess  of  orange;  by  which  means 
it  is  produced  at  five  or  six  times  the  expense  of  the «ame  quantity  of  the 
ordinary  light  employed,  whicli,  by  using  a  gas  argand  lamp,  is  about  a  half 
of  the  expense  of  ordinary  light  from  tallow  candles.  He  ascertains  the 
proper  tint  for  the  glass  ijy  colouring  it  so  that  white  paper  receiving  the 
light  transmitted  through  it  may  be  in  unison  with  similar  paper  receiving 
the  white  light  of  the  sun.  He  exhibited  in  a  simple  and  striking  manner 
the  great  contrast  of  the  effect  of  ordinary  light  and  of  that  of  white  light, 
or  artificial  day-light,  thus  produced  by  him  (by  means  of  glass  which  he 
had  painted  with  "  French  blue")  upon  white,  the  primary  and  the  secondary 
colours,  and  also  upon  coloured  landscape  sketches. 
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2.  Description  of  a  Patent  Safety-Rein.  By  Mr.  Alexander  Miller, 
saddler,  Edinburgh. — liv  this  rein,  which  has  heen  a  considerable  time  in 
use,  anil  severely  tested,  Mr.  Miller  states  that  all  possibility  of  a  horse  run- 
ning off  is  effectually  prevented.  Its  effect  when  drawn  is  to  compress  the 
horse's  windpipe,  and  thus  render  him  powerless.  K  vicious  horse  once  or 
twice  checked  by  this  rein  is  completely  under  command  and  learns  obedi- 
ence. 

3.  Description  of  a  very  cheap  and  convenient  Coil- Electrical  Machine. 
By  Mr.  Alf,x.\ndf.r  Brow.n.  Communicated  by  George  Wilson,  M.D. 
Dr.  Wilson,  in  bringing  forward  this  machine,  did  so  not  as  claiming  a  dif- 
ferent arrangement  from  the  coil-electrical  machines  already  in  use,  but  he 
considered  Mr.  Brown  had  great  merit  in  making  his  machine  not  only  con- 
Tenient  in  size  and  handsome  in  appearance,  but  very  moderate  in  price.  It 
can  be  sold  at  \l.  !.'>«.,  and  is  luted  for  all  medical  purposes.  The  shock 
can  be  graduated  from  the  slightest  to  the  strongest,  by  withdrawing  and 
again  gradually  introducing  the  bundle  of  wire  into  the  centre  of  the  coil. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
Dec.  14. — S.  Angell,  V.P.,  in  the  Chair. 

M.  LesiieUR,  of  Paris,  was  elected  an  honorary  member. 

Drawings  were  exhibited  to  illustrate  the  description  of  the  mode 
adopted  by  Mr.  J.  B.  (Jabiunkk  to  warm  the  Synagogue  of  the  .Spanish 
and  Portuguese  Jews,  in  Bevis  Marks;  that  object  having  been  success- 
fully attained  by  the  admission  of  warm  air  from  a  chamber  beneath  the 
building. 

Mr.  D.  MucATTA  read  a  paper  descriptive  of  a  distillery  and  its  appur- 
tenances rtcenlly  erected  from  his  designs  in  London  ;  with  some  obser- 
vations on  the  principles  of  distillation,  heating  furnaces,  and  general  ven- 
tilation. 

Mr  K.  J.  Anson  described  a  modification  of  the  "  Polmaise"  system  of 
■warming,  applied  to  a  vinery  near  London.  A  discussion  arose  on  the  ill 
effects  of  the  system  if  applied  to  general  purposes,  in  consequence  of  the 
Titiated  air  being  reheated. 

Remarks  were  made  on  the  consumption  of  smoke,  and  also  on  the 
necessity  of  providing  means  of  ventilation  wherever  warm  air  is  intro- 
duced. 


RAFFAELLE. 

The  following  is  the  Brere  of  Pope  Leo  X.,  by  which  he  conceded  to 
Raffaelle  the  license  to  purchase  all  stone  and  marbles  required  for  the 
construcliou  of  St.  Peter's,  and  to  prevent  the  destruction  of  ancient  nio- 
Duments  and  inscriptions  by  the  masons  aud  builders  of  Rome.* 

"to    RAFFAELLl;    URIilNATE. 

"As  it  is  most  necessary  for  the  construction  of  the  Roman  temple  of 
the  Prince  of  Apostles,  that  stoue  aud  marble,  of  which  we  ought  to  have 
an  abundant  supply,  should  be  rather  procured  at  liome,  than  be  conveyed 
from  abroad  ;  aud  as  it  has  been  ascertained,  that  the  ruins  of  Rome  con- 
tain a  great  quantity  of  these  materials,  aud  that  all  persons  who,  either  in 
Rome  or  even  in  the  neighbourhood,  intend  to  build,  do  appropriate  the 
same  to  their  own  use ;  1  make  you,  whom  I  use  as  the  master  of  this  said 
temple,  the  overseer  of  all  the  marbles  and  stones  which,  henceforth,  may 
come  to  light  at  Rome,  or  at  a  distance  of  ten  thousand  paces  therefrom — 
for  tiiis  r--ason,  that  you  shall  purchase  for  ine  those  which  may  be  proper 
for  the  edilication  of  this  temple.  Therefore,  I  command  all  people,  middle, 
highest,  lowest,  that  wherever  they  shall,  hereafter,  dig  out  marbles  or 
other  stones,  of  any  kiud.  within  the  space  assigned  by  me,  that  they  shall 
acquaint  you,  the  oversifr,  forthwith,  of  the  nature  or  kind  of  every  thing 
so  discovered  or  excavated.  And  also,  tliat  whoever  shall  not  do  so  within 
three  days  from  the  time  of  such  discovery,  he  be  fined  from  lOll  to  300 
gold  coins,  as  shall  appear  to  you  fit.  And,  moreover,  as  1  have  been  in- 
formed, that  much  of  ancient  marble  and  stone,  engraven  with  inscriptions 
and  other  muuuments — which  monuments  often  bear  some  exquisite  stamp 
of  art,  and  ought  to  be  preserved  for  the  cullivatiun  of  literature  and  the 
improvement  of  the  Roman  tongue — are  vilely  cut  up  by  the  marble-work- 
ers as  building  material,  and  that  thus  the  insciipiious  are  destroyed,  I 
command  all  persons  who  exercise  the  trade  of  cutting  marble  and  other 
stones,  that,  wilhout  your  orders  or  permission,  they  may  not  dare  to  cut  or 
work  any  inscribed  styne, — applying  the  i^aiiie  fine,  as  aforesaid,  to  all  who 
may  act  otherwise  than  1  cumiifand. — Giveu  this  sixt  Cal.  of  September. 
Year  three.     Rome." 

J.  L Y. 

•  Pttri  Bembi  epislol.  Leouis  X.,  P.  M.  LugduD.  1.538.    8vo.  p.  246. 


REGISTER    OF   NEW    PATENTS. 


HEATING  APARTMENTS  AND  BUILDINGS. 

Anthony  Nathan  pe  Rothschild,  of  London,  merchant,  for  " /m- 
frorements  in  Iteating  ajiarltnenls  and  buildings." — Granted  .April  28  ;  En- 
rolled October  28,  1840. 

This  invention  relates  to  heating  any  desired  space,  by  forcing  healed  air 
by  mechanical  means  to  the  space  to  be  heated  ;  or  to  heat  or  dry  various 
manufacturing  articles  in  the  same  manner,  and  also  to  lead  heated  air  for 
auy  desired  purpose,  whether  perfectly  dry  or  containing  the  moisture  re- 
quired for  various  purposes,  lo  any  situation  that  may  be  required,  and  is 
well  adapted  to  warm  churches,  hospitals,  theatres,  saloons,  bathing  es- 
tablishments, barracks,  manufactories,  prisons,  horticultural  establishments 
powder  mills,  breweries,  &c  ,  &c.,  as  well  as  for  other  purposes  where  a 
high  and  regular  degree  of  heat  is  required. 

"The  apparatus  is  shown  in  the  annexed  engravings.  a  is  a  fur- 
Fig.  I.     Plan. 


Fig.  2.  Section, 
nacc,  in  which  are  placed  east-iron  pipes  b  b  b,  the  number  of  which 
may  be  increased  if  much  heat  be  required;  pipes  of  an  oval  form  have 
been  found  most  couvenieul.  The  pipes  are  heated  by  the  fire  a.  The 
entrance  of  the  pipes  is  connected  at  c,  with  a  veutilator  e,  set  in  motion  by 
mechanical  force,  which  forces  pure  atmospheric  air  into  the  pipes  b.  The 
same  ventilator  forces  also  a  strong  current  of  air  through  the  pipe/,  lo  the 
fire.  All  the  pipes  have  valves,  g-  g  g,  to  increase  or  decre.ise  the  current 
of  air.  By  being  driven  through  the  heated  pipes,  beginning  with  the 
lowest  and  ending  with  the  highest  temperature,  the  air  acquires  a  very 
intense  heat.  It  has  been  found  that  the  most  convenient  length  of  the 
cast-iron  pipes,  to  produce  high  temperature,  is  15  feet,  which  allows  the 
smoke  with  the  circuit  (in  A),  and  pressed  down  (in  (),  to  leave  the  chim- 
ney with  the  temperature  of  the  open  air.  To  the  end  of  the  pipes  I, 
united  in  one  current  of  air  by  the  chest  m,  is  attached  to  the  conduit 
pipe  n,  which,  with  its  branch  pipe  o,  conveys  the  healed  air  in  any  direc- 
tion desired. 

Should  it  be  desired  to  convey  warm  or  hot  moist  air,  this  object  may  be 
easily  obtained,  eiiher  by  introducing  .steam,  if  the  motive  power  is  a 
sleam-eiigine,  into  the  conduit  pipe  in  q.  or  by  placing  an  iron  vessel  in  the 
chest  I,  which  vessel  fills  itself  from  the  outside  in  tlie  same  ralio  as  the 
water  in  it  decreases  by  evaporation. 


APPARATUS  FOR  MELTING  ZINC. 

ANDRiiw  Smith,  of  Princes  street,  Middlesex,  engineer,  for  "Improve- 
inenis  in  coating  or  covering  metals  for  preventing  oxidation." — Granted 
Feb.  11  ;  Enrolled  August  11,  1S16. 


The  improvements  relaie  to  coaling  metals  with  zinc,  melted  in  a  bath  of 
lead  or  tin,  or  any  suitable  medium  that  melts  at  a  lower  heat  than  zinc, 
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which  is  effected  in  the  manner  shown  in  the  annexed  engraving,  represent- 
ing a  verlical  section  of  the  apparatus,  wtiich  consists  of  a  \vroti<;lit  or  cast 
iron  pan  or  vessel  rf,  for  holding  the  zinc,  placed  within  another  wrought 
or  cast  iron  pan  c,  with  a  span  of  about  1^  inch  all  round  and  under  the 
upper  pan;  tliis  lower  pan  is  set  in  briclcwork  «,  over  a  furnace  6,  and 
surrounded  by  Ihe  flue,  and  contains  niollen  lead,  or  lead  combined  with 
tin,  through  which  the  iieat  is  transmitted  to  the  upper  pan,  containing  the 
zinc  ;  the  upper  pan  is  lined  on  the  inner  face  with  (ire-clay  or  fire-brick, 
to  prevent  any  galvanic  efiect  by  the  action  of  the  zinc  on  the  iron.  By 
this  method  the  zinc  is  iiept  in  the  bath  at  an  even  temperature  of  about 
800°  Fahrenheit. 


IMPROVEMENTS  IN  GLASS. 

James  TnimiNS  Chance,  of  Handsworth,  Slaffordshire,  glass  manufac- 
turer, and  Henry  Baogir,  of  West  Bromwich.  glass  slainer,  for  "  inj- 
provemettts  in  the  manufaclure  of  glass." — Granted  April  28;  Enrolled  Oc- 
tober 28,  1846. 

The  improvements  relate,  first,  to  the  application  of  heat  to  sheets,  panes, 
or  plates,  or  other  articles  of  glass,  when  they  require  to  be  rehealed  for 
any  purpose,  such  as  the  producing  stained,  painled,  enamnielled  or  other 
glass,  which  has  been  hitherto  eflected  either  by  placing  the  glass  upon 
metallic  shelves  within  a  niunile,  and  applying  the  lire  externally,  or  by 
placing  the  glass  in  a  kind  of  reverberatory  kiln,  upon  a  bed  of  stone  or 
burned  clay,  aud  then  applying  the  tire  internally  and  directly  upon  the 
glass.  By  the  former  method  there  is  a  difiicully  in  preventing  plates  of 
glass  from  becoming  bent  or  cockled,  and  in  beating  the  glass  unilormly  ; 
and,  by  the  latter  plan,  the  direct  action  of  the  fire  upon  the  glass  is  inju- 
rious. 

The  improvements  consist  in  so  applying  heat  that  the  advantages  of 
the  two  methods  above  mentioned  are  united,  and,  at  the  same  time,  their 
respective  peculiar  defects  are  avoided.  In  carrying  out  this  part  of  the 
invention,  the  glass  is  laid  upon  a  suitable  bed  (stone  is  preferred),  and  the 
glass  covered  by  suitable  covers,  so  as  to  enclose  the  glass  in  a  chamber, 
by  which  the  direct  action  of  the  fire  on  the  glass  is  prevented,  the  inverted 
pans,  for  the  time  being,  producing  close  chambers  witiiiii  Ihe  kiln.  In 
the  top  of  each  cover  there  is  a  small  aperture,  communicating,  by  means 
of  a  pipe,  with  the  outside  of  Ihe  front  of  Ihe  kiln,  this  contrivance  being 
intended  to  allow  of  the  e.=cape  of  any  vapour.  In  order  to  facilitate  the 
practical  operation  of  enclosing  the  glass  in  covers,  moveable  beds  are 
preferred,  placed  upon  an  iron  carriage  running  upon  rails,  the  kiln  being 
properly  constructed  fur  receiving  such  carriages.  The  annexed  engrav- 
ings show  a  plan  and  longitudinal  section,    a  a  are  the  lire-places  ;  b  b  car- 


riages, with  a  bed  or  beds  ;  <;  c  inverted  pans  or  covers.  The  carriages  ar 
introduced  into  the  kiln  at  the  doors  ee;  the  doors  are  then  closed,  and  th^ 
flame  and  heat  will  be  reverberated  within  the  arch,  and  then  pass  off  uP 
the  chimney/,  which  is  to  have  a  damper  to  regulate  the  draft.  The  pro- 
cess of  heating  and  cooling  the  glass  is  then  conducted  in  the  ordinary 
way.  And  for  the  purpose  of  still  further  securing  the  glass  from  being 
injured  by  the  fire  or  smoke,  the  edges  of  the  covers  are  fitted  into  grooves 
cut  into  beds,  there  being  powdered  chalk,  or  other  suitable  substance,  to 
close  the  joints. 

The  second  part  of  the  improvements  relate  to  the  mode  of  applying 
heat  to  sheets,  panes,  or  plates  of  glass,  when  it  is  desired  to  alter  their 
shape,  whether  to  render  them  more  flat,  or  to  give  them  any  required  cur- 
vature. According  to  the  methods  generally  adopted,  the  kiln  hiis  to  be 
cooled  considerably  before  a  second  charge  of  glass  can  be  introduced  into 
It.  Now,  the  improvements  consist  of  so  employing  moveable  beds  and 
covers,  as  described,  that  the  cooling  down  of  Ihe  kiln  is  rendered  unne- 
cessary, and  the  glass,  when  enclosed  in  the  chambers  formed  on  the  beds, 
can  be  safely  introduced  into  the  flattening  or  bending  kiln,  without  neces- 
sarily reducing  the  temperature  of  the  kiln.  The  moveable  beds  aforesaid, 
previously  to  their  being  charged  with  glass,  are  to  be  heated  to  a  tempera- 
ture approximating  to  that  of  the  kiln  itself:  this  is  done  by  means  of  a 
aniall  kdn,  similar  to  the  main  kiln.  When  the  glass  has  remained  suffi- 
ciently long  in  the  flattening  or  bending  kiln,  it  is  withdrawn  along  a  lear 
or  long  arch  opening  into  the  kiln,  similar  to  that  described  in  the  specitica- 
tionof  a  patent  granted  to  the  said  James  Timmins  Chance,  July  7th, 
1842.     This  iear  or  arch,  however,  is   not  an  essential  appendage  to  the 


present  system  of  the  patentees,  because  the  beds  and  the  covers  above 
mentioned  may  be  of  such  a  thickness  as  to  allow  the  glass  to  be  withdravrn 
from  the  kiln  without  the  intervention  of  a  lear  or  long  arch. 


GLAZING  CAST  IRON. 

Timothy    Kenrick,  of  West  Bromwich,  StafTordshiie,  ironfounder,  for 

"Improvements  in  glazing  and  enamelling  the  surfaces  of  Cast  Iron." 

Granted  May  20  ;  Enrolled  Nov.  26,  IS-Ui. 

The  improvements  relate  to  coating  and  glazing  articles  of  cast  iron, 
with  two  separate  coats,  one  to  give  it  a  body,  and  the  other  the  glaze,  in 
the  following  manner:— The  cast  iron  articles  are  first  to  be  thoroughly 
cleaned,  and  then  to  be  coated  with  a  composition,  consisting  of  lOOIb.  of 
calcined  flints  and  7.51b.  of  borax,  both  ground  line  and  fused  ;  when 
cooled,  401b.  of  this  mixture  is  to  be  added  to  51b.  of  potters'  clay,  ground 
in  water  till  of  such  a  consistency,  that  when  the  article  is  dipped',  it  will 
retain  a  coating  l-16ih  inch  thick.  It  is  then  allowed  to  set,  and  while 
moist,  the  glazed  composition  is  carefully  sifted  over  the  surface,  consist- 
ing of  lOOlb.  of  cornish  stone,  ground  fine,  1171b.  borax,  ground  fine,  351b. 
soda  ash,  351b.  saltpetre,  35lb.  slaked  lime,  131b.  white  sand,  and  501b'. 
white  glass,  well  pounded  ;  the  whole  are  mixed,  and  well  vitrified  :  when 
cool  they  are  ground  to  a  fine  powder,  washed,  and  dried  ;  451b.  of  this 
mixture  to  be  added  to  Hlb.  of  soda  ash,  in  hot  water,  and  well'slirred 
and  then  dried  in  a  stove.  When  the  article  has  received  the  glazing  it  is 
placed  in  a  stove,  and  kept  at  a  temperature  of  213°  Fahr.  Afterwards  it 
is  fired  in  a  kiln  or  muffle,  raised  to  a  heat  suflicient  to  fuse  the  glaze  • 
then  removed  and  examined,  and  if  the  glazing  be  not  perfect,  the  mixture 
is  sifted  over  it,  and  it  is  again  subjected  to  the  action  of  the  kiln  or  niulHe. 

For  coating  the  interior  of  iron  pipes,  the  first  mixture,  or  body  coating, 
is  poured  through  the  tube,  at  the  same  time  turning  it  round  so  as  to  in' 
sure  its  contact  with  every  part  throughout  its  eiiliie  length,  and  whilst 
moist  the  glazing  powder  is  passed  through  in  the  same  way  ;  after  which 
the  tube  is  to  be  treated  as  above  described. 

The  patentee  does  not  claim  glazing  the  interior  surfaces  of  vessels  of 
capacity,  but  only  for  enamelling  the  external  surface  of  such  articles,  and 
the  enamelling  and  glazing  of  cast-iron  Italian  irons,  box  irons,  knobs  for 
door  handles,  and  such  like  articles,  and  tlie  inside  of  cast  iron  pipes,  and 
ornamental  surfaces  of  cast  iron  ornaments. 


IMPROVEMENTS  IN  SMITHS'  M'ATER  TUE-IRONS. 

Br  W.  NoTON. 

(Reported  in  the  Franklin  Journal.) 

The  smiths'  water  tue-iron  as  fitted  up  on  the  ordinary  construction,  is 
bad  in  principle,  lasts  a  very  short  lime  before  it  is  destroyed,  and  is  eminently 
calculated  for  being  an  expensive  item  in  the  economy  of  the  smith's  work- 
shop. Much  inconvenience  and  hindrance  results  from  the  frequent  stop- 
page occasioned  by  the  failure  of  this  useful  appendage  to  the  smithy  fire.    ' 

My  attention  was  directed  to  the  circumstance,  eight  or  nine  years  ago 
with  the  intention  of  finding  a  remedy  for,  or  at  least  an  amelioration  of  the 
evil.  Upon  examination  of  the  dijahlcd  tue-iron,  I  found  the  inside,  more 
especially  the  end  nearest  the  fire,  generally  filleit  up  with  a  substance  suffi- 
ciently soliil  to  prevent  any  water  getting  to  that  part — the  place  where  it  ii 
most  required  to  carry  away  undue  temperature ;  thus  the  tue-iron  is  not 
fairly  worn,  but  burnt  out  before  its  time.  "" 

What  is  meant  by  the  ordmary  construction  may  be  understood  by  refe- 
rence to  figs.  1  and  2,  of  the  prefixed  sketch  : — 

Fig.  I.  Fig.  2. 
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A,  water  tue-iron.  B,  cistern  for  water,  at  a  convenient  height  aliove  A. 
axy,  wrought-iron  pipe,  connecting  the  lower  part  of  the  cistern,  13,  with 
the  lower  part  of  the  tue-iron,  A.  d,  another  pipe,  connected  with  the  upper 
part  nf  A,  and  passing  either  through  the  bottom  of  the  cistern  B,  or  by  one 
side,  and  over  the  top  with  a  bend.  Water  poured  into  C  will  descend  by 
the  pipe,  a  x  y,  into  the  tue-iron,  A,  driving  the  air  before  it  up  the  pipe,  d, 
and  if  sufficient  water  be  supplied  till  it  stands  at  the  height  shown  by  the 
line  in  the  cistern,  the  whole  of  the  pipes  and  tue-iron  will  be  full  of  water. 

In  actual  working,  the  nose,  p,  is  covered  with  burning  coal  ;  the  water 
soon  attains  a  boiling  temperature,  and  steam  being  formed,  a  portion  of  the 
water  is  driven  out  of  the  tue-iron  up  the  pipe  d,  into  the  cistern  B,  when  a 
fresh  supply  descends  \>y  axy,  to  be  in  its  turn  heated  and  driven  out  as 

If  distilled  water  could  always  be  supplied  to  the  cistern  B,  and  that  kept 
clean,  tlie  tue-iron  would  have  a  fair  chance  nf  doing  its  duty  to  the  end  ; 
but  as  it  is  not  so,  and  as  there  is  a  great  probability  that  other  substances 
get  into  the  cistern,  and  ultimately  find  a  settlement  in  the  tue-iron,  some 
contrivance  was  desirable  for  preventing  the  accidental,  or  perhaps,  in  some 
instances,  wilful  choking  of  the  tue-iron.  The  means  adopted  for  this  pur- 
pose will  be  readily  understood  by  again  referring  to  the  two  figures.  In- 
stead of  the  water  descending  by  tlic  curved  pipe  a  x  y,  it  is  conveyed  by 
the  straight  pipe  a  b,  into  the  cast-iron  box  C,  which  is  fixed  considerably 
below  the  tue-iron,  and  n.ust  first  be  filled  before  any  can  rise  up  tlie  pipe  c, 
into  the  tue-iron.  Should  any  sand  or  ashes  get  into  the  cistern  B,  it  will 
settle  in  the  box  C,  and  not  in  the  tue-iron.  which  will  be  supplied  with 
water  containing  no  heavy  particles.  A  mnd-hole  door  n,  is  provided,  by 
which  the  box  may  be  cleaned  out  at  any  time  when  the  work  is  not  going 
on.  This  additional  apparatus,  if  attended  to,  will  ensure  a  satisfactory 
working  and  add  a  considerable  period  to  the  existence  of  the  water  tue- 
iron.  The  box  C,  1  have  made,  is  of  the  capacity  of  one  cubic  foot  to  each 
fire,  and  I  would  recommend  that  the  mud-hole  door  be  opened  every  two  or 
three  weeks  according  to  circumstances. 


ST.  PAUL'S  CHURCH,  ALNWICK. 

Sir, — In  your  notice  on  new  chnrcbes  in  the  last  number  of  the  Journal, 
you  have  made  some  remarks  on  the  seats  in  the  chancel  of  St.  Paul's 
Church,  Alnwick,  and  on  the  Duke  of  Northumberland,  which  I  am  sure 
you  v>ould  not  have  done  had  you  written  from  actual  observation  and 
knowledge  of  the  case.  I  therefore  beg  leave  to  lay  before  you  the  facts. 
You  are  correct  in  denying  the  name  of  stalls  to  the  seats  in  the  chancel ; 
they  are  not  stalls,  neither  are  they  pews— but  open  seats,  two"  row.s  on 
each  side,  and  the  end  of  one  row  on  the  south  side  prepared  so  that  the 
duke  caa  wheel  his  chair  into  it.  In  the  aisles  of  the  chancel  are  seats 
fitted  up  and  reserved  for  the  hovs  of  bis  grace's  school. 

The  castle  not  being  in  the  district  of  St.  Paul's,  the  family,  with  few 
exceptions,  never  go  there.  And  I  may  say  (from  having  been  well  ac- 
quainted with  iheVeelings  under  which  the  duke  has  acted  throughout 
thismunificept  work),  that  the  only  privilege  be  desired,  was  to  be  able, 
when  he  did  go  to  that  cliurch,  to  get  to  his  place— seat  I  cannot  call  it— as 
quietly  and  unobtrusively  as  was  possible,  considering  the  aSIictioa  he 
labours  under. 

I  am,  Sir, 

Your  obedient  servant, 

21,  Savile-row,  Dec.  4, 1846.  A..  Salvin. 

»,•  The  explanation  given  by  Mr.  Salvia  is  perfectly  satisfactory  as  far 
as  it  refers  to  the  Duke  of  Northumberland,  and  we  readily  believe  that 
his  munificence  has  been  characterised  by  its  usual  unobtrtisiveness,  and 
that  the  architect  has  executed  bis  task  with  his  usual  ability.  Kut 
we  cannot  regret  having  insisted  that  a  church  is  not  the  place  for  mun- 
dane distinctions,  and  ousht  riot  to  contain  privileged  seals  for  privileged 
worshippers.  The  remark  is  intended  to  be  perfectly  general,  and  this 
protest  against  a  specific  application  of  it  is  an  admission  of  its  abstract 
correctness. 

The  question  respecting  the  propriety  of  setting  apart  a  large  portion  of 
the  church  for  liturgical  purposes  has  been  learnedly  discussed  on  both 
sides.  It  is  not  wiihin  our  province  to  consider  it  except  with  reference  to 
architecture;  we  certainly  believe  that  the  architecture  of  a  church  may  be 
faultless  where  the  distinction  of  nave  and  chancel  is  not  maintained,  and 
that  the  services  may  be  conveniently  performed  in  such  a  building  iu 
Btrictest  conformity  with  the  rubric.  The  Temple  Chucrh  in  London  is 
an  eminent  instance.  Where  there  are  distinct  chancels,  it  may  also  be 
objected  that  no  oue  portion  of  the  laity  ought  to  be  admitted  in  preference 
to  the  rest— the  exception  made  in  favour  of  singing  men  and  choristers 
has  no  more  valid  excuse  than  the  paid  attendance  and  musical  ability  of 
this  portion  of  the  congregation.  Besides,  tlie  rubric  expressly  directs  that 
the  whole  '•  people,''  not  a  selected  few,  are  to  engage  in  this  service. 

Arcbilects  who  view  the  question  in  this  common-sense  way  incur  a 
certain  amount  of  vituperation,  to  which  the  slightest  exercise  of  moral 
courage  would  render  them  perfectly  inditferent.  It  is  certainly  to  be 
regretted  that  the  coulroversy  has  not  been  uutlvirUatii-elij  settled.  On  one 
point  concected  with  it  there' can,  however,  be  no  dispute.    If,  in  a  new 


church,  a  chancel  be  built  at  all,  it  ought  to  be  set  apart  exclusively  and 
strictly  for  its  professed  purpose.  To  build  a  chancel,  and  then  sulTer  the 
laity  to  occupy  it,  or  to  erect  stalls  (as  at  St.  Giles's,  Camberwell,)  which 
are  merely  superior  seuts  to  be  had  for  paying, — is  an  idle,  ostentatious 
retention  of  forms,  after  their  signilicaace  and  purpose  have  ceased. 


BURNETTIZING  TIMBER. 

Sir, — In  looking  over  your  Journal  for  December,  I  meet  in  the  "  Notes 
of  the  Month"  vjilh  an  account  on  "  Burnettizing  Timber  and  Marine 
Worm,"  which  statement  1  beg  you  to  correct,  it  being  replete  with 
errors.  I  am  the  person  by  whom  the  experiments  were  made  for  Sir  Wil- 
liam Burnett ;  having  given  the  subject  of  marine  worm  attention  for  many 
years  past.  Your  correspondent  is  totally  unacquainted  with  the  subject 
he  handles,  and  asserts  the  specimens  were  "duly  immersed  in  bis  (Sir 
William's)  solution  ;' — they  were  not  immersed  in  the  solution  known  to 
the  public  as  Sir  William  Burnett's  far-famed  solution.  When  the  pieces 
of  wood  (about  six  in  number)  arrived  from  him,  I  received  them  under- 
standing them  to  be  pieces  immersed  in  order  to  try  the  effect  of  o  prepara- 
tion— which  preparation  is  very  dltTerent  to  the  former,  which  stains  the 
%vood  considerably  ;  but  in  tliis  iastauce  the  wood  was  not  in  the  leaist  dis- 
coloured. The  far-famed  I  am  perfectly  acquainted  with,  seeing  the  use 
of  it  every  day. 

Sbeerness,  Naval  Yard,  James  Mitchell, 

Dec.  12,  1840.  Civil  Engineer. 

"„•  The  paragraph  was  taken  from  the  Naval  Intelligence  in  the  daily 
papers.  ^^  ith  all  due  deference  to  Mr.  Mitchell,  we  should  have  beea 
much  better  pleased  if  he  had  stated  what  preparation  had  been  used  by 
Sir  W.  Burnett  for  the  six  pieces  of  wood,  which  it  is  not  denied  had  failed, 
and  we  should  be  glad  if  Mr.  Mitchell  would  state  whether  Burnettized 
timber,  or  any  other  prepared  timber,  had  generally  withstood  the  ravages 
of  the  marine  worm  at  Slieerness. 


SETTING  OUT  RAIL'ttAY  CURVES. 

Sir,— I  have  seen,  in  your  Journal  for  December,  Mr.  Tail's  notice  of 
my  letter  to  you,  inserted"  in  your  October  number,  and  I  have  read  his 
description  of  an  instrument  invented  by  him  for  setting  out  railway 
curves. 

The  objection  which  appears  to  his  instrument  seems  to  be  obvions:  it 
clearly  is  that  the  principle  is  liable  to  much  perplexity  and  error,  because 
it  is  founded  on  a  system  of  what  surveyors  call  "  building" — that  is, 
making  the  accuracy  of  the  whole  work  depend  upon  the  nicest  accuracy 
of  a  great  number  of  minute  parts,  consisting  of  arithmetical  calculations 
iu  trigonometi-y,  accurate  measurement  o."  small  distances,  exactness  of 
instruments,  straightuess  and  uprightness  of  boxing  rods,  &c.  Sec.  This 
machinery  appears  to  me  to  be  too  complex  for  practice. 

It  is  objected  by  Mr.  Tail  to  my  proposal,  that  it  may  be  possible  a  sur- 
veyor may  not  be  able  to  see  the  two  extreme  points  of  a  curve.  In  an- 
swer to  tliis,  I  need  only  say  that  surveyors,  employed  to  set  out  curves, 
would  always  be  iu  possession  of  means  to  find  out,  without  any  great 
trouble,  and  without  trigonometrical  calculations  by  means  of  arithmetic — 
but  merely  by  the  aid  of  a  common  theodolite — the  direction  of  the  chord 
line  :  having  once  determined  this,  he  must  be  a  poor  surveyor  who  does 
not  see  bis  way  clear  in  laying  down  a  curve,  the  radius  of  which  is  given. 
The  method  follows  from  the  system  of  chords  mentioned  in  my  former 
letter,  and  is  obvious  to  any  tyro  in  geometry. 

The  system  suggested  by  me  deduces  particulars  from  generals  ;  in  other 
words,  it  proceeds  upon  the  plau  of  ascertaining  fundamental  or  general 
point.s,  and  producing  the  minor  points  by  means  of  them.  The  plan  of 
INIr.  rait  proceeds  by  "  building"  a  great  number  of  minnte  triangles,  one 
upon  another;  which  is  not,  amongst  surveyors,  accounted  orthodox. 
Your's, 

Oswestry,  Dec.  5, 1840.  An  Engini;er  oct  of  Employment. 


ENGINEERING  LITER.ATURE. 
>5iu — In  your  reply  to  Correspondents  in  the  December  number,  I  no- 
ticed your  answer  to  a  six  years  subscriber,  respecting  the  best  published 
account  of  the  details  of  the  Steam  Engine;  and,  notwithstanding  you 
referred  him  to  the  treatise  of  the  Artizan  Club,  yet  your  opinion  was, 
"  that  a  satisfactory  work  on  the  Steam  Engine  remains  among  the  de- 
siderata of  Engineering  Literature."  I  am  so  much  gratified  that  you 
have  given  expression  and  publicity  to  an  idea  which  I  believe  very 
many  persons  have  long  thought  most  desirable,  that  I  cannot  forbear 
asking  if  it  would  not  be  possible  to  form  a  society  for  the  purpose  of 
publishing  some  valuable  works  on  the  "  Steam  Engine  and  Engineering 
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in  General,"  on  the  same  plan  as  the  Camdeo  and  Sha  es.fare  Societies 
have  already  done  so  successfully,  and  which,  it  appear  is  to  be  followed 
by  another,  to  be  called  the  Hackluyt  Society. 

For  myself,  I  shall  be  liappy  to  contribute  towards  any  subscription 
which  may  be  made  to  carry  out  such  a  measure  ;  and  I  have  no  doubt  I 
could,  among  my  friends,  obtain  several  names  and  subscriptions,  iu  addi- 
tion to  my  own.  I  am.  Sir,  your  obedient  servant, 

A  Reader  of  your  Journal  from  the  Commencement. 

Lewes,  Dec.  24,  1S46. 

P.S. — If  my  suggestion  is  considered  practicable,  I  will  communicate 
■with  you  again.  I  have  the  tirst  volume  of  "  Farey  on  the  Steam  En- 
gine :"  can  you  inform  me  if  the  second  volume  is  likely  soon  to  be  pub' 
lished  ? 

*,*  We  may  probably  reply  to  this  letter  hereafter. 


NOTES  ON  FOREIGN  WORKS. 

Transactions  of  the  Archceological  Instilule  of  Rome. — The  volume  o 
the  proceedings  of  this  Society,  just  published,  again  proves  the  richness 
of  antiquarian  relics,  and  likewise  an  increased  activity  of  the  Society, 
under  the  auspices  of  the  present  Pope.  The  first  memoir  contains  Pro- 
fessor Ulrich's  travels  in  Greece,  from  Atheus  to  Chalkis,  Anthedon,  Aulis, 
and  Oropos — places  scarcely  yet  explored  by  any  antiquarian.  Amongst 
the  monuments  discovered  is  a  bronze  tablet,  with  a  marsian  inscription, 
found  at  Rapino,  and,  most  probably,  the  only  relic  of  the  kind  extant. 
Another  tablet  of  lead,  with  a  Grecian  imprecation,  is  interesting  to  the 
searchers  of  linguistic  and  religious  antiquity. —  The  celebrated  archi- 
tect, L.  Canina,  has  contributed  a  paper  on  a  round  pedestal  in  the  Lateran, 
with  emblems  of  Vulcan  upon  it. — The  most  attractive  paper,  however,  is 
that  of  M.  Welker,  on  the  portrait  of  Sophocles.  M.  W.  has  compared 
the  splendid  statue  in  the  Lateran,  found  at  Terracina,  where  the  poet  is 
represented  in  a  proud,  nay  triumphing  attitude — with  that  of  the  Mosaic 
pavement  lately  found  at  Kbin. — Two  double  entaglios  of  Sophocles  and 
Euripides,  from  the  collection  of  M.  Torlonia  at  Rome,  were  exhibited. 
The  configuration  of  the  two  heads  is  very  characteristic, — Sophocles  hand- 
somer, quieter,  of  great  regularity  and  harmony  of  form  of  head,  approach- 
ing the  ideal  ascribed  by  the  ancients  to  Jupiter;  while  that  of  Euripides 
is  more  shrewd,  active,  and  bustling. 

The  great  picture  of  Garo/olo,  at  Rome,  representing  the  descent  from 
the  cross,  a  huge  canvas,  comprising  seven  figures  of  life-size,  has  been 
hitherto  in  a  very  precarious  condition,  on  account  of  the  wood,  ou  which 
it  was  stretched,  having  become  rotten,  if  not  decomposed.  M.  Radice, 
its  present  owner,  knowing  the  great  artistic  value  ot  this  historical  pic- 
ture, engaged  the  famous  restorer,  JVI.  Bunosi,  to  transfer  the  canvas  to 
another  substratum.  This  has  been  done  so  successfully,  that  M.  Over- 
beck  has  expressed  his  perfect  coincidence  and  approbation. 

Railway  from  Naples  to  the  Rotnan  Frontier. — The  Neapolitan  govern- 
ment have  granted  to  M.  Falcon  de  Cimier  the  concession  to  construct  a 
railway  from  either  Capua,  Ceprano,  or  Fondi,  direct  to  the  Roman  fron- 
tiers ;  but  under  this  condition — that  the  newly  discovered  system  of 
Jouffroy  be  tried  on  the  line.  This  system,  which  is  said  to  afford  greater 
security  to  travellers,  and  a  saving  of  expense,  will  first  be  tried  on  a  space 
of  two  miles  ;  a  commission  is  then  to  decide  whether  it  be  advisable  to 
employ  it  on  the  entire  line. 

Railways  and  Coal  Mines  in  Bohemia. — Austria  boasts  of  having  con- 
structed the  first  railway  on  the  continent  of  Europe,  namely,  the  Budweis 
and  Linz  line,  commenced  in  182.^,  although  merely  worked  by  horse 
power.  Another  from  Prague  to  the  coal  mines  of  Lahna,  a  length  of 
30,210  cubits,  was  begun  in  1826.  It  was  at  tirst  intended  that  th:s  line 
should  extend  to  Pilsen,  and  thus  form  a  junction  with  the  Bavarian 
States'  lines.  The  Lahna  coal  mines  now  supply  fifteen  manufactories 
with  15,000  tons  of  coal  monthly  ;  but  as  this  coal  yields  a  superior  kind 
of  coke,  which  could  he  advantageously  used  on  the  Great  North  Line 
(whose  engines  have  hitherto  burnt  wood),  these  new  branch  lines  will  be 
of  great  commercial  value  to  the  whole  country. 

The  Erection  of  the  Terminus  oj  the  Paris  and  Lyons  Railway,  at  the 
former  ciiy,  excites  much  controversy  among  our  French  contemporaries. 
The  right  bank  of  the  Seine  was  originally  fixed  upon,  but  the  subsequent 
underhand  doings  of  certain  land  proprietors,  who  desired  it  near  the 
Boulevard  Mazas,  seems  to  have  balanced  the  decision  in  their  favour. 
Now,  the  Place  de  la  Bastille  seems  likely  to  suit  all  requirements.  The 
interests  of  the  whole  line,  and  the  immense  capital  which  has  to  flow 
through  it,  demands  that  the  terminus  should  be  as  near  as  possible  to  the 
centre  of  .he  commercial  and  banking  activity  of  Paris. 

The  New  Opera  House  at  Vienna. — The  present  building  near  the  Kiirt- 
nerthor,  is  one  of  those  insignificant  edifices  erected  under  the  late 
Emperor.  This  having  become  too  palpable,  the  plan  for  a  new  one  has 
been  devised.  Tlie  hvo  gates  of  Carinthia  will  be  pulled  down,  and  re- 
placed by  one  in  a  monumental  style ;  the  ramparts  on  this  side  of  the 
city  demolished,  and  the  limits  of  the  city  extended ;  by  which  alterations, 
snflicient  space  for  a  splendid  new  Opera  House  will  be  gained.  As  the 
lease  of  the  present  theatre,  however,  does  not  expire  for  two  years,  the 
operations  will  not  commence  until  that  time. 


Irrigation  of  Algeria.— The  French  Minister  of  woods  and  public  works 
has  nominated  a  commission,  chosen  from  among  the  general  staff  of  sur- 
veyors of  roads  and  bridges,  to  examine  the  plans  and  projects  sent  to 
Paris  from  Africa. for  the  barrage  of  the  rivers  of  Africa.  These  plans 
have  been  made  ou  the  spot,  by  another  commission,  which  is  surveying 
Algeria  for  that  purpose.  The  first  plans  of  irrigation  will  be  executed 
on  the  waters  of  the  plain  of  Mitidja. 

The- Guildhall,  Lourain,  Belgium. — By  a  curious  accident,  t!ie  name  of 
the  builder  (hitherto  unknown)  of  this  splendid  structure  has  been  dis- 
covered, by  one  of  the  keepers  of  the  archives  at  the  Guildhall.  His  name 
was  Matheeus  de  Layens,  master  mason  of  the  city  of  Louvain.  While 
occupied  on  this  task,  for  thirty  years,  he  received  four  sols  (half-pence) 
per  day  in  summer,  and  three  sols  in  winter;  and  when  this  immortal  work 
was  completed,  the  municipality  gave  him  a  recompense  of  five  Peters  ami 
ten  sols  I 

City  Embellishments  in  Austria.— The  imperial  building  court  council- 
lor, M.  Springer,  has  undertaken  the  rebuilding  of  the  facade  of  the 
Altstadt  guildhall,  at  Prague,  which  will  be  adorned  by  six  bronze  statues 
of  Bohemian  monarchs,  sculptured  by  M.  Marx.  The  corporation  have 
voted  a  sum  of  80,000  florins  (equivalent  to  £20,000  English)  for  that  pur- 
pose. 

Restoration  of  the  Ulm  Afjnsfer.— Amongst  the  most  important  monaf 
ments  which  the  grandeous  art-taste  and  generous  piety  of  a  great  a.<^e. 
hijs  left  to  its  not  always  grateful  successors,  the  Ulm  Minster  oc'cupies°a 
considerable  place.  It  covers  au  area  of  58,000  square  feet,  and  is  not 
surpassed  by  any  raediasval  cathedral.  Coin  and  Speyer  excepted.  Its 
naves,  complete  as  they  are,  are  of  gigantic  proportions,  the  principal  one 
being  141  feet  in  height,  and  the  four  lateral  ones  70J  feet;  the  choir  90 
feet.  The  spire,  had  it  been  completed  according  to  the  plans  of  the  ori- 
ginal architect,  Mathew  Boblinger,  would  have  overlooked  even  that  of 
Coin,  as  it  was  planned  at  a  height  of  475  feet  (Rhenish),  while  the  latter 
was  to  be  474  feet.  The  spires  of  Freyburg,  St.  Stephen  at  Vienna,  and 
even  Strasburg,  are  all  of  a  lesser  height.  Thus,  what  is  related  by  tra- 
dition may  well  he  true— namely,  that  the  Ulm  burghers,  at  whose  expense 
this  edifice  was  raised,  said  then,  that  they  wanted  to  erect  a  case  for  the 
Strasburg  Minster.  This  gigantic  building  was  begun  in  1377,  the  names 
of  the  architects  being  Heinrich  and  Michel  (most  probably  only  their 
Christian  names).  When  Mathias  Boblinger  took  charge  of  it,  from  1480 
to  about  1490,  the  building  had  proceeded  as  far  as  the  platform.  A 
subsidence  of  this  stupendous  mass  was  subsequently  apprehended,  and 
Boblinger  was  compelled  to  fly  from  Ulm ;  Bunkhard  and  Engelberger  de 
Hornberg  being  then  appointed  architects.  They  underrau  the  spire  with 
such  tremendous  walls,  that  professional  men  say  any  height  can  be  raised 
thereon.  The  building  was  not  subsequently  proceeded  with,  if  we  except 
those  graceful  columns  erected  by  Lienhart  Aeltlin  (1502-1507),  by  which 
the  lateral  naves  are  divided.  Want  of  funds — and  still  more,  the  ap- 
proach of  the  Reformation,  prevented  every  further  endeavour  to  complete 
it.  Thus  it  remained  until  1844,  when  the  tendency  to  restore  the  medie- 
val monuments  of  Germany — already  manifested  in  that  of  the  dome  of 
Coin— reached  also  the  inhabitants  of  Ulm.  The  completion  of  the  spire 
is  certainly,  up  to  the  present  time,  a  subject  of  mere  wish  and  desire; 
but  that  of  the  central  nave  (only  inferior  to  that  of  Ciiln  by  20  feet)  is 
more  easily  to  be  achieved.  The  projected  lateral  pillars,  which  support 
the  central  nave  and  the  still  unfinished  turrets,  are  yet  wanting.  The 
completion  of  the  two  easterly  turrets  would  at  once  impart  to  the  whole  a 
more  perfect  appearance.  If  all  this  be  done— as  it  has  already  been 
begun — then  the  huge  spire  could  be  attempted,  the  expense  of  which, 
albeit  large,  would  be  only  one-third  of  the  cost  of  the  completion  of  the 
dome  of  Coin,  calculated  at  five  millions  of  dollars  (at  four  shillings).  The 
works  are  under  the  sole  direction  of  the  city  architect,  M.  Thran,  whose 
energy  is  generally  praised  and  appreciated. 

Great  New's  Hall  at  Berlin. — M.  G.  Julius  has  just  completed  the  erec- 
tion of  the  above  establishment,  in  which  the  periodicals  of  all  nations  and 
countries,  and  of  every  branch  of  human  knowledge  and  on  every  subject, 
are  to  be  met  with.  Situated  in  the  very  centre  of  the  town,  its  success  is 
almost  sure.     [A  similar  place  does  not  exist  in  London.] 

Raffaelle  an  Architectural  Author. — If  some  persons  are  astonished  to 
hear  that  Raflaelle,  whom  they  supposed  hitherto  the  painter  of  Cartoons 
and  Madonnas,  was  also  the  completor  of  St.  Peter's  dome,  at  Rome,  they 
wdl  be  still  more  surprised  to  understand  that  he  was  also  an  author,  and 
this  on  a  professional  subject.  His  "  Report  to  Leo  X.  on  the  preservation 
of  the  antiquities  of  Rome,"  is  a  jewel  of  delicate  yet  deep  thought;  but 
it  is  the  ouly  thing  which  the  divine  painter  ever  put  to  paper,  his  mind 
manifesting  itself  in  a  dill'erent  sphere. 

The  Boldest  Enterprise  of  the  Age  is,  certainly,  the  draining  of  the 
Zuider-Zee  in  Holland,  the  expense  of  which  is  calculated  at  61  millions 
of  florins  (10  millions  sterling).  The  plan  is  ready,  and  embraces  a  gi- 
gantic dyke  to  protect  the  new  land  against  the  force  of  the  Baltic  Sea — a 
maritime  canal,  accessible  at  all  times  of  the  tide,  to  connect  the  sea  with 
Amsterdam.  No  plan,  except  to  form  a  railway  over  one  of  the  passes  of 
the  St.  Ciothard,  can  be  compared  with  the  above. 

Acoustics  of  Theatres  and  other  Public  Auditory  Buildings. — It  has  been 
tried  in  some  of  the  recent  constructions  of  theatres  in  France,  to  provide 
spaces  in  the  body  of  the  walls  and  pilasters,  for  increasing  the  acoustic 
character  of  the  building.  The  rationale  of  this  scheme  is  quite  correct — 
it  agrees  with  the  theory  of  sound,  lately  brought  before  the  French  Insti- 
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tnte  thatitisnoi  a  vibration  of  air,  but  a  substance— a  material  body, 
likeVlectricity,  magnetic...,  heat,  &c.  It  is  obvious  that  wal U,  and  oiher 
solid  work,  caonol  and  will  not  propagate  the  raijs  of  sound  djnamically, 
as  well  and  accurat.lv  as  air  dees,  vvliith  is  its  appropriate  menstruum 
and  vehicle  Of  "hat  shape  these  spaces  are  to  be,  and  where  they  are 
to  be  placed— both  accord iuR  to  the  shape  and  size  of  the  building— is  a 
subject  open  to  the  investipHlion  of  architects.  It  is  curious,  indeed,  to 
know  that  Aristotle  savs  (.Problem  II.  sec.  11)  that  the  ancients  placed 
empty  vases  or  pots  iu 'the  walls  of  theatres,  forums,  &c.,  for  increasing 
the  vibration  and  power  of  sound. 

Fall  of  a  BuihUny  on  the  French  Northern  Line.— On  Friday,  the  20th 
Nov  the  large  wooden  building  at  Lille,  in  which  the  company  pave  the 
erand  banquet  to  the  French  princes  and  the  company  invited  to  the 
hiaueuratinn  of  the  line,  and  which  was  recently  being  prepared  for  a 
waiting-room  for  passengers,  fell  «ilh  a  frightful  crash.  Not  one  of  the 
supporting  timbers  resisted.  The  excavation  of  the  earth  around  the  sup- 
ports was  the  cause  of  the  accident. 

Belgium.— Ihe  Luxembourg  company  contemplate  building  eight  streets 
in  the  London  style  next  spiing  around  the  station  to  be  erected  m  the 
Quartier  Leopold,  Brussels,  for  the  occupation  of  opulent  English  families 
It  is  well  known  that  the  English  establishing  their  residences  at  Brussels 
-tave  always  chosen  the  upper  part  of  the  city  for  the  benefit  of  the  air  o 
the  park  and  neighbourhoood.  f 

Tunnelling  the  Alps — ti\e  Monitiur  Bilge  announces  that  experiment^ 
have  been  made  in  order  to  test  the  elliiacy  of  a  machine  jnst  invented  fo- 
the  purpose  of  effecting  a  new  and  siieedy  method  of  boring  tunnels.  I* 
is  proposed  to  applv  this  machine  to  the  construction  of  the  great  tunnel 
about  to  be  commenced  in  connection  with  one  of  the  Italian  lines.  The 
machine  was  placed  in  front  of  the  web,  and  rffected  a  bore  to  the  depth  of 
•  181  centimetcres  (7  inches)  in  thirty-live  minutes.  At  this  rate,  the  new 
in 'ention  will  complete  upwards  of  .■;  metres  (16ft.  O.n.)  of  bore  per  day, 
and  the  proposed  tunnel  through  Mount  Cenis  will  be  finibhed  in  the  space 
of  three  years.  The  expi-riments  have  been  repeated  twice  before  several 
of  the  first  engineers  of  France,  aud  with  the  most  complete  success. 


NOTES  OF  THE  MONTH. 

Electrical  Telegraph— M  the  Paris  Academy  of  Sciences,  M.  Brogue 
exhibited  a  new  electro-magnetic  battery,  intended  for  the  line  of  electrica 
telegraph  of  the  Paris  and  St.  Germain  railroad.  A  prepared  magnet  of 
steel  is  fixed  perpendicularly  upon  a  strong  board.  Above  and  very  near 
the  poles  a  rectangular  plate  of  soft  iron  is  fixed  upon  an  axis,  which  bears 
a  pinion  commanded  by  a  large  copper  wheel.  Upon  the  plane  are  en- 
graved the  letters  of  the  alphabet,  and  opposite  each  letter  there  is  a  hole. 
The  axis  of  the  wheel  has  a  handle,  to  which  is  fixed  a  steel  point,  capa- 
ble of  entering  the  holes  of  the  wheel.  The  handle  has  a  hinge,  in  order 
that  it  may  he  raised  or  lowered,  and  is  free  at  the  centre  of  the  wheel,  so 
that  when  the  point  is  out  of  a  hole  the  handle  may  turn  in  eiiher  sense  to 
find  the  letter  and  transmit  it.  Very  near  the  edge  of  the  wheel  is  a  liver, 
the  small  arm  of  which  is  above  its  centre  of  motion,  with  a  larger  one 
under,  which  serves  to  work  a  second  lever;  they  are  comhimd  in  such  a 
way  that  a  slight  motion  of  the  small  arm  of  the  first  may  describe  an  arch 
to  the  extremity  of  the  large  arm  of  the  second.  The  upper  arm  of  the 
first  lever  serves  as  the  point  of  arrest  of  the  handle,  at  the  same  time  that 
the  large  arm  of  the  other  slops  the  movement  of  rotation.  The  apparatus 
is  so  contrived  as  to  engage  and  disengage  itself  in  the  finding  and  trans- 
mission of  the  letters,  without  any  effort  on  the  part  of  the  person  working 
the  battery. 

Strainers  for  the  Ganges. — On  the  21st  Nov.  a  number  of  scientific  gen- 
tlemen connected  with  India  and  steam  navigation,  met  at  the  iron  steam 
ship  works  of  Messrs.  H.,  O.,  and  A.  Robinson,  Mill  Wall,  Poplar,  to  in- 
spect a  large  iron  steamer,  intended  for  the  navigation  of  the  river  Ganges, 
between  Mirzapore  and  Calcutta,  and  named  (by  the  spirited  Company 
who  ordered  her)  the"  Mirzapore."  She  is  the  third  of  a  line  of  steamers 
for  the  Ganges  designed  and  coustructed  by  the  same  firm,  and  is  the 
largest  river  steamer  ever  built,  with  one  or  two  exceptions  in  America, 
her  length  being  2.'iO  feet  and  her  breadth  inside  the  paddles  38  feet.  The 
Tessel  is  an  admirable  combination  of  strength  and  lightness,  and  embraces 
gome  novelties  in  iron  ship-building  to  attain  this  desideratum  iu  the 
navigation  of  shallow  rapid  rivers.  The  engines  are  of  the  collective 
power  of  250  horses  ;  are  horizontal  and  perfectly  unconnected  ;  their 
valves  are  on  the  equilibrium  principle ;  are  acted  upon  by  cambs,  aud  are 
well  geared  for  the  easy  manipulation  of  the  engines.  The  first  of  these 
steamers,  named  the  "  Patna,"  has  proved  to  be  admirably  adapted  to  the 
navigation  and  traflic  of  the  Ganges,  and  the  company  have  in  consequence 
given  orders  for  the  immediate  preparation  of  additional  steamers. 

Restoration  of  Llandnff  Cathedral.— The  Ve&a  has  just  issued  a  state- 
ment of  the  progress  of  this  work.  The  eastern  chapel  has  been  completely 
restored  ;  the  windows  and  open  parapet  work  at  the  east  end  of  the  soutli 
aisle  are  in  progress.  Active  operations  have  been  commenced  in  the 
choir,  aud  a  noble  arch  of  Bishop  Urbuu's  work,  with  elaborate  mouldings, 


has  been  opened.  Beneath  this  a  beautiful  screen  of  Bishop  Marshall's, 
A.D.  1018,  has  been  exposed  ;  as  also  a  beautiful  recessed  monument  in 
he  south-east  wall  of  the  choir. 

All  Saints,  St.  John's-Wood. — Two  stained  glass  windows  have  beea 
presented  by  Mr.  lairs. 

Ilolijhead  Harbour. — The  Admiralty  have  given  notice  of  their  intention 
to  deepen  and  dredge  this  harbour,  and  tu  construct  retaining  walls  and 
wooden  jetties, 

.S'u«(/i  Staffordshire  .Vines,— A  weekly  paper  says— "  We  have  been 
informed,  on  the  best  authority,  that  the  Government  have  appointed  an 
experienced  engineer,  thoroughly  versed  in  the  system  of  mining,  who  will 
immediately  proceed  to  visit  the  iron  and  coal  mines  in  South  Stafford- 
shire." 

Cleopatra's  Needle  has,  it  is  stated,  been  offered  by  the  Bey  of  Tunis  to 
Louis  Philippe  and  accepted,  and  is  to  be  placed  in  the  Carousel  at  Paris. 
New  Act  on  Steam  Narigation. — On  the  1st  January  an  important  Act 
"  For  the  regulation  of  Steam  Navigation,  and  for  requiring  seagoing 
vessels  to  carry  boats,"  comes  into  operation.  Every  vessel  of  upwards  of 
100  tons  is  to  be  provided  with  hose  for  extinguishing  fire.  ICvery  steam- 
vessel  passing  another  steam  vessel  is  to  pass  as  far  as  may  be  safe  on  the 
port  side.  No  compensation  is  to  be  recovered  for  injury  by  vessels  not 
exidbiting  lights  at  night.  In  rivers  steam  vessels  are  to  pass  as  near  as 
practicable  to  that  side  of  the  mid  channel  which  lies  on  the  vessel's  star- 
board. Owners  are  to  transmit  to  the  Board  of  Trade  twice  a  year  certi- 
ficates of  the  efficiency  of  the  engines,  and  are  to  report  the  supposed  loss 
of  any  vessel,  &iC, 

At  Latheney  Abbey,  Gloucestershire,  five  ancient  Norman  pillars  have 
been  dug  up. 

Long  Acre  Jmproremen  Is  — All  the  houses  belonging  to  the;Mercer's  Com- 
pany, in  Long  Acre,  opposite  the  end  of  Bowslrcet,  have  been  demolished, 
and  a  direct  lominunication  is  thus  esiablished  with  Waterloo  bridge. 
Tiie  new  street  at  the  end  of  St.  Martin's-lane  is  rapidly  progressing;  it 
is  one  of  the  widest  thoroughfares  in  London,  its  breadth  being  110  feel. 

The  Fortificnlinns  at  Slieerness.—Dec.  2!. — These  works  continue  to 
progress  rapnilv.  1  be  large  and  formidable  battery  opposite  the  dockyard 
gate,  facing  seaward,  is  now  complete,  with  the  exception  of  the  curtain  or 
parapet  wall,  winch  "ill  shortly  be  proceeded  with,  after  which  the  beds 
for  the  traversing  platforms  of  from  40  to  50  guns  will  be  laid  down.  The 
musketry  walls  connecting  Ibis  battery,  on  the  one  hand  to  the  fortifications 
at  Garrison  Point,  and  on  the  other  to  the  land  defences, are  also  complete, 
and  present  a  fine  appearance,  being  excellent  specimens  of  substantial 
workmanship.  These  land  defences,  which  extend  continuously  from  the 
Thames  to  the  Medway,  interrupted  only  by  the  drawbridge  to  Mile  Town, 
are  now  in  course  of  being  repaired  and  heightened,  by  the  mud  procured 
in  the  deepening  of  the  moat  which  protects  them.  The  excavations  for 
the  moat  which  sui  rounds  the  new  battery,  and  which  have  been  continued 
northward,  as  far  as  the  second  angle  of  the  old  works  at  Garrison  Point, 
and  soulhnard  into  the  moat  surrounding  the  land  defences,  are  nearly 
compleied,  and  workmen  are  now  engaged  in  several  parts  banking  it  up 
with  rubble  sioue.  The  greatest  number  of  men  are,  however,  engaged  in 
the  con»truclion  of  a  ravelin,  capable  of  containing  3,00U  men,  on  the  Mile 
Town  side  of  the  drawbridge.  The  moat  is  to  be  conducted  round  the 
ravelin,  aud  a  second  drawbridge  thrown  over  it.  The  repairs  and  altera- 
tions of  the  old  works  at  Garrison  Point  are  completed.  The  magazines 
are  in  course  of  being  filled.  New  barracks,  capable  of  containing  1,000 
niir,  are  to  be  immediately  erected,  and  three  Martello  towers  on  the  Isle 
of  Grain  shore,  should  the  fuundaliou  prove  satisfactory.  A  party  of  Sap- 
pers and  Miners  are  at  present  engaged  there  making  the  necessary 
borings  and  examinations. 

Anahisis  of  a  Peiurian  Alloy,  by  Mr.  Henry  How.— This  was  a  small 
plate  of  a  yellow  metal,  which  was  taken  from  a  band  of  similar  plates 
surrounding  a  human  sbuU:  it  consisted  of — 

Gold ■f.ll 

Copper   ..  ..  ..  ■.  ••  ••  ••  ''"' 

'J9bi 
It  is  a  question  whether  the  metal  is  an  artificial  alloy  or  the  crude  product 
of  a  mctallurgic  process.     The  author  was  inclined  to  the  latter  opinion.— 
Chemical  Society. 

King's  Well,  Bath.     Analysis  of  the    Water,  by   Messrs.  Merck  and 

Gallowav. — The  whole  method  ot  analysis  pursued   in   this   luvestigatioQ 

is  given  in  detail  in  a  paper  to  the  Chemical  Society,  and  the  authors  sum 

up  H  ilh  the  following  results  in  the  imperial  gallon  : 

Carbonate  of  lime 

Carbonate  of  magaeaa 

Carbonate  of  iron  ..  ..  •. 

Sulphate  of  lime 

Sulphate  of  uotasll  ..  ..  .. 

Sulphate  of  soila 

Chlor.de  of  sodium 

Chloride  <  f  magnesiom     .. 

Silica     .. 

With  traces  of  iodine  mod  oxide  of  maDfaoeM 


3-820 

0  3i9 

1  1-64 
80  052 

4641 
l»2.'» 
12  642 
I4i»l 

2»»2 


14t':>4« 


Its  specific  gravity  is  1-0025      d  its  temperi,tjre  115°,  the  atmospheri* 
being  6t>°  at  the  time. 
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■  u'  ^'f«'c»<  Merchant  Vessel  in  the  Irorto.— This  rnaKiiiHcent  ship  arrived 
'"  4"' '"ersey  last  monlh  ou  her  first  trip  across  the  Atlaiilic.  She  is  in- 
tended to  take  her  station  as  one  of  the  packet-ships  between  that  port  and 
New  York.  She  is  188  feel  long  between  perpendiculars,  19G  feet  from 
the  stem  to  the  talTrail,  42  feet  extreme  breadth  of  beam,  29  feet  deep,  and 
IS  1,81S  15-95lhs  tons,  carpenfer's  measurement,  or  1,511  31-95liis,  Go- 
Ternment  measurement.  It  is  estimated  that  she  will  stow  5,000  bales  of 
cotton,  or  3,000  tons  of  measurement  goods.  She  has  three  decks,  the 
same  as  a  frigate,  the  upper  one  being  as  substantial,  in  proportion,  as 
either  of  the  others. — Lii-erpool  Mercury. 

D«Win.— The  success  of  the  School  of  Engineering,  established  by  the 
University  in  1842.  has  exceeded  the  expectations  of  its  founders.  Seventy 
students  at  present  are  attending  its  classes.  The  course  of  instruction 
lasts  for  three  years.  At  the  end  of  each  year  the  students  pass  an  ex- 
aminalion  previous  to  their  being  admitted  into  a  higher  class,  and  a  final 
examination  for  the  University  diploma  ;  the  whole  is  under  the  control  of 
hir  John  MacneiU,  L.L.D.,  Professor  of  Engineering  in  the  University. 

Drainage  of  the  Zuyrferjfs.— The  works  in  operation  for  draining  the  Lake 
of  Haarlem,  seemed  to  have  stimulated  the  ingenuity  of  the  projectors  of  a 
stiU  more  gigantic  undertaking— the  drainage  of  the  Zuvderzee,  which  ac 
cording  to  a  plan  published  at  the  Hague,  is  proposed  to  be  effected  by  the 
construction  of  an  immense  dike,  cutting  ofl  the  communication  with  the 
North  Sea,  and  by  forming  a  canal  between  Amsterdam  and  the  coast  into 
which  are  to  be  diverted  the  rivers  which  at  present  empty  themselves  intn 
the  Zuyderzee. 

Demolition  of  Trinify  Church,  Edinburgh.— Ihc  North  British  Railway 
Company  have  projected  the  destruction  of  this  ancient  building,  erected  in 
1462  by  Mary  of  Gueldres,  wife  of  James  II.  of  Scotland,  and  containing 
her  tomb.  The  conduct  of  the  Commissioners  of  Woods  and  Forests  in  ap- 
pealing  to  the  magistrates  for  the  preservation  of  this  edifice,  affords  an  ad. 
mirable  contrast  to  the  cold,  money-loving  spirit  which  instigated  its  demoli- 

A  Gallery  of  Art  at  Calcutta  has  been  projected.  The  Government  offer 
to  contribute  5000  rupees  (£500). 

Button,  the  Archaologist — An  entertainment  in  honour  of  this  veteran 
supporter  of  the  cause  of  English  architecture  was  recently  given  at  the 
Freemasons'  Tavern.  We  regret  to  say  that  he  himself  was  prevented  by 
indisposition  from  attending.  ' 

Buckingham  Palace.— The  demolition  of  the  colonnade  in  front  of  the 
south  wing  has  been  commenced. 

Trinity  Church,  Paddingion.-The  foundations  of  this  church  have  par- 
tially  failed  :  the  cause  is  stated  to  be  as  follows  :  The  roads  round  the 
site  of  the  church  had  been  raised  16  feet  above  the  natural  level  e 
building  was  therefore  supported  on  brickwork  IG  ft.  G  in.  high  that  its 
base  might  be  on  the  ground  line.  The  embankments  of  .he  sni'rouudmg 
roads  having  sloping  sides,  and  the  foundation  of  the  church  having  verii 

ea  >h  ut',   fJ.r  ^'  °^  ""T^  """   '"'f"'"'"g  ''P^^e  'o   be  tilled  in:  the 
ft  to  yield  P'^'Pose  has  pressed  against  the  brickwork  and  caused 

Submarine  Telegraph.-The  South  Eastern  Railway  Company  have  ex- 
hibited .heir  confidence  in  this  invention  by  making  preparations  to  lav 
down  an  electric  telegraph  from  Folkstone  to  Boulogne.    '^^  '*"'■"'  '"  '"^ 

th^Ea,;^'"'^*"'  ;''"''™f''='»«'-i"S  13  acres,  are  about  to  be  erected  by 
the  tasleiu  Counties  and  Great  Northern  Railway  Companies  conjointly 

eJInt'"^^""  ^""^  ''t'  ^^'"  '''^'""^-  The  stone  work  has  undergone 
extensive  reparation,  and  a  new  pulpit  of  stone  has  been  erected 

Pa^'[;*^'nr'"i^'^"T?"—'^' """='"""<=''•  """"f  "'«  "'ost  interesting 
Pans,  a  chapel  painted  by  M.  Amaury  Dnval,  has  just  been  exposed  to 
view,  and  tour  others  by  di.Ieren.  artists  at  Notre  Dame,  de  LorX  and 
bt.  Sulpice,  will  soon  be  completed.  e  i-oiiiiie,  ana 

Ho(y  Trinity  Church,  Lirerponl.  is  nearly  completed.  The  stvle  is  the 
Decorated,  and  the  material  red  freestone.  The  cLurch  1  as  a  snire  and 
chromrdecorl'r  "^"'''"  ""■  ''"^''  ""^  "'"'  ""-'"'-^  "lahogany^^rpol  ' 
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of  the  d"  asteT  h,  ,1  '"''''''^''  ^»«  »«""»  "^ '"  Captain  D.  with  the  report 
prove  ovt  II  e  n  .k'  "T'tv  "  ^'  '""■  ^^"^  "'"""^^"y  ''"P^  "^'^  "^^y 
wasexamLd  hv  M,"  «  '"''"r'  "  "''*'  ""'^  "'«  other  dav  the  bridge 
leported  on."    ^    ^       ^""^  '"'''  '""  ''"^'='"  -^"Si-eers,  and  favourably 

paper''.-^"""''"^  P^'agraph  appeared  in  a  second  edition  of  the  same 

"We  have  since  learnt  from  Captain  Goodwin,  of  the  Engineers  that  this 
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attention  of  a  correspondent  in' Calcu.la,  who  s  a.'er.hat Th     br    le  a  "j 'n' 

fer::':^.;:rf,r^s.a.^d""""'-^  -^'"--^ '-' "- "-  ■-  --^  - 
^^:i;a;-:d^:,-:z---i^"-r-jr 

fallen       Z'  T"'''   ^""'P'^'^"  "y  Captain  Duncan,  of  the  Eng  neers   his 

and  a;  ,1  e  n  !   T"  ''"^  "''""  ""^  '"""J"'-  "«^  '•■'"-^-'1  "i.b  peinle 

an  meir  crews.     Our  luformanl  says  the  luss  of  life  had  not  b^eu 


THE  GREAT  BRITAIN  STEAM  SHIP. 

Mr.  Brunei  has  addressed  to  the  proprietors  of  this  vessel  a  report 
dated  December  14th,  of  which  the  following  is  a  brief  analysis  •_  ' 

The  ship  is  at  present  comparatively  little  injured.  The  strains  and 
damage  sustained  are  entirely  local,  and  not  communicated  to  the  whole 
hull,  as  would  have  been  the  case  in  a  wooden  vessel,  under  similar  cir- 
cumstances  All  the  injuries  done  to  the  Great  Britain  might  be  repaired 
if  she  could  be  got  into  dock.  i">"eu 

To  this  object  all  attention  ought  to  be  turned,  as  the  ship  would  scarce 
paytheexpenseof  breaking  up;  and  if  she   were  brought  into  port  ex- 
actly  ,n  her  present  condition,  she  would  be  worth  from  £40,000  to  £60  000 
It  would  require,  at  least,  three  months  to  complete  the  means  of  floating 
her,  and  ,n  the  interim  it  is  necessary  that  she  should  be  protected  against 
the  effects  of  the  sea.     To  this  end,  Mr.  Brunei  proposes  to  erecl-not  a 
fixed   breakwater,  which  has  been  already   proved  impracticable-but  a 
mass  of  fagots,  used  as  in  the  protection  of  sea-banks  in  Holland      The 
strongest  conviction  of  the  cheapness  and  efficacy  of  this  plan  is  expressed, 
hough       evy  persons  who  have  not  seen  the  effect  of  a  sea  beating  against 
fagots  will  share  in  it."     The  fagots  are  to  be  packed  closely  agLft  the 
ship  s  exposed  side  for  a  considerable  thickness  and  up  to  the  level  of  the 
deck.     The  whole  is  to  be  bound  into  a  compact  mass  by  rods,  driven 
through   the  fagols  vertically,  and   is  to   be  attached   tightly  to  the  shin 
by  iron  chams.     About  10,000  fagots  would  be  required. 

So  much  for  the  means  of  protecting  the  vessel-next,  as  to  the  mode  of 
subsequently  raising  her.  Mr.  Brunei  is  of  opinion  that  this  cannot  be 
well  effected  by  flotation.  There  are  only  10  feet  of  water  at  ordinary 
high  tide,  and  she  has  worked  herself  5  or  6  feet  into  the  rock  and  sand 
The  weight  to  be  raised  is  2000  tons,  and  therefore  if  the  buoyancy  of 
floal.ng  camels  were  resorted  to,  the  apparatus  would  have  to  be  of  enor 
mous  magnitude. 

It  is  recommended  that,  instead  of  hydrostatic,  mechanical  power  should 
be  employed,  and  that  when  the  ship  is  raised  sufficiently  to  allow  the 
repairing  of  her  bottom,  she  should  be  rendered  water-tight,  and  then  be 
lowed  to  Liverpool  or  Bristol. 


MENAI     TUBULAR    BRIDGE. 

EXPERIMENTS    AT    BLACKWALI,. 

We  have  on  one  or  two  recent  occasions  witnessed  experiments  made  oa 
the  huge  model  of  the  proposed  tubular  bridges  of  the  Chester  and  Holyhead 
Railway  under  the  able  direction  of  Alessrs.  Hodgkiuson  and  Fairbairn,  when 
several  other  eminent  engineers  were  present.  The  principal  object  of  the 
present  experiments  has  been  to  ascertain  the  proper  proportions  of  the  sec- 
tional areas  of  the  top  and  bottom  of  the  tube.  Great  additional  strength 
has  been  obtained  by  stiffening  the  side  plates  with  vertical  ribs  of  T  iron 
attached  at  equal  intervals  throughout  the  whole  length  of  the  tube 

In  the  first  experiments,  the  sectional  area  of  the  bottom  plate  being  22i 
•quare  mche.,  of  the  top  24  square  inches,  and  the  sides  10  inches,  a  weight 
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Experiments. 
No.  1 


2  3H 
2-77 
i96 
3- 17 
3-22 
3-38 
3-48 
3-70 
:i-81 


of  58  tons  produced  a  deflection  of  3-2  inches.  This  weight  was  allowed  to 
remain  till  the  following  morning,  and  the  increase  of  deflection  was  found 
to  be  inconsiderable.  The  tube  being  subsequently  laid  on  its  side,  in  order 
to  test  its  lateral  strength,  it  was  found  that  9  tons  produced  2  inches  deflec- 
tion, and  12  tons,  the  last  load  laid  on  the  tube  in  that  position,  produced 
3i  inches  total  deflection,  including  that  due  to  the  weight  ,of  the  beam 
itself. 

In  the  concluding  experiments,  Dec.  23,  it  was  determined  to  load  the 
model  bridge  till  it  was  broken.  The  following  table  e.\hibit3  the  deflection 
corresponding  to  each  load : — 

Load.  Deflection. 

31,6i*_'Ib 070incheS' 

.'.       57,947        I'Sl 

3        83.J10        1-91 

4         105.SC2         

5         I17,32n         

fi         125.U27         

7         135,25.'>        

8  ..          Same  weight  after  remttining  9  days 
S         KH,:,C,7         

10        144.:W2        

11        14;(,W4        

12         l.il,772         

With  the  last  load,  equal  to  67S  tons,  the  beam  broke. 

In  order  to  a  right  apprehension  of  the  manner  in  which  the  fracture  took 
place,  it  must  be  understood  that  the  thickness  of  the  bottom  plate  had 
been  greatly  increased  near  the  middle  point  of  the  model  by  additional 
plates,  which  were  continued  for  20  feet  on  each  side  the  centre ;  and  it  was 
where  the  thin  part,  or  single  thickness  of  the  bottom  plate,  commenced 
that  fracture  took  place.  The  bottom  plate  was  torn  asunder  with  a  very 
irregular  line  of  fracture,  not  contiguous  to  the  rivets.  The  vertical  or  side 
plates  also  gave  way,  but  in  them  the  rivets  (24  on  each  side,  of  -f^  iron) 
were  actually  cut  or  sheared  asunder,  the  rivet-holes  being  perfectly  unin- 
jured.   The  top  or  cellular  plate  remained  perfect. 

These  experiments  have  suggested  several  improvements  of  details  in  the 
bridges  to  be  constructed  over  the  Jlenai  and  Conway  :  but  at  present  the 
modifications  are  not  defined  sufficiently  to  he  laid  before  the  public.  The 
utmost  precautions  have  been  taken  to  secure  the  strength  and  stability  of 
the  proposed  structures.  The  greatest  credit  is  due  to  the  skill  and  persever- 
ance displayed  by  Messrs.  Fairbairn  and  Hodgkinson,  and  other  gentlemen 
called  in  by  Mr.  Stephenson  to  carry  on  the  investigation,  and  also  to  the 
liberality  with  which  expensive  models  have  been  provided. 


LIST    OP    NEW   PATENTS. 

GRANTED    IN  ENGLAND    FROM   NOVEMBER  25,   1846,  TO  DECEMBER  21,  1846. 

Six  Mont/ut  allowed  for  Enrolment,  unless  otherwise  expressed. 
Henry  Robert  Bamsbotha  m,  of  Bradford,  York,  worsted-spinner,  for  "  Improvements 
in  combing  wool.*' — .Sealed  Nov.  2.'». 

James  BvillouBh,  of  Blackburn,  Lancaster,  and  Adam  Ballough,  of  the  same  place,  for 
"certain  Improvements  in  looms  for  weaving.'* — Dec,  1. 

Henry  Bridges,  of  Croydon,  Surrey,  coach-builder,  for  "certain  Improvements  in  rail- 
way-wheels."— Dec.  1. 

William  Thomas,  of  Chenpside,  city,  merchant,  for  "  Improvements  in 'machinery  for 
sewing  or  stitching  various  fabrics."— Dec.  1. 

William  Johnson,  of  Grosvenor  Wharf,  Millbank.  gentleman,  for  "certain  Improve. 
ments  in  machinery  for  raising  or  lifting  and  lowering  weights  or  ponderous  bo  dies.  — 
Dec.  1. 

George  Ellins,  of  Droitwlch,  Worcester,  salt-manufacturer,  for  "  certain  Improvem  ents 
in  appiratus  for  manufacturing  salt." — Dec.  1. 

Richard  Love,  of  Coleman-street,  City,  merchant,  for  "certain  Improvements  in  pav- 
ing streets,  roads,  yards,  and  other  surfaces,  over  which  carriages  and  beasts  of  burden 
have  ID  pass." — Dec.  i. 

Jacques  Francois  Pinel,  of  Lyons,  France,  chemist,  for  "  Improvements  in  grinding 
wheat  and  other  grain.".— Dec.  1 . 

Samuel  Cunliffe  Lister,  of  Manningham,  near  Bradford,  manufacturer,  for  "  Improve- 
ments in  combing  wool." — Dec.  1 . 

William  Jlayo.  of  Silver-street,  City,  manufacturer,  for  "  Improvements  in  the  manu- 
facture of  aerated  liquids,  and  in  apparatus  used  for  such  manufuctures,  and  when  pump- 
ing the  liquids,  ani  also  in  bottling  fluids." — Dec.  1. 

George  Fergusson  Wilson,  of  Belmont,  Vauxhall,  Surrey,  gentleman,  and  John  Jack- 
son, of  S(rathville,  Wnndsworth-road,  for  "  Improvements  in  the  process  of  and  opnarutus 
for  treating  fatty  and  oily  matters,  and  manufacturing  candles  and  night-lights.  — 
Dec.  1. 

William  Johnson,  of  Grosvenor  Wh.-irf,  Millbank,  Westminster,  gentleman,  for  "  cer- 
tain  Improvements  in  propelling  carriages  on  railways." — Dwc.  2. 

Joseph  Bancroft  Rcade,  of  Stone  Vicarage,  Aylesbury,  Buckingham,  clerk,  for  "  certain 
Improvements  in  inks,  and  in  the  process  by  which  the  same  are  manfactured.and  the  sf- 
plication  of  some  of  these  processes  to  tlie  production  ot  certain  salts.*' — Dec.  ."i. 

Thomas  Craddock,  of  Birmingham,  engineer,  for  "  Improvements  in  steam  engines  and 
boilers,  and  in  machinery  coniiect«i  therewith." — Dec.  3. 

Williim  H.  Fox  Talbot,  of  Lacock  Abbey,  Wilts,  Esq.,  for  "  Improvements  in  obtain- 
ing and  applying  motive  power." — Dec.  3. 

Edmund  Worewood,  of  Tbombridge,  Derby,  merchant,  and  George  Rogers,  of  Stearii- 
Atie,  Derby,  merchant,  for  '■  Improvements  in  the  manufacture  of  iron  into  sheets,  plates. 


and  other  forms  in  coating  iron,  and  in  preparing  iron  for  coating  and  other  purposes." — 
Dec.  7. 

Eugene  Bazile,  of  Rouen,  France,  manufacturer,  for  "  Improvements  in  obtaining  heat 
during  the  manufacture  of  coke,  and  applying  such  heat  to  various  purposes."  (A  com- 
munication.)— Dec.  7. 

Jolin  Dacie,  of  Foxley,  Kennington,  Surrey,  genMeman,  for  "an  improved  apparatus  to 
be  attached  to  boots  and  shoes,  for  the  purpose  of  protecting  the  wearer  from  splashes  of 
myd  in  walking." — Dec.  7. 

Samuel  Clift,  of  West  Bromwich,  Stafford,  gentleman,  for  "  ceruin  Improvements  in 
the  distillation  of  tar  and  pitch." — Dec.  8. 

Alexander  Bain,  of  Hanover-street,  Edinburgh,  electrical  engineer,  for  " certain  Iin- 
provements  in  transmitting  and  recelring  electrical  telegraph  communications,  and  in 
apparatus  connected  therewith." — Dec.  12. 

Moses  Poole,  of  the  Patent  Bill  Office,  London,  gentleman,  for  "Improvements  in  the 
construction  and  working  of  electric  telegraphs,  and  in  apparatus  connected  therewith, 
partly  applicable  to  other  purposes."     (A  coaimunication.)— Dec.  14. 

James  Yates,  of  Masborough,  in  the  parish  of  Rotherham,  York,  engineer,  for  "  Im- 
provements in  the  construction  of  blast  furnaces." — Dec.  14. 

John  Keeley,  junior,  of  Nottingham,  dyer,  for  "  Improvements  in  dressing  or  finishing 
iace,  and  other  fabrics." — Dec.  14. 

WilUam  Longmaid,  of  St.  Helen's,  Lancaster,  gentleman,  for  "  Improvements  in  the 
manufacture  of  alkali  and  chlorine." — Dec.  14. 

Elijah  Galloway,  of  Buckingham-street,  Strand,  Middlesex,  civil  engineer,  for  "  Im- 
provements in  rotatory  engines,  and  iu  locomotive  carriages  and  railways.**— Dec.  14. 

John  Shaw,  of  Blackburn,  Lancaster,  for  "  certain    Improvements  in  machinery-  or  ap- 
paratus  for  carding,  drawing,  slubbing,  and   roving  cotton  wool  and  other  fibrous  sut>- 
stances." — Dec.  14. 
James  Carter,  of  Oldham,  Lancaster,  painter,  for  "  an  Improved  lubricator."— Dec.  14. 
Charles  Ford,  of  Shelton.  Stafl'ord,  engineer,  for  "  Improvements  in  the  manufacture  of 
pottery  or  earthenware,  and  in  the  tools,  instruments,  or  apparatus  employed  therein, 
part  or  parts  of  whicii  improvements  are  applicable  to  other  similar  purposes."— Dec.  14. 
Henry  Bleasdale,  of  Chipping,  Lancaster,  roller-maker,   and  William  Ryder,  of  Bolton, 
in  the  same  county,  roller-maker,  for  "  certain  Improvements  in  machinery  or  apparatus 
to  be  employed   in  the  manufacture  of  rollers  used  in  machinery  for  preparing  and  spin- 
ning cotton  and  other  fibrous  substances."— Dec.  14. 

John  Todd,  of  Glasgow,  engineer,  and  William  Johnson,  of  Birmingham,  engineer,  for 
"  Improvements  in  arranging  the  rails  on  certain  parts  of  railways."— Dec.  14. 

Johi.  Chubb,  of  St.  Paul's  Churchyard,  City,  for  "  Improvements  in  locks  and  latches 
to  be  used  for  fastenings."- Dec.  14. 

Benjamin  Vickers,  of  Sheffield,  Yorkshire,  merchant,  for  "  an  invention  called  the  me- 
chanical chirographer,  or  machine  for  delineating  letters,  figures,  and  other  characters." 
(A  communication.) — Dec.  14. 

Jeremiah  Campion,  of  Somers-place,  Hyde-park,  MiddleEes,  gentleman,  for  "  Improve- 
ments in  soldiers*  belts,and  improvements  to  facilitate  the  carrying  ofknapaacks."- Dec. 
15. 

Thomas  Friend  Dickinson,  of  Newcastle-upon-Tyne,  sharebroker,  and  John  Palkous, 
of  the  same  place,  gas  engmeer,  for  ■'  certain  Improvements  in  gas  metres."— Dec.  1-5. 

Mark  Bingley,  of  Cannon- street,  London,  stationer,  for  "Improvements  in  bookbind- 
ing, and  in  weaving  materials  usad  in  bookbinding,  applicable  also  to  other  weavings, 
and  in  preparing  for,  and  making  alphabets  for  account  and  other  books,  and  in  inking 
type  therefor  aiid  other  purposes,  and  in  preparing  sprinkled,  granulated,  or  mottled 
paper  for  bookbinders  and  otheis,  applicable  also  to  the  edges  of  books,  and  in  graining 
or  chequering  Russia  or  other  leathers."— Dec.  15. 

Richard  Turner,  of  Hammersmith  Works,  Dublin,  and  Bath-place,  New-road,  Middle- 
sex, for  "  Iroprovemeuts  in  the  coustruction  of  roofs  of  railway  stations,  and  roofs  and 
floors  of  other  buildings."— Dec.  15. 

Walter  Smart,  junior,  of  Leather  lane,  Middlesex,  lithographic  prmter,  for  "a  neiv  or 
improved  lithographic  printing  press."— Dec.  21.. 

John  Watson,  of  Glasgow,  manager  to  Messrs.  Gilmour  and  Kerr,  power-loom  cloth 
manufacturer,  for  "  Improvements  in  weaving  by  Jacquard  looms  by  power.'*— Dec.  21. 

Peter  Borne,  of  the  Crescent,  Minories.  City,  engineer,  for  "  Improvements  in  the  con- 
struction of  piers  and  harbours.*'— Dec.  21. 

John  Jennings,  of  Ollerton,  Chester,  farmer,  for  "  certain  Improvements  in  machinery 
or  apparatus  for  threshing."— Dec.  21. 

Richard  Boyce  Osborne,  of  Limerick.  Ireland,  civil  engineer,  for  "certain  Improve- 
ments in  bridges,  roofing,  and  flooring,"     (A  communication.)— Dec.  21. 

Louis  Sylvian  Gonin,  of  Paris,  manufacturer,  for  "  Improvements  in  printing  stuffs, 
paper,  ar.d  other  matters." — Dec.  21. 

Moses  Poole,  London,  gentleman,  for  "  means  and  apparatus  for  administering  certain 
matter  to  tlie  lungs  for  medical  or  surgical  purposes."     ;A  communication.)— Dec.  11. 

Joseph  WTiitworth,  of  Manchester,  engineer,  for  "  Improvemenu  in  machinery  for 
knitting."— Dec.  21. 

Augustus  Applegarth,  of  Dartford,  Kent,  caUco  printer,  for  "  Improvements  in  ma- 
chines for  printing  paper  and  other  fabrics."— Dec.  21. 

Moses  Poole,  London,  gentleman,  for  "  Improvements  in  steam-engines,  andmachincry 
tor  propelling  machinery  and  fluids."    (A  communication.)— Dec.  21. 

Antoiue  Perpigna,  of  Paris,  advocale,  for  "  certain  Improvements  in  machinery  for 
plaiting  and  braiding."    (A  communication.)- Dec.  21. 

John  Perry,  of  Leicester,  wool-comb  manufacturer,  and  James  Noble,  of  the  same  place, 
wool. comber,  for  "certain  Improvements  in  combing  wool,  and  in  preparing  wool  for 
combing  and  carding."— Dec.  21. 

Pierre  Frederic  Gougy,  of  Leicester-square,  Middlesex,  gentleman,  for  "  Improvements 
in  apparatus  and  machine.y  for  raising,  lifting,  aud  otherwise  moving  heav7  bodies.  — 
Dec.  21. 


TO  CORRESPONDENTS. 

Sir  Howard  Douglas  requests  us  to  state  that  he  will  in  a  short  time 
reply  to  the  observations  on  the  Strength  and  Stability  of  Huogerford 
Bridge,  in  our  last  (December)  number.  ■ 

H  S  —The  second  letter  was,  we  suppose,  mtended  lo  prevent  the  pub- 
lication'of  the  first,  whioh  would  otherwise  have  been  inserted.  Perhaps 
our  correspondent  will  write  again  after  reading  the  letters  on  the  subject 

'"  r"  ceit*ed  :  "  Ancient  and  Modern  Architecture ;"  "  Life  of  Gandoa  ;" 
X  V  Z,  North  Wales.— Next  month. 


CA.TLflEiOR.'Ml.. 
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COLOGNE    CATHEDRAL. 

{TVith  an  Engraving,  Plate  V.) 
It  is  not  a  century  since  Christiein  architecture  was  praised  for  its 
barbaric  mignificence.  Tlie  admiration  accorded  to  it  differed  in 
degree,  but  was  identical  in  nature,  with  tliat  given  to  the  grotesque 
Indi.in  pagoda,  or  the  fantastic  extravagancies  of  Louis  Quatorze. 
Vitruvius  had  reduced  the  proportions  of  temple  architecture  to  nu- 
merical calculation,  and  shown  how  many  times  the  height  of  a  co- 
lumn should  exceed  its  width:  but  as  there  was  no  book  extant  in 
which  cathedral  architecture  was  similarly  treated,  it  was  condemned 
as  unsystematic  and  inharmonious.  The  plumb-line  and  foot-rule 
were  then  the  critic's  stock-in-trade;  with  these  implements  the 
"  noble  art  of  criticism"  was  worked  out  with  all  the  mechanical  pre- 
cision of  plane  surveying. 

After  a  time,  however,  the  bright  thought  was  suggested  that, 
perhaps,  the  medisval  architects  were  not  the  barbarians  they  had 
been  taken  to  be  ;  that,  with  all  their  caprices  and  apparent  defiance 
of  rule,  there  might  be  some  method  in  their  madness,  if  it  could  but 
be  found  out.  It  was  questioned  whether  there  might  not  be  other 
harmonies  more  subtle  than  those  which  are  capable  of  being  settled 
by  the  multiplication-table.  And  when  these  heresies  in  architecture 
had  once  been  started,  they  were  not  forthw  ith  silenced  as  visionary ; 
but,  on  the  contrary,  spread  and  multiplied  exceedingly.  It  is  true, 
that  the  orthodox  Academies  and  "legally  constituted  authorities" 
had  nothing  to  do  with  the  promulgation  of  the  new  doctrines,  and 
that  one  of  those  Royal  Societies  who  have  been  kind  enough  to 
undertake  the  protection  of  art — namely,  the  Academie  Royale  des 
Beaux  Arts  at  Paris — did  in  its  wisdom  pronounce,  in  June  ISIG,  a 
strong  anathema  against  the  revival  of  Pointed  architecture.  But, 
notwithstanding  the  resistance  of  this  and  other  very  solid  bodies  to 
external  pressure,  it  has  become  more  or  less  evident  to  all  who  are 
concerned  in  the  matter,  that  the  opposition,  whether  passive  or 
active,  was  quite  too  late  and  might  be  safely  disregarded. 

Now,  among  all  mho  love  Art  for  its  own  sake,  and  who  can,  there- 
fore, appreciate  its  existence  independently  of  the  aid  of  arithmetic, 
a  general  conviction  seems  to  be  growing  up,  that  the  most  eloquent 
defence  of  their  doctrines  has  been  set  forth  on  the  banks  of  the 
Rhine.  Universal  consent  appears  to  point  to  the  fact  that  there 
stands  the  noblest  and  mightiest  of  all  monuments  of  mediffival  thought 
and  skill. — The  Cathedral  of  Cologne,  wasted  by  time  and  the 
elements,  despoiled  by  French  soldiery,  despised  by  classic  connois- 
seurs, and  neglected  by  its  own  proper  guardians,  has  come  to  be 
considered  the  most  beautiful  of  poems  which  man's  hand  has  ever 
written  in  stone. 

But  this  builded  poem,  though  it  excel  all  others  in  beauty,  is  yet 
one  of  the  least  complete;  so  to  speak,  only  a  few  books  of  it  remain, 
and  those  have  been  sadly  marred  by  the  notes  and  emendations  of 
commentators.  Accordingly,  the  promulgators  of  the  new  architec- 
tural doctrines  were  desirous  to  repair  the  injuries  which  false  friends 
and  professed  enemies  had  inflicted  upon  Cologne.  But  the  work  of 
reparation  had  scarcely  been  begun,  before  it  was  found  out  that 
another  work,  far  more  magnificent,  might  be  attempted  with  every 
prospect  of  success — namely,  that  of  completion.  Now,  in  order  to 
comprehend  the  magnitude  and  boldness  of  this  project,  it  is  requi- 
site to  understand  clearly  the  original  plan  and  design  of  the  building, 
and  to  what  extent  the  intention  of  *.he  first  architects  had  been 
carried  into  eflect. 

The  design  of  the  building  coraprehende<l,  in  the  first  place,  two 
enormous  towers  at  the  west  end,  surmounted  by  spires ;  and  this  part 
alone,  as  it  surpassed  in  magnitude  everything  similar  to  it  in  the 
world,  so  also  would  have  been  superior  in  the  costlinesss  of  its  de- 
corations. For  the  spires  were  each  o  have  attained  the  height  of 
536  feet — a  height  nearly  double  that  at  Lincoln,  and  exceeding  that 
at  Salisbury  by  132  feet;  and  the  profusion  and  delicacy  of  sculpture 
would  have  outvied  Strasburgh  itself.  The  height  of  the  nave  in- 
ternally was  to  have  been  150  feet,  and  some  idea  of  its  magnitude 
may  be  formed  from  the  assertion,  that  it  is  of  sufficient  capacity  to 
No.  113.— Vol.  X.— Febbcart,  1847. 


contain  the  Chapel  of  King  College,  Cambridge,  completely  with- 
in it.  The  nave  at  Cologne  was  to  have  double  aisles,  including 
which,  its  total  breadth  would  be  the  same  as  its  internal  height, 
namely  150  feet.  The  approximate  equality  of  the  breadth  and 
height  of  the  nave  is  observed  in  most  of  the  English  cathedrals. 

Besides  the  parts  described,  there  were  double  transepts,  and 
beyond  them  the  stately  choir  delineated  in  our  engraving,  which  is 
the  only  complete  part  of  the  building.  The  external  height  of  the 
choir  is  208  feet— as  nearly  as  possible  the  height  of  the  towers  of 
Westminster  Abbey ! 

The  total  length  of  Cologne  Cathedral  is  not  very  great  compared 
with  its  width,  being  500  feet.  In  this  respect  it  is  exceeded  by 
three  of  our  own  cathedrals— Winchester,  Ely,  and  Canterbury,  and 
equalled  by  two  others — York  and  Lincoln :  and  it  is  curious  to  ob- 
serve, that  while  in  these  edifices  the  length  is  six  or  seven  times  the 
breadth,  in  the  great  continental  church  the  length  is  only  three  times 
and  one-third  the  breadth. 

Of  the  vast  pile  thus  contemplated,  comparatively  little  has  been 
actually  executed.  The  choir,  as  we  said,  is  the  only  complete  part. 
In  each  transept  a  portion  of  the  east  walls  is  erected.  Of  the  nave 
little  is  built,  and  there  exists  a  great  gap,  which  is  covered  in  by 
teisporary  walls  and  roofs:  the  northern  aisles  are  in  the  most  perfect 
condition,  seven  compartments  in  their  roofs  being  groined  over,  and 
the  windows  being  finished  and  filled  with  stained  glass;  but  in  the 
southern  aisle  the  windows  had  only  reached  the  springing  of  their 
arches.  In  the  grand  western  facade  of  the  cathedral  there  is  a  large 
vacant  space  between  the  north  and  south  towers ;  and  of  these 
towers,  the  southern  only  had  reached  to  the  height  of  the  nave  and 
choir-roofs,  the  northern  being  only  just  commenced. 

It  will  be  seen,  therefore,  that  the  work  of  completing  this  Cuthe- 
dral  excels  in    magnitude  that  of  erecting  almost  any  other.     And 
this  consideration  alone  can  give  us  an  adequate  notion  of  the  bold- 
ness and  enthusiasm  which  must  have  actuated  the  Germanic  nations 
when  they  undertook  this  gigantic  task:  for  though  the  mere  magni- 
tude of  the  work  may  be  understood  from  the  foregoing  dimensions, 
their  vaiiety  and  intricacy  can  only  be  ascertained  from  minute  local 
inspection.     The  tracery  is  different  in  every  window  (the  manufac- 
ture of  "Gothic  windows"  at  so  much  a  dozen  being  a  somewhat 
later  invention).    The  whole  structure,  as  may  be  seen  from  the  view 
of  the  choir,  would  tower  above  a  forest  of  finials,  pinnacles,  and 
flying  buttresses.     Every  part  seems  literally  covered  with  the  luxu- 
riant overgrowth  of  delicate  sculpture — rich   canopies  for  figures  of 
the  saints,   crockets  carved   into  the  semblance  of   roses   with   the 
minuteness  of  nature;  every  beautiful  form  which  Flora  could  sug- 
gest, and  every  strange   form  which  a  fantastic  imagination   could 
create,  seem  here  embodied  in  stone.     Amidst  flowers  and  foliage 
and   clustering  fruits,    appear  strange   fabulous  monsters,   dragons, 
griffins,  and  winged  unicorns.     The  demons  and  bobgoblinu   who,  as 
every  one  knows,  used  in  olden  time  to   play  such  terrible  pranki 
about  the  mountains  of  the   Rhine,  here  live  again,  long  after  the 
printing  press  and  the  steam   engine  have  laid  them   low. — As  you 
walk  round  the  building,  look  up  suddenly,  and  you  will  probably  sec 
some  fantastic  merry  devil  grinning  at  you  from  beneath   a  water- 
shoot  or  corbal ;  suddenly  turn  the  angle  of  a  buttress,  and  you  find 
that  a  troop  of  little  imps  have  been  watching  you  round  the  corner: 
while  within  the  gorgeous  choir,   solemn  figures  of  the  saints  look 
down  from  their  lofty  niches,  and  gigantic  angels  seem  to  hover  high 
up  above  the  altar.     Towards  dusk,  it  requires  strong  nerves  to  look 
at  these  mysterious  forms   without  awe,  for  they  gain  in  apparent 
size,  and  look  tenfold  more  mysterious,  in  the  twilight  ;  and  no  one, 
probably,  would  like  to  be  locked  up  all  night  in  Cologne  Cathedral, 
with  no  other  company  than  these  saintly  eliigies,  the  sepulchral  mo- 
numents, and  the  reliques  of  the  Three  Kings.* 

*  The  account  of  the  works  of  Cologne  Cathedral  will  be  continued,  with  additional 
Engravings  :  for  the  one  now  presented  to  our  readers  we  are  indebted  for  the  original  to 
"  Gailbabaud's  Ancient  and  JUudern  Architecture.'' 
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HALL  OF  LIBERTY  (LIBERATION),  KEHLHEIM. 
It  is  not  only  by  it,  pregnant  historical  and  ethic  character,  but  by 
themassivenessandsterlingnessof  its  architectural  concept.on  .hat 
this  monumont  (called  forth  by  the  will  of  the  K,ng  of  Bavar.a)  de- 
rves  especial  attention.  Thus,  Liberty  Hall.  .Uh  Us  huge  bronze 
n,e,norial  tablet.,  will  infuse  new  ideas  and  thoughts  m  the  miud  of 
nations,  which,  however  they  may  be  iniparted,  we  are  much  m  need 

"^Kehlheim  is    situated  about  four  leagues  above  Donaustauf ;  op- 
posite which  latter  place  the  Walhalla  reflects  its  f -'^o-s  .n  the 
waters  of  the  Danube.     Celebrated  for  years   past  by  Us  valuab  e 
limestone  quarries-another  consideration  has  induced  Lew.s  I.  to 
seTect  it  fo?  the  site  of  his  new  creation,  viz.,  it  bong  the  place  where 
the  Ludwig  canal  disembogues  into  the  Danube.     In  the  nearly  r.gh  - 
angle  space  which  the  river  and  canal  form  here,  the   erra.n  ascen 
conside  ably,  and  forms,  towards  the  Danube,  an  elevated  seep   wall 
of  rocks.     U  is  on  this  commanding  plateau  that  Liberty  Hall  is  being 
erected.    The  main  structure,  a  huge  rotunda  with  a  dome   ce.hng 
forms  a  octo-decagon  iAcl,..neck)  of  20G  feet  diameter  in  the  greates 
«idlhof  the  ball;  exclusive  of  the  outer  groined  vaulted  arcade  that 
Lrounds  it;  the  outer  hall  abuts  to  a  height  of  60 feet  (including  a 
.L  roof)  against  the  dome  structure,  and  round  the  o-ter  vaulted 
■ha  1  extend  the  groined  vaulted  arcades,  of  a  joint  height  of  22  feet 
Lldilg  the  gfoining.     The   building  will  rise,  up  to  the  high^t 
point    of  the   lantern  in  the  cupola,  to  the  elevation  of    175  fee  . 
Th   height  from  the  vaulting  to  the  entablature  is  lOOfeet.     Benea  b 
the  latter  extends  the  outer  triumphal-area,    consisting    of   double 
Ib-openings,  separated  by  two  pilasters,  all  round  the  octo.decagon. 
Above  the  entablature,  three  steps  surround  the  outer  dome  vaul  ing. 
The  stair.,  from  the  entrance,  lead  up  to  half  the  height,  straight  to 
the  main  building;   they  then  branch  off,  laterally  in  two  ascents.     If, 
therefore,   we   step   in    the    centre    of  the  building,   we    are   sur- 
rounded by  a  cycle  of  columns,  whose  diameter,  from  the  centre  of 
one  column  to  the  opposite  column,  through  the  diagonal  of  the  ro- 
tunda,  measures  100  feet.     Eighteen  columns  rise  from  the  floor,  on 
the  radii  of  the  octo-decagon.    They  are  monoliths  of  g.-anite    and 
measure  (including  bases  and  capitals,  of  white  marble)  27  feet,  and 
have  a  diameter  of  4  ft.  4  in.     Above  these,  spring  circular   arches 
with  archivolts,  also  of  white  marble,  and  the  eighteen  mural  surfaces 
above  them  are  of  yellow  marble  ;  on  these  are  inscriptio.ml  tablets  of 
white  marble.     The  space  above  the  eighteen  mura    surfaces  is  di- 
vided by   double   arch  openings,  with  pilasters  and   semi-columns. 
Behind  these,  extends  the  inner  triumphal  area.     Above  these  arch- 
openings  of    the  inner  triumphal  area,  the  vertical  portion  of  the 
building  extends  to  a  height  of  84  feet  above  the  inner  floor.     The 
inner  dome  vaulting  rises  thence  to  a  height  of  30  feet  up    to  the 
lantern,  whose  diameter  in  the  clear,  is  31  feet.     Behind   the  circle  of 
columns,  on  the  ground  floor,  extends  an  arcade  with  groined   van  t- 
iugs,  which  the  architect  intends  to  dress  with  dark  red  marble   the 
effect  of  which  will  be  surprising.     This  arcade  is  surrounded   by  a 
cella-wall  of  8  feet  thickness,  which  latter  divides  the  inner  from  the 
outer  arcade.     According  to  these  measurements,  the  plan,  elevation, 
and  sections  of  this  gigantic  structure  may  be  easily  conceived. 

This  huge  rotunda  and  cupola  structure  is  merely  destined  to   be 
the  shell  of  its  internal,  strictly  monumental,  kernel.     If  we  again 
go  to  the  centre  of  the  podium  of  the  hall,  under  the  lantern  of  the 
cupola  (which  alone  will  light  this  huge  space),  we  shall  see  ourselves 
surrounded,  at  the  distance  of  40  feet,  by  a  ring-formed  stylobate, 
which  has  no  entrance,  save  by  one  opening,  opposite  and  in  a  right 
line  to  the  main  entrance  of  the  hall.     On  this  (continuous)  stylobate, 
stand,  in  a  circle,  thirty-four  colossal  Victories,  in  pairs,  close  to  each 
other,  before  the  columns,  and  holding  each  other  with  one  hand; 
with  the  other,  each  pair  grasps  a  bronze  shield,  made  of  the  enemies- 
cannon.     On  the  gilded  front  of  these  shields  are  inscribed  the  names 
of  the  different  battles.  &c.,  and  the  names  of  the  leaders  will  be  put 
in  the  corresponding  marble  tablets  on  the  same  wall-face  of  the  ooto- 
decao'on.    The  backs  of  the  shields  will  not  be  gilded,  for  the  pur- 


pose of  showing  the  metal  they  are  made  of.  The  winged  Victories 
are  each  10  feet  high,  and  of  white  marble,  and  form,  with  the  miss 
of  shields  which  they  bear,  an  unterrupted  and  most  imposing  circle  ; 
this  being  only  open  at  one  place-the  main  entrance.  They  are  to 
be  made  after  models  of  Master  {sic)  Schwanthaler. 

In  conclusion,  it  is  to  be  remarked,  that  the  king  of  Bavaria  has 
ordered  that  not  one  piece  of  wood  is  to  be  used  in  this  structure, 
which  will  consist  entirely  of  Kehlheim  limestone,  granite.  Slander's 
marble,  iron,  and  copper,  with  which  latter  metal  the  cupola  and  the 
entrance-hall  will  be  roofed.  The  very  foundation  of  the  walls 
had  to  extend,  at  places,  to  the  depth  of  50  feet,  owing  to  the  in- 
equality of  the  terraiji,  is,  in  itself,  a  vast  complex  of  numberless 
arches  and  vaults,  well  worthy  the  attention  of  builders.  The  inge- 
nious manner  in  which  the  architect  has  executed  the  double  vaulting 
of  the  dome  is  not  to  be  passed  over  in  silence.  The  name  of  this 
worthy  master  is  Sir  Frederick  Gaevtner,  P.R.A.  of  Arts  at  Munich. 
■^  J.  L Y. 


DISCOVERY  OF  TERMESSUS. 
The  site  of  Termessus,  one  of  the  largest  and  most  important  cities 
of  Asia  Minor,  has  long  been  a  matter  of  doubt.  The  recent  travels 
of  Lieut.  Spratt  and  Professor  Forbes  in  Lycia,  have  however  settled 
the  dispute,  and  to  these  enterprising  travellers  we  are  indebted  for 
a  discovery  of  great  interest  in  an  architectural  point  of  view,  and 
one  which  adds  to  the  records  of  ancient  art  a  whole  ci>y  filled  with 
Roman  edifices,  many  of  them  very  important  and  in  an  excellent  state 
of  preservation.  Of  these,  one  of  the  principal  is  the  ancient  theatre, 
which  is  minutely  described.  The  nature  and  extent  of  the  discove- 
lies  will  be  seen  from  the  following  narration  :— 

"The  valley  became  more  and  more  coufined.  ^e  were  evidently  en- 
tering an  important  pass;  every  here  and  there  were  traces  of  fo.t.bca- 
tions:  suddenly,  in  the  narrowest  partof  tlie  gorge,  we  came  u,:oa  a  range 
of  perfect  and  admirably  built  Hellenic  walls,  stretching  across  i  fo...- 
Bed^by  towers,  and  passable  only  by  the  ancent  and  narrow  ,,a  hway 
The  fortifications  mentioned  by  Arrian,  the  pass  through  which  the  a.  my 
of  Alexander  marched,  seemed  before  us,  and  at  every  turn  we  CKi-ected 
?o  see  the  walls  of  Termessus.  Our  guide  pointed  to  the  summit  of  U  e 
mountain  above  us,  and  said  he  had  heard  of  ruins  there.  About  a  m  le 
"eyond  the  gateway,  we  reached  a  khan,  consisting  of  three  stone  bu,  d- 
ings,  and  a  coftee-honse,  kept  by  Turkish  sold,ers,  acting  as  Su-;''^;^  '« 
nass  Here  we  put  up  for  the  night,  not  a  little  gratified  by  the  a^u.anee 
gfven  us  brone  of  these  men,  tha°  the  report  of  ruins  on  the  neighbouring 

"°Et?inTer;ning  we  commenced  the  asccntof  the  nmuntain  to  seek 
for  the  ruined  city.  The  first  part  was  over  steep  and  rocky  ground,  but 
If  era  ime  we  came  upon  an  ancient  roadway,  leading  towards  an  op  a- 
ing  in  the  mountain  side  between  two  towering  rocky  peaks  F;11»^^'°S 
hts  road,  which  was  buried  in  trees,  and  encumbered  "7  und..  wood  tor 
an  hour  and  a  half,  we  suddenly  came  upon  two  ancient  S'^'^"  ""f;^- 
almost  perfect,  one  on  either  side  of  the  way.  Me  did  not  linger  to  irdce 
anv  con^iectingwall,  but  hurried  anxiously  on  with  sanguine  expectations 
Fo'  nea  ly  a  mile  we  met  with  no  other  traces  of  ruins  ;  some  sarcophagi 
were  at  length  discovered  among  the  thicket,  and  °«">''^"'-;" '^^„^^"| 
of  a  great  rock,  were  carved  in  large  letters,  the   words  nAATONIkOS 

*'sudTn'i^%fter  crossing  a  low  wall,  w-e  emerged  from  tl^«  '".-ketl  -d 
entered  an  open   and  flat  area  between  the  two  S^^  ™;^^^' ^^^^'^^.'^^^'i^. 
hv  inaccessible  precipices.      On  it  ruins  were  profusely  scattered  ,  nume 
roVs   on.bTand'^krcophagi,  fallen  buildings  "f ''^Tk ''''^' '"h,  "   IZ  of 
h    ornamented  doorway  If  which  stdl  stood,  f'-^''^'*  b,  a  goodly  fl  ght  of 
steps       Fluted  columns   of   large  dimensions  lay   strewed  in  '"oments 
uno,  the  .-round.     Unwilling  to  delay  until   we  had  ascertained   the   fu  1 
r  1   of  !he  city,  after  a  hasty  glance  we  proceeded  to  t^^   "ppe     end  of 
the  nlatform      Here  the  valley  became  more  contracted,  and  a  strong  ana 
J'f^lt  will  was  thrown  across  it.     Within  this,  ''^^-^^^f^^^ 
more  perfect  preservation  appeared   especially  a  Pf  ^  '  '   .    '   '  ,?et  to  the 
extent,  having  numerous  doors  and  windows,  and  almo=t   P^' '"t  '»  '"^^ 
roof      ike  the  others,  it  was  constructed  of  rectangular   blocks  of  lime- 
stone, wihonttterv'ening  cement ;  before  us,  on  what  «PP--'   "  ^^^-^^ 
mount  dn  top.  a  third  wall  appeared,  to  which  we  i^^""''"''  "P" ''°S    ^ 
find  the  acropolis.     Hitherto  we  had  met  with  no  mention  of  the  c   y  m 
L"vo    the  inscriptions,  but,  on  ascending  to  the  last-mentmned   wall   we 
:  L  upon  an  ins'cribed  pedestal,  which  — '  - -;-™  ^  ^^^.^  b^ 
a  name  shouted  out  by  the  finders  with  no  small  delight,  ami  echoea   oy 
fhe  oTd  rocks,  as  if  ia  confirmation.    It  must  have  been  new  to  tbem  after 
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having  rested  so  long  unspoken.  On  reaching  the  third  wall,  our  surprise 
was  great  at  liading  that  hitherto  we  had  beeu  wandering  as  it  were  only 
in  tlie  vestibule  of  the  city,  and  that  Termessus  itself  was  yet  to  come, 
built  on  the  mountain  top,  even  as  Arrian  has  recorded.  It  stood  on  a 
platform,  surrounded  by  a  natural  wall  of  crags,  three  to  four  hundred 
feet  high,  except  on  the  east,  where  it  terminated  in  a  tremendous  pre- 
cipice, diving  into  a  deep  gorge,  opening  into  the  Pamphylian  plain. 

After  crossing  the  third  wall,  our  attention   was  first   attracted   by   an 

avenue,  bordered  on  each  side  by  a  close  row   of  pedestals,  terminated  at 

each  end  by  public  buildings,  apparently  temples.      These  pedestals  were 

almost  all  inscribed,  and  the  inscriptions  in   good   preservation.     One  of 

hem  was  of  peculiar  interest,  confirming  this  site  as   Termessus  Major, 

EPMH22EnNTnN  MEI20NQN  nOAIS. 

Above  the  avenue  to  the  west,  appears  to  have  been  the  habitable  por- 
tion of  the  city, — the  buildings  there,  which  are  all  fallen,  having  the 
aspect  of  the  remains  of  dwelling-houses.  To  the  south  and  east  the 
ground  is  covered  by  public  edifices,  many  in  tolerable  preservation,  others 
prostrate, — all  of  substantial  architecture.  In  the  centre  is  an  open 
levelled  space,  which,  from  an  inscription,  proved  to  be  the  Agora.  In 
the  midst  of  it  stands  an  isolated  rock,  about  fifteen  feet  high,  surmounted 
by  a  plain  sarcophagus,  below  which,  at  the  head  of  a  flight  of  steps, 
liewn  out  of  a  rock,  is  a  recess  with  a  seat  (a  Bema?).  There  are  also 
niches  for  volive  tablets.  The  area  of  the  Agora  is  undermined  by  exten- 
sive cisterns,  the  roofs  of  which  are  supported  by  massive  pillars  and 
arches.  This  area  seems,  during  the  Middle  Ages,  to  have  been  inclosed 
by  the  walls  and  cells  of  a  monastery,  one  of  the  very  few  remains  of 
Christian  origin  at  this  site.  Termessus  was  the  seat  of  an  episcopal  see. 
Around  the  Agora  are  the  most  important  public  buildings  ;  the  most  per- 
fect of  these  is  a  great  square  erection  with  highly  finished  walls,  orna- 
mented with  Doric  pilasters,  and  having  only  two  windows,  placed  high 
up.  A  smaller  and  similar  building  stands  behind  the  larger,  the  most 
prominent  object  among  the  ruins,  and  by  its  side  a  second,  in  front  of 
which  are  two  pedestals,  bearing  inscriptions,  one  in  honour  of  Plato,  who 
appears  to  have  been  held  in  high  esteem  by  the  Termessians,  and  the 
other  dedicated  to  the  Muses,  of  whom  this  was  probably  the  temple. 
By  the  side  of  the  Agora,  and  on  the  left  of  the  great  square  building,  are 
the  fallen  remains  of  a  Doric  temple,  apparently  (from  an  inscription)  de- 
dicated to  the  sun.  Some  of  the  blocks  are  of  Parian  marble,  and  are 
fragments  of  sculptured  friezes.  A  search  and  excavation  among  them 
would  most  probably  lead  to  the  discovery  of  many  works  of  art." 


ANCIENT  SYRACUSE. 

Paper  read  ly  S.  Angell,  Esq.,  at  the  Royal  Institute  of  British  Archi- 
tects, Jan.  11,  1847. 

The  ancient  Syracuse  occupied  the  first  rank  of  all  the  cities  of 
Sicily,  or  Mugna  Grsecia,  in  point  of  extent  and  political  importance; 
and  there  are  few  remains  of  ancient  cities,  even  in  Greece  herself, 
wliich  are  more  interesting  to  the  scholar  or  the  antiquary. 

I  visited  the  ruins  and  the  modern  city  in  company  with  some 
fellow-students  in  tlie  summer  of  1822.  The  classical  interest  of 
the  spot,  the  beauty  of  the  situation,  and  the  splendour  of  the  climate 
(noted  by  Cicero  for  its  sunshine  in  every  day  of  the  year)  were  such, 
that  not  even  a  week's  painful  imprisonment  in  the  quarantine,  on  a 
subsequent  occasion,  could  diminish  my  feelings  of  admiration  for 
this  renowned  spot. 

The  present  paper  being  principally  devoted  to  the  architectural 
description  of  the  ancient  city,  I  will  not  occupy  the  time  of  the 
meeting  with  a  long  account  of  its  history:  it  will  be  sufficient  for 
our  purpose  merely  to  refer  to  the  tradition  of  its  having  received 
its  inhabitants,  in  very  early  ages  of  the  world,  from  Egypt  and  Phce- 
Dicia;  tliat  they  were  driven  out  by  the  .Siculi,  who,  in  their  turn, 
were  replaced  by  a  colony  from  Corinth,  led  by  Archias,  one  of  the 
HeraclidJE,  in  the  second  year  of  the  eleventh  Olympiad,  or  about 
732  years  before  the  Christian  era.  The  city  was  named  by  them 
Ortygia,  or  the  island  of  quails  (the  same  name  was  origiuaily  given 
to  the  island  of  Delos). 

We  have  the  united  testimony  of  ancient  historians  and  poets  to 
tbe  effect,  that  the  city  rapidly  increased  until  it  arrived  at  so  great 
an  extent,  and  to  such  a  degree  of  splendour,  that  Thucydides  (long 
before  it  reached  its  summit  of  prosperity  under  Dionysius)  acknow- 
ledged it  to  be  equal  in  size  to  Athens ;  and  Cicero  mentions  it,  in 
one  of  his  orations,  as  the  largest  and  most  magnificent  city  in 
Greece.* 

The  city  was  under  different  governments  until  freed  from  the  ty- 
ranny of  Thrasybulus,  440  B.C.;  and  sixty-one  years  afterwards  it  was 
usurped  by  the  Dionysii,  who  were  expelled  by  Timoleon,  343  B.C. 
The  celebrated  part  it  took  in  the  wars  with  Carthage,  its  memorable 

*  Urbem  Syracusas  maxiroam  esse  Grtecarum  urbium  puicherriinamque  omaium  6«epe 
audislia.— Cic.  Orat.  2,  io  Vcr,  lib.  iv. 


conflicts  with  the  Athenians,  and  its  sad  and  mighty  fall,  after  endur« 
ing  a  three  years'  siege  by  the  Roman  conqueror,  Marcellus,  are 
events  so  well  known  to  every  scholar,  as  to  require  no  further  allu- 
sion to  on  ray  part  at  this  meeting. 

In  after  years,  the  Saracens  completed  tbe  ruin  the  Romans  com- 
menced ;  and  a.d.  827  Syracuse  resigned  to  her  rival,  Palermo,  the 
proud  title  of  Capital  of  Sicily.  From  that  time  the  city  has  dwin- 
dled into  comparative  insignificance.  Her  population  at  the  present 
time  does  not  exceed  12,0U0;  and  that  commerce  which  once  filled 
its  glorious  harbours  with  the  ships  of  Rhodes,  Alexandria,  and  Car- 
thage, is  now  confined  to  a  few  speronaras  engaged  in  a  miserable 
coasting  trade. 

Syracuse  is  said  to  have  derived  its  name  originally  from  the 
neighbouring  Maish  Syraco  (now  called  II  Pantano),  and  situate  on 
the  right  bonk  of  the  Anapos  :  it  was  afterwards  called  TttrapoUs,  a 
city  formed  oi  four  distinct  quarters,  and  these  were  named  Vrlygia, 
Acradina,  Tycha,  and  Neapulis. 

According  to  Strabo,  the  circuit  of  the  ancient  walls  was  SO  stadicB, 
or  22i  miles,  including  the  suburb  of  Epipolae,  which  was  to  the  west- 
ward of  Neapolis,  and  commanded  the  whole  city.  At  the  extremity 
of  Epipolae  was  an  almost  impregnable  fortress,  called  Euryale,  men- 
tioned by  Livy,  and  other  historians. 

The  great  port  of  Syracuse — one  of  the  finest  in  the  Mediterra- 
nean— is  about  five  miles  in  circumference.  As  you  enter  from  tlw 
ocean,  to  the  left  hand  is  the  rock  Plemmyrium,  distant  from  the 
opposite  shore  of  Ortygia  about  half  a  mile.  It  was  across  this  en- 
trance to  the  port  that  the  Syracusans,  by  advice  of  Hermocrates, 
threw  a  strong  chain,  and  thus  blockaded  the  Athenian  fleet. 

In  modern  times,  the  great  port  of  Syracuse  has  its  name  connected 
with  a  gloiious  event;  lor  it  was  here  that  Nelson  revictualled  hts 
fleet  previous  to  the  battle  of  the  Nile.  The  lesser  port  is  on  the 
other  side  of  the  island  Ortygia  ;  it  was  called  Portus  Marmoreus, 
according  to  some  authorities,  trom  the  bottom  having  origiuaily  been 
paved  with  marble;  but  perhaps  with  more  probability  from  the 
costly  buildings  which  lined  its  shores. 

I  will  now  endeavour  briefly  to  describe  the  four  quarters  of  the 
city,  commencing  with  the  most  ancient  one.  Ortygia  was  formerly 
considered  the  most  important  part,  in  consequence  of  its  commani- 
ing  the  entrance  to  both  the  ports.  The  tyrants  establislied  their 
residences  in  this  division,  and  added,  from  time  to  time,  to  the  forti- 
fications. The  Romans  also,  when  masters  of  Syracuse,  regarded  the 
situation  of  Ortygia  in  the  same  important  light,  aud  prohibited  any 
native  citizen  from  residing  in  that  portion  of  the  city. 

The  Temple  of  Minerva  was  the  most  sacred  and  important  build- 
ing in  Ortygia  :  it  now  forms  the  cathedral,  or  duomo,  to  the  modern 
city,  to  which  purpose  it  was  converted  during  the  12th  century, 
when  the  Goddess  of  Wisdom  was  obliged  to  resign  her  shrine  to 
"Our  Lady  of  the  Columns ;"  for  such  was  the  chauge  in  the  dedica- 
tion of  this  edifice. 

The  temple  was  of  the  Doric  order,  peripteral  and  hexastyle,  with 
fourteen  columns  on  the  sides.  The  lower  diameter  is  about  six  feet 
seven  inches,  and  the  height  twenty-eight  feet  ten  inches.  The  cha- 
racter of  the  order  resembles  the  Agrigentine  examples.*  Twenty- 
one  columns  of  the  Peristyles,  with  portions  of  tbe  entablature,  are 
stiil  standing  ;  but,  unfortunately,  they  are  built  up  in  the  outer  walhi 
of  the  duoino.  The  two  columns  of  the  Posticum  also  remain.  Tlw 
columns,  unfortunately,  have  been  disfigured  with  modern  plaster  and 
additional  mouldings;  and  it  is  much  to  be  regretted  that  these,  by 
some  oversight,  have  found  their  way  into  an  important  work  on 
Magna  GrEEcia,  and  are  there  shown  as  part  of  the  ancient  work.  It 
was  only  after  much  entreaty  aud  persuasion,  and  offering  ample  se- 
curity, in  case  of  injury,  that  the  church  authorities  (who,  unfortu* 
nately,  in  Sicily,  are  not  so  devoted  to  archaeological  pursuits  as  tlM> 
clergy  in  this  country)  gave  us  permission  to  raise  a  scafloid,  and  clear 
away  these  unseemly  encumbrances. 

Cicero  has  given  us  an  excellent  description  of  the  gorgeous  mag- 
nificence of  this  temple,  which,  spared  by  the  piety  of  Marcellus,  was 
stripped  of  every  thing  but  the  roof  and  walls  by  the  rapacious  Ver- 
res.  "  Its  doors,"  says  the  Roman  orator,  "  were  the  theme  of  uni- 
versal eulogy,  exhibiting  the  labours  of  Hercules,  curiously  wrought 
in  ivory,  the  angles  of  each  separate  panel  being  adorned  with  golden 
bosses  of  exquisite  workmanship,  while  a  Medusa's  head,  formed  of 
the  same  rich  material,  shone  above  tbe  portal,  surrounded  with  its 
bristling  snakes."  We  learn  also  from  AthenSEUs,  that  upon  the  e»- 
terior  summit  of  the  roof  was  elevated  an  enormous  shield,  conse- 
crated to  Minerva,  and  visible  to  a  great  distance  by  the  reflection  of 
the  solar  rays.    A  custom  prevailed  among  the  Syracusan  sailors,  to 


*  I  have  sbown  the  capitals  half  the  real  size.    The  anta  cap  may  be  considered  as  a 
good  example  of  ttie  favourite  Becco  di  CiveUu,  or  Owl's  Be.iK  muuidiug  of  the  aucleuU. 
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secure  a  safe  return  from  tlieir  voyage,  of  carrying  from  an  altnr  near 
the  Temple  of  Juno  some  ashes  in  a  chalice,  which,  with  flowers, 
lioiiev,  frankincense,  and  other  aromatics,  they  cast  into  the  sea  as 
soon  as  they  were  about  to  lose  sight  of  this  shield.  The  interior  of 
the  walls  of  this  temple  were  covered  with  paintings,  amongst  which 
was  an  equestrian  cumb  it  of  King  Agathocles,  one  of  the  most  es- 
teemed works  of  Syracusiin  art ;  this,  with  twenty-seven  other  ad- 
mirable pictures,  did  the  unscrupulous  Verres  carry  awny.  According 
to  tradition,  Archimedes  drew  an  equinoctial  line  in  this  tempi-,  and 
Mirabella  savs  that  in  15i2  the  commissioners  appointed  hy  Pope 
Gregory  for'thi^  correction  of  the  calendar  came  to  Syracuse  for  the 
purpose  of  examining  it.  This  building  has  suffered  much  from 
earthquakes,  but  I  strongly  suspect  the  band  of  man  has  been  the 
great  destroyer :  the  modi'rn  facade  of  the  Borromini  school  forms  a 
strange  mixiure  with  the  rigid  Uuric  of  the  ancient  [)eristyle. 

Of  the  Temple  of  Diana,  two  Doric  coluini.s  with  a  small  portion 
of  entablature  alone  rem  un.  To  judge  of  the  ctf.'ct  of  them  is  no 
very  easy  matter,  for  the  columns  are  unfortunately  encased  by  the 
wal'lsof  a  modern  dwelling,  and  the  capitals  are  absolut.dy  inclosed 
in  a  wretched  closet.  Nolwitlistanding  this  sad  modern  degradation 
of  the  great  Diana's  fane,  these  scanty  remains  possess  cousiderable 
degree  of  interest,  as  belonging  to  the  most  ancient  teni|)le  of  Orty- 
gia;  and  it  is  a  curious  circumstance,  that  the  style  of  the  columns, 
with  the  bold  swelling  capital,  strongly  resembles  the  order  at  Co- 
rinth, the  mother  city.  The  Selinus  and  Pffistuni  examples  have  also 
a  great  resemblance"  to  it.  The  intercolumniation  must  have  been 
very  small,  there  being  only  1  ft.  6^  in.  between  the  abaci  of  the  two 
capitals.  I  am  happy  to  state,  that  since  my  visit  to  Syracuse,  the 
Duke  of  Serradifalco'  (a  nobleman  so  well  known  to  us  all  fur  his  suc- 
cessful architectural  researches  in  his  native  country,  and  for  his  con- 
tributions to  the  library  of  the  Institute),  has  discovered  the  lower 
portions  of  these  colui'nns.  Near  this  temple  stood  the  celebrated 
Baths  of  Uai'hne,  so  named  from  a  laurel  grove  sacred  to  Diana:  the 
spot  is  now  called  Bagnara,  and  many  remains  have  been  discovered 
Dear  it. 

The  celebrated  fountain  of  Arethusa  next  claims  our  attention. 
This  classic  spot,  sacred  to  the  nymph  to  whom  divine  honours  were 
ofTered,  and  upon  whose  shrine  even  Hercules  sacrificed,  still  pours 
forth  its  abundant  supply  of  fresh  water  as  of  old,  bnt  alas  how  dif- 
ferent its  present  state  I  It  is  now  the  public  washing  place  of  the 
town;  and  when  1  saw  it,  a  number  of  Hungarian  soldiers  were 
lounging  about  it,  enjoying  their  merschaums,  unconscious  of  the  fame 
of  the  spot,  or  of  the  gibes  and  wit  that  the  Syracusan  laundresses 
were  indulging  in  at  their  expense. 

According  to  Diodorus,  the  celebrated  building,  the  palace  of  sixty 
couches,  which  in  magnitude  and  splendour  wa*  so  superior  to  the 
temples,  that  the  gods,  from  jealousy,  are  said  to  have  destroyed  it 
by  thunder,  was  situate  in  Ortygia.'  This,  together  with  the  palace 
and  gardens  of  Dionysius,  the  citadel  surrendered  by  Dionysius  to 
Timoleon,  the  Palace' of  Hiero,  afterwards  the  residence  of  the  Ro- 
man prffitor  and  proconsuls,  and  the  workshops  of  the  in  amous 
Verres,  have  all  disappeared,  and  their  sites  are  now  occupied  with 
modern  fortifications,  and  narrow  streets  of  miserable  dwellings. 

I  now  proceed  to  the  adjoining  quarter  of  the  city,  called  Acradina, 
described  by  Cicero  "as  the  second  city,  containing  a  spacious  forum, 
a  beautiful  portico,  and  an  ornamental  prytaueum,  or  public  hall,  from 
which  W>rres  stole  the  inimitable  statue  of  Sappho,  the  great  work 
of  Silanion."  Of  these  buildings  there  are  now  no  existing  remains. 
It  is,  however,  probable  that  the  Church  of  San  Giovanni  occupies 
the  site  of  an  ancient  temple;  and  Mr.  Hughes,  in  his  admirable  and 
elaborate  description  of  the  city,  supposes  it  to  have  been  the  Temple 
of  Jupiter,  in  which  Hiero  suspended  the  Gallic  and  lllyrian  spoils 
presented  by  him  to  the  Roman  senate;  and  from  a  passage  in  wliich 
Cicero  upbraids  Verres  for  allowing  a  piratical  corsair  to  s.dl  into 
the  port,  and  penetrate  up  to  the  very  forum,  we  may  infer  that  the 
forum  was  placed  near  the  Isthmus. 

In  this  quarter  of  Acradina  are  several  of  those  Latomise,  or  stone 
quarries,  which  are  su  numerous  in  Syracuse.  The  most  remarkable 
one  is  perhaps  tlie  one  attached  to  the  Cainichin  convent,  and  now 
converted  into  a  garden,  forming  one  of  the  most  beautilul  and  retired 
spots  tliat  possibly  could  be  selected  for  devotional  study. 

There  are  also  various  subterraneous  rt^mains  in  this  quarter,  with 
vaults  constructed  of  earthern  Jiots  and  the  ruins  of  a  bath  excavated 
l)v  Landolina,  in  18)1,  in  which  was  lound  the  beautiful  Torso  of 
Venus,  now  forming  the  most  valuable  specimen  of  ancient  sculpture 
to  be  found  in  the  museum  of  the  modern  city. 

The  celebrated  catacombs  are  in  the  quarter  Acradina,  and  whether 
they  are  the  works  of  the  Syracusans  previous  to  the  Roman  con- 
quest by  Marcellus,  or  subsecjuent  to  that  period,  is  still  a  matter  of 
conjecture.     Mr.  Hughes  is  inclined  to  attribute  thera  to  the  Uumaus. 


At  all  events  they  are  prodigious  works.  Denon  describes  them  as  a 
perfect  subterranean  city.  The  principal  street  or  avenue  in  the 
catacombs  is  about  eighteen  feet  wide  and  ten  high,  with  numerous 
recesses  and  chambers  on  either  side,  with  separate  receptacles  for 
the  bodies,  in  one  of  which  I  counted  no  less  than  fifteen  divisions. 
Swinburn  relates  that  be  s  iw  a  gold  coin  of  the  time  of  Icetas  jiist 
taken  out  of  the  jaws  of  a  body  found  in  a  tomb  here ;  this  must  have 
been  the  Naulon,  or  Charon's  fare. 

Along  the  main  street,  at  intervening  distances,  are  transTerse 
streets,  forming  at  their  intersections  square  and  circular  apartments, 
which  are  generally  vaulted,  and  in  some  of  them  are  conical  aper- 
tures for  light  and  air.  Around  these  chambers  are  numerous  re- 
cesses, symmetrically  formed.  In  some  parts  the  walls  are  covered 
with  fine  stucco,  and  there  are  the  remains  of  painting,  with  mono- 
grams and  symbalical  devices,  the  works  probably  of  the  early  Chris- 
tians. An  old  Capuchin  monk  acted  as  our  cicerone  in  going  through 
the  catacombs,  and  the  elfect  of  his  slow  and  solemn  step,  and  the 
glare  of  the  torches  through  this  city  of  the  dead,  will  not  be  readily 
efface<l  from  my  memory. 

Of  the  walls  of  Acradina  there  are  still  remaining  considerabla 
vestiges,  and  the  rock  itself  is  in  some  places  formed  into  battle- 
ments. 

Not  far  from  a  gap  in  the  rock,  called  ScalaGraeca,  where  tlie  quar* 
ter  of  Acradina  terminated,  and  that  of  Tycha  commenced,  may  be 
traced  one  of  the  principal  gates  of  ancient  Syracuse,  and  whicli,  like 
some  of  the  otiier  gateways,  was  admirably  contrived  for  defence, 
the  assailants  being  forced  to  expose  their  right  side,  which  was  un- 
protected by  the  shield,  to  a  great  length  of  wall,  and  the  missiles  of 
its  defenders. 

From  Scala  GrsEca  a  broad  road  traversed  the  city  to  the  point 
Ortygia,  lined  on  each  side  by  strong  wails  and  towers.  Fazello 
states,  that  a  little  beyond  it,  in  the  quarter  of  Tycha,  stood  the  town 
called  Galeagra,  where  a  Roman  soldier,  during  the  conferences  of 
Epycedes  and  Marcellus,  by  numbering  the  courses  of  stone  and  com» 
puting  their  heiglit,  found  the  wall  much  lower  than  common  opinion, 
and  scalable  by  the  ordinary  la<lders.  By  these  means  Marcellus  took 
the  city  in  the  night,  during  a  festival  of  Diana,  when  the  inhabitants, 
more  attentive  to  their  superstitious  observances  than  the  means  of 
defence,  were  in  a  state  of  great  iiitosicition. 

The  quarter,  Tycha,  is  described  by  Cicero  as  the  tliird  city;  and 
he  says  it  was  so  named  from  the  Temple  of  Fortune  within  its  pre- 
cincts, and  that  it  contained  a  spacious  Gymnasium,  and  many  sacred 
edifices.  Of  this  once  splendid  quarter  of  the  city  little  naw  remains, 
excepting  large  sepulchres  cut  in  the  rocKs,  channels  of  aqueducts, 
and  vestiges  of  tlu^  city  walls.  To  account  for  so  large  a  sp  ice  being 
so  completely  cleared  of  the  remains  of  the  numerous  buildings  which 
formerly  occupied  it,  one  is  almost  led  to  the  supposition  that,  from 
the  facility  of  transport  given  by  the  immediate  vicinity  of  the  port, 
the  materials  must  have  been  transported  to  other  shores, 

Neanolis  is  the  fourth  quarter  of  the  city  mentioned  by  Cicero,  and, 
as  its  name  implies,  was  the  last  built.  It  was  adorned  with  a  theatre 
of  vast  dimensions,  two  superb  temples — one  of  Ceres  and  another  of 
Proserpine — and  a  very  beautiful  colossal  statute  oS  ^jjoIIo  Tcintntles, 

The  theatre  is  perhaps  the  most  perfect  of  all  the  ancient  buildings 
of  Syracuse.  It  was  the  largest  in  Sicily,  and  is  computed  to  have 
contained  3u,000  persons.  Its  situation,  on  a  rising  ground,  commands 
a  magnificent  view  over  the  ports  and  surrounding  country.  The 
greater  portion  of  the  seats  are  cut  out  of  the  living  rock. 

In  my  examination  of  this  edifice  I  had  the  great  advantage  to  pos- 
sess the  elaborate  and  careful  studies  made  in  the  previous  year  by 
Professor  Donaldson;  and  as  these  have  been  given  in  so  admirable 
a  manner  by  that  accomplished  architect,  in  the  supplementary  volume 
of  "Stewart's  Athens,"  It  is  unnecessary  for  me  to  attempt  a  further 
d  scriptiou  of  a  work  already  so  familiar  to  the  members  of  this  In- 
stitute. 

Above  the  theatre  are  numerous  excavations  in  the  rocks,  remains 
of  water  courses,  streets,  and  sepulchres.  One,  more  perfect  than  the 
rest,  is  called  the  Tomb  of  Archimedes ;  and  although  the  sepulchral 
stele,  with  the  sphere  and  cylinder  carved  upon  it,  are  no  lunger  to 
be  found  to  authenticate  its  identity,  one  feels  umvilling  to  doubt  that 
this  must  be  tue  very  monument  discovered  by  Cicero,  and  ptouounced 
by  him  as  the  sepulchre  of  the  immortal  Archimedes. 

Not  far  from  the  theatre  are  tile  remains  of  au  amphitheatre,  which 
was  also  in  part  excavated  from  the  platform  of  living  ruck.  The 
arena,  seats,  corridors,  podium, 'subterrauean  cells,  and  waier-ducts 
are  still  easily  traceable.     The  construction  is  evidently  Roman. 

The  extensive  quarries,  or  LatomisE,  are  principally  in  this  quarti  r 
of  the  lily.  They  are  said  to  have  been  exjavaied  by  the  Athenian 
prisoners,  and  afterwards  used  as  places  of  cunfinenient.  No  greater 
contrast  can  be  imagined  than  their  former  with  their  present  state; 
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for  those  once  gloomy  abodes  of  the  victims  of  Dionysiiis  are  now 
flourisliing  with  the  Uixurious  vegetation  of  the  pomegr.inate  and  the 
orange,  and  are  watered  by  the  transparent  streams  which  still  flow 
a.ong  the  ancient  channels ;  and  the  spot  where  the  infamous  Verres 
incarcerated  not  only  Syracusaiis,  but  Roman  citizens,  is  now  termed 
"  //  Paradiso."  In  this  Latomia  is  the  church  of  San  Nicolo  ;  under 
which  is  a  chamber  excavated  from  the  rock,  04  ft.  Gin.  long,  2i!  ft. 
6  in.  wide ;  and  from  the  remains  of  a  water-duct  at  one  end  it  was 
probably  used  as  a  reservoir. 

I  must  not  pass  by  tlie  curious  cavern  called  the  ear  cf  Dionysius, 
which  is  about  1  TO  feet  in  depth,  35  feet  in  width,  and  GO  feet  in 
height.  It  is  stated  that  Dionysius  constructed  this  cavern  on  acous- 
tic principles,  for  the  pur|>ose  of  overhearing  the  conversation  of  the 
l)risoners  confined  williin  its  walls.  There  is  beyoiul  doubt  a  wonder- 
ful power  of  conveying  and  increasing  sound  in  this  curious  vault; 
but  an  examination  of  it,  including  the  somewhat  hazaidous  ascent 
wilh  ropes  and  pullies  to  the  cavity  near  the  top,  impressed  us  with 
the  notion  that  this  power,  as  is  the  case  with  most  echoes,  is  more  to 
be  ascribed  to  accident  than  to  art. 

Neapolis  was  also  adorned  by  a  colossal  statue  of  Apollo  Temenites, 
which  stood  proudly  pre-eminent  on  a  rising  ground,  and  was  pre- 
served, says  Cicero,  by  its  magnilude,  from  the  sacrilegious  grasp  of 
Verres.  Suetonius  states,  that  it  was  contemplated  by  the  emperor 
Tiberius  to  place  it  in  the  library  which  he  had  built,  or  restored,  in 
honour  of  Augustus;  but  that  he  was  prevented  by  the  Deity  in  a 
vision. 

The  ruins  of  the  Temple  of  Jupiter  Olyrapius  are  situate  on  a  gentle 
eminence  on  the  right  bank  of  the  An.ipus,  overlooking  the  great  port. 
Portions  of  the  shalts  of  two  Doric  columns  alone  remain  standing  ; 
but  I  am  rather  doubtful  whether  these  are  in  the  original  position.  It 
is  to  be  much  ri-gretted,  that  so  little  is  left  o(  this  temple,  which,  in 
its  original  slate,  was  described  as  the  richest  monument  in  Syracuse. 
In  its  adytum  was  placed  the  famous  stalue  of  Jupiter,  esteemed  one 
of  the  three*  most  noble  representations  of  that  deity  ever  produced, 
and  from  which  Dionysius  stripped  otf  the  golden  mantle,  replacing  it 
with  one  of  Wool,  accompanying  his  robbery  with  the  impudeiit  apo- 
logy, that  gold  was  too  iieavy  in  summer  and  too  cold  in  winter  for 
the  king  of  the  gods,  but  that  wool  was  adapted  for  both  seasons. 

I  believe  1  have  now  generally,  though  1  fear  very  imperfectly,  de- 
scribed the  principal  remains  of  the  four  quarters  of  the  ancient  city  ; 
and  I  will  trespass  for  a  few  minutes  longer  only  upon  the  attention  of 
the  meeting,  by  making  some  short  observations  upon  the  suburbs  and 
outworks. 

Epij.o!(e,so  celebrated  in  the  sieges  of  Syracuse,  is  to  the  westward 
of  Neapolis,  on  a  spot  (as  its  name  imports)  commanding  the  whole 
city.  It  was  inclosed  by  Dionysius  within  tliose  remarkable  fortifica- 
tions and  walls  said  to  have  been  constructed  by  him  in  the  incredible 
sboit  space  of  twenty  days,  and  upon  which  he  employed  GU,UOO 
workmen  and  6,00U  yoke  of  oxen. 

It  was  also  defended  by  a  fort,  which,  according  to  Fazello,  vvfas 
called  by  the  Greeks  Labdalo,  but  Mr.  Hughes  is  of  opinion  (judging 
from  the  descriptions  of  Tliucydides  and  DioJuras)  that  Labdalo  was 
considerably  lower  in  the  discent,  and  that  the  fort  in  question  was 
the  celebrated  Hexapylon,  a  work  co istructed  with  extraordinary  mili- 
tary skill  and  art.  Mr.  Cockerell  (and  I  cannot  appeal  to  a  higher 
authority  in  these  matters)  states  that  he  considers  the  remains  of  this 
fortress  to  be  the  most  admirable  specimen  of  ancient  military  archi- 
tecture he  had  ever  met  with  in  all  his  extensive  travels. 

The  principal  entrance  is  admirably  constructed  for  defence,  with 
flank  Walls,  from  which  the  assailants  were  exposed  to  the  attack  of 
the  defenders.  Some  of  the  walls  are  of  solid  masonry,  12  feet  in 
thickness.  Others,  of  that  species  of  construction  termed  Emplectoii,'\ 
are  iilteen  feet  thick.  At  two  of  the  angles  of  the  walls  are  square 
towers  of  solid  masonry,  and  there  are  several  remains  of  fusses,  2o  to 
3U  feet  deep,  cut  in  the  solid  rock,  and  defending  the  accessible  ap- 
proaches to  the  castles.  In  one  part  is  a  subterranean  passage,  nine 
feet  wide  and  twelve  feet  high,  leading  in  an  inclined  plane  from  the 
castle  to  the  fosse,  probably  for  the  use  of  cav.rlry;  and  in  other  parts 
of  the  walls  are  small  openings,  about  two  feet  in  height,  and  sufficient 
to  allow  a  man  to  creep  through,  by  which  the  sorties  were  probably 
made. 

The  suburb  of  EpipoIjE  was  terminated  by  a  second  almost  impreg- 
nable fortress,  called  Euryale,  mentioned  particularly  by  Livy  in  his 
account  of  the  siege  of  Syracuse,  by  Marcellus.  In  the  17ih  century 
the  village  of  Belvedere  was  built  on  this  spot,  but  no  vestige  of  it 
now  remains. 

The  river  Anapus,  so  much  vaunted  by  the  poets  and  historians  of 

*  One,  in  ihe  Roman  capital,  from  MacedoLia;  a  second  atPontus;  and  the  third  at 
Syracuse. — Cic.  iu  Vtr..  li,  lib.  iv. 
t  Plin.  Nat.  Hist.,  lib.  36,  c.  22. 


old,  is  now  a  small  stream,  and  its  banks  covered  with  lofty  reeds  and 
aquatic  plants,  growing  so  luxuriantlv  as  almost  to  impede  our  pro- 
gress in  a  small  boat.  We  contrived,  however,  to  reach  the  beautiful 
fountain  of  Cyane,  a  natural  b.isin  of  about  .'iO  feet  in  diameter,  and 
celebrated  by  the  poets  as  the  spot  where  Pluto  made  his  descent 
with  Proserpine.  We  here  saw  the  elegmt  Papvrus  pi  mt  growing  ia 
great  perfection,  and  it  is  said  to  be  the  only  spot  in  Europe  where 
this  rare  plant  flourishes. 

It  has  been  remarked  that  there  is  no  ancient  example  of  anv  state 
so  circumscribed  in  t'^rritory,  extending  so  far  and  wide  its  influence, 
as  Syracuse.  In  military  fame  she  was  equal  to  Lacedsmon,  and  con- 
tested successfully  with  the  Athenians  for  naval  pre-eminence!  Her 
laws  excited  the  admiration  of  Aristotle.  The  great  Tlieban  bard 
sung  the  victories  of  her  conquerors  in  the  games  of  Greece.  From 
her  power  emanated  the  colonies  of  Acroe,  C.ismenae,  and  C  imarina. 
Her  resources  were  so  great,  that  Gelo  offered  to  assist  the  Grecian 
states  in  their  armament  against  the  Persians  with  28,000  troops  and 
200  Tnrcnus,  and,  in  addition,  to  supply  provisions  for  the  entire 
army  of  Greece,  during  the  continuance  of  the  war;  and  the  perfec- 
tion she  had  attained  in  the  line  arts  was  such  as  to  soften  tlie  hitherto 
rigid  habits  of  her  Roman  conquerors,  to  reline  thtir  taste,  and  to  ex- 
cite and  ensure  their  clemency. 

Fazello  tells  us  that  her  skill  in  worksof  gold,  silver,  and  embroidery, 
was  proverbial !  The  extent  and  magnificence  of  her  buildings  we 
have  already  adverted  to.  The  superb  medallions  of  Philistides  sulti- 
ciently  testify  the  superiority  she  had  attained  in  the  numismatic 
art ;  and  of  tlie  extent  of  her  sculptural  embellishments  we  mav  f'oriii 
some  idea  from  the  remark  of  Cicero,  that  the  Syracusans  lost  more 
statues  by  the  rapacity  of  Verres  than  they  did  men  by  the  victories  of 
Marcellus. 

The  indefatigable  Capodieci*  presents  us  with  a  glorious  list  of 
warriors,  statesmen,  poets,  philosophers,  and  men  of  science,  whom  he 
claims  for  Syracuse  ;  and  proud  indeed  must  that  city  be  which  could 
produce  Agathocles  and  Dionysius  as  commanders!  Philistus  as  an 
historian!  the  poet  Theocritus,  and,  greater  by  far  than  all  these,  hec 
own  Archimedes  ! 

I  trust  this  feeble  attempt  to  describe  the  ancient  Syracuse,  will  be 
excused,  witli  all  its  imperfections;  and  most  amply  shall  I  be  repaid 
i(  the  interest  of  this  meeting  has  been  in  the  least  degree  promoted 
by  a  short  account  of  that  city,  where  the  friendship  of  Damon  and 
Pythias  was  fostered,  and  whose  inhabitants  derived  their  greatest 
pleasure  in  listening  to  the  verses  of  Euripides! 

*  Tlie  compiler  of  forty  Ibtio  voluaies  on  the  antiquities  of  his  native  city. 


INSTITUTION  OF  MECHANICAL  ENGINEERS. 

A  second  meeting  of  the  promoters  for  establishing  a  national  "  Institu- 
tion of  Jlechanical  Engineers  "  was  held  at  the  Qiieeu's  Hotel,  Birminfc- 
han),  on  AVeduesday  evening,  the  27th  ult.,  when  it  was  at  onre  resolved 
to  establish  the  lustitiitioo.  The  meeting  was  attrnded  by  Mr.  George 
Stephenson  and  about  70  other  gentlemen.  The  object  id  establishing  the 
Institution  was  explaioeJ  by  Mr.  McConnell.  It  is  to  enable  mechanics 
and  engineers  engaged  in  the  various  manufacturing  and  railway  establish- 
ments of  the  country  to  meet  and  correspond.  The  early  progress  of  tlie 
Institution  haviug  Lieen  brielly  sketched  by  Mr.  McCouuell,and  the  formal 
resolutions  adopted  for  conducting  it, — 

The  President  elect  (Mr.  Stf.phenson)  addressed  the  members  at  some 
length,  adverting  to  the  difiicuhies  he  had  encountered  in  his  own  early 
career,  when,  without  education,  assistance,  or  apprenticeship,  and  in  the 
face  of  a  vast  amount  of  prejudice,  he  had  succeeded  iu  battling  his  way, 
until  success  crowned  his  exertions.  He  enjoined  perseverance  as  essential 
to  a  joung  engineer,  pointed  out  the  folly  of  at'empting  impossibilities,  for 
there  was,  he  said,  a  law  which  governed  mechanics,  as  everything  else  ; 
lliere  was  a  point  to  which  mechanical  skill  coufd  he  carried,  and  no 
further.  Mr.  Siephensoa  concbided  by  observing  that  he  should  aid  this 
rising  Institution  by  every  means  in  his  power.  The  council,  and  other 
officers  were  afterwards  appointed,  and  a  general  meeting  of  the  membtrs 
is  to  be  held  quarterly.  A  dinner  afterwards  took  place;  and  iu  the 
course  of  some  observations  during  the  after  sederunt,  jMr.  Stephenson 
said — "  I  liave  worked  my  way,  but  I  have  worked  as  hard  as  any  man 
in  the  world,  and  I  have  overcome  obstacles  which  it  falls  to  the  lot  of 
hut  few  men  to  encounter.  1  haie  known  the  day  when  my  sou  was  a 
child,  that  after  my  daily  labour  was  at  an  end,  1  have  gone  home  to  my 
sin;;le  room  and  cleaned  clocks  and  watches,  iu  order  that  1  might  be  en- 
ahli-d  to  put  my  child  to  school.  I  had  felt  loo  acutely  myself  ihe  loss  of 
an  education  not  to  be  fully  sensible  of  how  much  advantage  one  would 
he  to  him.  I  may  say,  too,  perhaps,  without  being  deemed  egotistical, 
that  I  have  mixed  with  a  greater  variety  of  society  than,  perhaps,  any 
man  living.  I  have  dined  in  mines,  for  1  was  once  a  miner;  and  I  have 
dined  with  kings  and  queens,  and  with  all  grades  of  nobility  ;  and  have 
seen  enough  to  inspire  me  with  the  hope  that  ni)  esertious  have  not  bceu 
without  their  beneficial  results — that  uiy  labour  has  not  been  in  vaia." 
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CORDES  AND  LOCKE'S  ROTARY  ENGINE. 

We  have  received  a  copy  of  a  report  by  Mr.  Josiali  Parkes  on  the 
merits  of  "  Cordes  and  Locke's  condensing  rotary  steam  engine."  Tl)is 
engine  is  a  contrivance  for  gaining  power  from  thft  momentum  or  im- 
pact of  steam,  unassisted  by  its  expansive  force.  Tlie  apparatus  is  so 
siin|ile,  that  tlie  n.iture  of  it  may  be  readily  compreliended  witliout  a 
figure :  it  consists  of  a  vertical  paddle  wheel,  revolving  freely  in  a 
cylindrical  case,  und  each  float  or  paddle  in  succession  is  exposed  to 
the  action  of  a  current  of  steam  ru-ihing  against  it  from  a  pipe  enter- 
ing the  side  of  the  cylindrical  case  tangentially ;  so  that  steam  im- 
pinges perpendicularly  on  each  float. 

The  action  may  be  compared  to  that  of  an  undershot  vfater-wheel, 
except  that  the  steam  does  not  act  on  the  floats  at  their  lowest  position, 
but  when  they  are  about  half-way  between  their  highest  and  lowest 
position.  The  cylindrical  case  opens  into  a  condenser,  so  that  the 
steam  may  be  said  to  flow  from  the  boiler  through  the  case  into  the 
condenser,  meeting  the  paddles  in  its  course.  The  extremities  of  the 
paddle-wheels  do  not  quite  touch  the  internal  cylindrical  surface  of 
the  case,  and  the  expansive  action  of  steam  is  in  no  way  employed. 

Mr.  Parkes  makes  out  that  under  these  circumstances  the  steam 
acts  with,  as  nearly  as  possible,  the  same  efficiency  as  in  an  ordinary 
cylinder  condensing  engine.  He  arrives  at  this  result  in  the  following 
manner: — 

"  I  must  first  state  that  this  kind  of  engine  precluded  the  employment  of 
the  indicator  to  ascertain  its  gross  power,  as  in  ordinary  cylinder  engines; 
and  even  if  that  instrument  could  have  availed  for  the  purpose,  it  was  deemed 
to  be  of  far  greater  importance  to  measure  tlie  amount  of  force  actually  dis- 
posable, as  delivered  off  by  the  engine,  rather  than  the  power  of  the  steam 
in  action,  which  alone  is  denoted  by  the  indicator.  To  attain  this  end  it 
was  necessary  to  fix  upon  some  sufticiently  uniform  load  to  be  applied  to  your 
engine,  as  well  as  upon  some  method  of  determining  the  resistance  overcome. 
The  load  selected  was  a  screw-propeller,  submerged  and  driven  round  in  a 
tank  of  water,  16  feet  by  11  feet  square.  Tlie  resistance  was  weighed  by 
Mr.  Davies'a  dynamometer,  adapted  to  a  strap-pulley  on  a  couater-shaft, 
ivorking  intermediate  between  the  engine  and  screw-shaft. 

These  preliminary  arrangements  having  been  made,  the  engine  was  worked 
during  several  days;  tlie  quantity  of  water,  as  steam,  which  passed  through 
the  wheel-case,  as  well  as  through  the  small  auxiliary  engine  which  drove 
the  air-pumps,  being  carefully  measured  on  each  occasion.  The  resistance 
sbown  by  the  dynamometer  was  continually  noted  ;  the  number  of  revolu- 
tions made  by  tlie  wheel  was  exhibited  by  a  counter ;  the  pressure  of  the 
steam  as  it  entered  the  wheel-case,  was  observed  on  a  thermometric  steam- 
gauge  ;  the  value  of  the  vacuum  in  the  wheel-case  was  obtained  by  an  ordi- 
nary gauge  communicating  with  it ;  and  the  amount  of  power  employed  to 
drive  the  air-pumps  and  maintain  the  vacuum,  was  ascertained  by  an  indica- 
tor. The  diameter  of  the  steam-wheel  in  question  is  11  feet  7  inches,  and  at 
602  revolutions  per  minute,  its  periphery  travels  at  the  rate  of  about  208 
mdes  per  hour.  The  width  of  the  wheel-case  is  15  inches;  the  number  of 
vanes  and  radial  arms  28  ;  the  breadth  of  each  vane  0  inches,  the  depth  7 
inches,  and  the  area,  therefore,  of  each  vane  about  42  square  inches.  The 
orifice  of  the  steam  jet  is  of  an  oval  shape,  3  inches  by  2  inches,  set  verti- 
cally. 

It  appeared,  after  a  great  number  of  trials,  that  your  engine  gave  the  fol- 
lowing results,  when  using  steam  in  the  boiler  at  a  pressure  of  2|  lb.  per 
square  inch  above  the  atmosphere  : 

Rerolutions  of  wheel  per  minute  ..  502 

Horses  power  per  dyr.amumeler  .,  32 

Viicmira  in  the  wheel-caae  ..  ..  2"*'2  in.  of  mercury. 

Water  expended  per  horse  power  ..  100  lb.  per  hour. 

The  same  dynamometer  and  strap-pulley  were  then  transferred  to  your 
works  at  Newport,  Monmouthshire,  and  applied  to  a  condensing  engine 
made  by  Messrs.  Bowman  and  Galloway,  of  Manchester,  having  the  follow- 
ing principal  dimensions,  viz. :  diameter  of  cylinder  30  inches,  length  of 
stroke  5  feet.  Previously  to  the  experiments,  the  engine  was  put  into  the 
best  possible  working  condition.  My  indicator  was  applied  to  the  cylinder ; 
the  dynamometer  to  the  engine-shaft ;  cards  were  taken  during  several  hours 
iif  continuous  work,  under  an  uniform  load;  the  index  of  the  dynamometer 
was  noted  down  every  five  minutes  ;  the  water  consumed,  as  steam,  was  ac- 
curately measured.  The  subjoined  may  fairly  be  cousidered  to  represent  the 
mean  result  of  numerous  trials : 

Speed  of  piston  per  minutd 
Hiean  pressure  per  indicator 
l^Iean  vacuum  throughout  stroke 
Vacuum  In  condenser 
Water  evaimruted  per  hour 

The  indicated  power  amounted,  from  the  above  data,  to  48'73  horses  ;  and 
the  water  expended  for  each  horse  power,  per  hour,  to  GC'CS  lb. 

The  dynamomeiric,  or  effective  power,  as  denoted  by  the  instrument,  was 


220  feet. 

10-;t42  lb.  per  square  Inch. 

lo-lwi 

2ti-5  in.  of  mercury. 

■illbi  lb. 


32-29  horses ;  and  the  water  expended  for  each  effective  horse  power,  per 
hour,  was  100'5  lb. 

It  hence  appears  that  the  power  actually  delivered  ofl'  by  the  cylinder  en- 
gine, was  less  than  the  gross  or  indicated  power  by  33'73  per  cent. ;  and, 
that  a  similar  useful  effect  was  obtained  both  from  the  cylinder,  and  your 
rotary  engine,  with  the  same  expenditure  of  steam  and  fuel." 

Mr.  Parkes  had  some  years  ago  the  misfortune  to  publish,  in  the 
third  volume  of  the  Transactions  of  the  Institution  of  Civil  Enginttrs, 
a  paper  calculating  the  power  of  steam  engines,  in  a  manner  much 
more  amusing  than  instructive.  The  reader  who  is  curious  in  sucli 
matters  may  find  in  the  second  edition  of  the  Count  de  Pam- 
bour's  Treatise  on  Locomotive  Engines,  an  ample  critique  upon  this 
piper,  and  exposure  of  its  errors.  We  are  not  going  out  of  the  way 
in  referring  to  this  matter,  because  we  can  only  conjecture  Mr.  Parkes' 
present  mode  of  calculation,  by  comparison  with  what  he  did  in  1S40. 
At  that  time  he  could  not  understand  that  the  effect  of  a  steam  engine 
depends  directly  and  absolutely  on  the  evaporation,  and  that  it  is  ut- 
terly impossible  to  compute  the  effect  without  having  estimated  nu- 
merically the  quantity  of  steam  generated  in  a  given  time.  Seven 
years  of  subsequent  experience  have  not  much  mended  matters,  for 
the  calculations  now  presented  to  us  are  evidently  independent  of  the 
essential  consideration  just  stated.  The  "mean  pressure  per  indica- 
tor," or  cylinder  pressure  is  given,  together  with  the  quantity  of  water 
evaporated  per  hour;  but  nothing  is  said  about  the  boiler  pressure. 
Now,  having  given  the  quantity  of  7i»a^er  evaporated  per  hour,  we 
must  know  the  boiler  pressure,  in  order  to  calculate  tbe  quantity  of 
steam  generated  per  hour;  and  this  being  known,  we  may  calculate  the 
velocity  of  the  engine  from  the  work  done,  or  the  work  done  from  the 
velocity.  By  omitting,  however,  a  single  element  of  this  computation, 
the  whole  chain  of  reasoning  is  broken,  and  when  Mr.  Parkes  tells  us 
that  the  "power  actually  delivered  off  by  the  cylinder  engine  was  less 
than  the  gross  or  indicated  power  by  33'73  per  cent."  we  are  entitled 
to  attribute  the  fault  not  to  the  engine  but  to  his  calculations. 

The  principal  assertion,  that  an  equal  effect  was  produced  from 
both  kinds  of  engines,  with  the  "  same  expenditure  of  steam  and  fuel," 
does  not  anywhere  appear  to  have  been  corroborated  by  direct  ex- 
periment. With  respect  to  the  expenditure  of  steam,  we  know  that 
that  could  not  have  been  ascertained,  because  tbe  boiler  pressure  is 
not  recorded:  and  if  the  expenditure  of  fuel  in  the  cylinder  and 
the  rotary  engines  had  been  compared,  something  would  have  been 
said  to  show  that  in  both  cases  it  was  consumed  in  firegrates  of  the 
same  form  aud  dimensions ;  as  otherwise  the  comparison  would  not 
be  a  fair  one. 

Another  altogether  different  application  of  the  rotary  engine  was  as 
an  auxiliary  to  the  common  cylinder  engine,  by  causing  the  steam  in 
its  course  from  the  cylinders  of  the  ordiniry  construction  to  the  con- 
denser to  pass  through  a  circular  steam  case  with  revolving  paddles, 
as  before  described.  The  experiments  on  the  rotary  engine  so  em- 
ployed were  as  follows  : — 

"  One  of  the  wheel  or  rotary  engines,  divested  of  its  air-pump,  condenser, 
&c.,  is  connected  at  your  works  with  a  common  reciprocating  condensing 
engine,  in  the  following  manner.  The  steam  wheel  is  placed  near  to  the 
cylinder  of  the  condensing  engine,  in  the  same  room,  and  is  simply  acted 
upon  by  the  steam  discharged  from  the  latter.  It  therefore  stands  interme- 
diate between  the  cylinder  and  the  condenser,  and  derives  all  the  power  it 
gives  off  from  the  waste  steam  of  tne  condensing  engine,  in  its  passage  from 
the  cylinder  to  the  condenser. 

Each  engine  drives  a  perfectly  distinct  load  in  the  manufactory,  that  is  to 
say,  each  drives  sets  of  machines  perfectly  distinct,  and  in  separate  buildings ; 
the  power  of  the  cylinder  engine  being  given  off  to  a  main  upright  shaft 
connected  with  one  kind  of  machinery,  and  the  power  of  the  wheel  engine 
applied  to  a  strap  communicating  motion  to  machinery  at  a  distance.  This 
condition  of  things  has  existed  in  actual  daily  operation  at  the  works  for  18 
months  past.  In  order  to  arrive  at  tbe  separate  value  of  the  effect  produced 
by  each  engine,  and  of  their  combined  effect,  the  following  methods  of  proof 
were  adopted. 

The  usual  loads  were  disengaged,  and  friction  breaks  were  applied  in  such 
manner  as  to  balance  the  whole  power  delivered  off  by  each  engine.  Indi- 
cator cards  were  frequently  taken  from  the  cylinder  engine  ;  each  break  was 
placed  under  tbe  separate  management  of  an  experienced  mechanic,  with 
every  provision  to  maintain  uniform  friction ;  the  water  evaporated  was  mea- 
siu-ed  throughout  the  experiments.    The  results  were. 
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Indicated,  or  gross  H.P.,  of  the  cylinder  engine,         , .  22-86. 

Effective  H  P.,  as  per  brealc            ..                 ..           ..  lo'70. 

Kxliiiiiting:  a  loss  of  about  31*32  per  cent. 

Effective  H. P.,  from  the  rotary  engine,  as  per  breal£    ..  fi'OO. 

Water  evaporated  per  hour                ..                 ..         -.  lyuolb. 

Giving  (or  indicated  H.P..  per  horse  per  hour               ..  7H-74  lb. 

Ciiving  lor  effective  H. P.,  per  liorse  per  hour                ..  lUii.'ilb. 

Giviuf  for  combined  effective  H.P.,  per  horse  per  hour,  86tl9  lb. 

The  (Jioiensions  of  the  cylinder  engine  were  : 

Diameter  of  cylinder                ..  ..  IDi  inches. 

Length  of  strolie           ..         ..  ..  3  feet. 

Speed  of  piston,  per  minute  ..  263  feet. 

lilean  pressure  per  indicator  ..  10*1  lb.  per  sq.  in. 

The  dimensions  of  the  rotary  engine  were  : 

Diameter  of  wheel,  7  feet  0  inches. 
Number  ot  vanes,  3!>. 

Size  of  vane  4i  inches  wide,  by  5  inches  deep. 
Two  steam  jets  2^  inches  diameter  each. 

The  useful  fact  developed  by  these  last  experiment?,  is  the  recovery  of  five 
horses  effective  pnwer,  in  addition  to  15*7  horses  power  from  the  same  ori- 
ginal steam,  that  is  to  say,  steam  which  would  otherwise  have  passed  use- 
lessly into  the  condenser,  and  been  annihilated.  It  is,  therefore,  manifest 
that  nearly  one-third  more  power  may  be  obtained  from  any  cylinder  eiif;ine 
by  combining  with  it  this  rotary  engine,  without  the  use  of  additional  fuel, 
boiler,  or  apparatus  of  any  kind.* 

With  the  view  of  proving  that  the  auxiliary  or  supplemental  wheel  engine, 
as  combined  witli  the  condensing  engine,  did  not  diminish  the  performance 
of  the  latter,  the  indicator  and  break  were  applied  to  it  when  working  alone, 
the  connexion  witli  the  wheel  engine  having  been  shut  off,  and  the  waste 
steam  suffered  to  pass  through  its  usual  pipe  to  the  condenser.  Under  these 
circumstances  the  effective  power  of  the  Condensing  Engine  came  out  15*637 
horses,  and  the  water  expended  as  steam  115*1  lb.  per  horse  per  hour;  thus 
demonstrating  that  no  diminution  of  its  original  power,  nor  increased  con- 
sumption, were  occasion  by  its  combination  with  the  Rotary  Engine. 

In  order  to  prove  that  no  opposition  to  the  passage  of  the  waste  steam 
from  the  cylinder  to  tlie  condenser  is  occasioned  by  the  interposed  wheel 
and  case,  the  indicator  was  applied  on  the  connecting  pipe  immediately  in 
front  of  the  jet  holes,  and  the  vacuum  exhibited  by  it  was  in  close  accord- 
ance with  the  vacuum  in  tlie  cylinder  as  ascertained  by  the  same  instrument. 
The  wheel-case  is,  in  fact,  a  virtual  enlargement  of  the  condenser,  and  the 
value  of  tlie  vacuum  in  the  cylinder  suffers  no  depreciation  from  its  inter- 
position. The  power  recovered  and  given  off  by  the  wheel  is  simply  due  to 
the  steam's  momentum — low  as  is  its  elastic  force — acting  by  impact  on  the 
wheel  vanes  in  transitu  helwecn  the  cylinder  and  condenser ;  — the  wheel 
working  m  vacuo,  and  therefore,  unresisted,  or  resisted  only  to  the  extent  of 
imperfection  of  such  vacuum.  The  more  perfect  the  vacuum  maintained 
throughout  the  case,  the  greater  will  be  tlie  useful  effect  obtained  from  the 
wheel. 

In  respect  of  the  practical  economyof  your  rotary  engine,  as  regards  steam 
and  fuel,  and  as  compared  with  the  ordinary  unexpansive  cylinder  engines, 
we  know  that  the  latter  are  not  worked  with  less  than  70  lb.  of  water  per 
horse  per  hour,  and  they  much  oftener  reach  or  exceed  80  lb. ,  deduction 
being  made  of  friction  only  when  the  engine  is  unloaded,  which  is  very 
small.  It  appears,  however,  from  the  foregoing  dynamometric  and  break  ex- 
periments, tliat  fully  30  per  cent,  should  be  deducted  from  the  gross  indi- 
cated power  of  the  cylinder  engine,  as  the  value  of  its  friction  when  loaded  ; 
or,  in  other  words,  that  we  realise  less  than  70  per  cent,  of  the  gross  power ; 
and  the  loss  of  effect  when  speed  has  to  be  quickly  got  up,  as  in  the  case  of 
marine  engines  working  screw  propellers,  most  probably  considerably  exceeds 
30  per  cent.  The  consumption,  therefore,  of  100  lb.  of  water  as  steam  per 
horse  power,  per  himr,  by  your  engine,  maybe  considered,  in  respect  of 
economy,  as  placing  it  on  au  equally  advantageous  footing  with  the  class  of 
engines  alluded  to." 

The  errors  of  calculation  here  exliibited  appear  to  be  just  tlie  same 
as  before,  and  destroy  all  contidence  in  the  results.  The  question  of 
the  expediency  of  employing  the  revolving  steam-wheel  resolves  it- 
self simply  into  this — is  more  power  gained  from  the  impinging  force 
of  the  steam  than  is  lost  by  obstructing  its  passage  from  the  cylinder 
to  the  condenser  ?  The  assertion  that  no  force  is  lost  by  thus  imped- 
ing the  passage  of  the  steam  is  manifestly  absurd  ;  for  it  is  equiva- 
lent to  saying  that  the  efficiency  of  the  condenser  is  just  the  same, 
whether  the  steam-ways  be  large  or  small.  Mr.  Parkes  alleges,  in 
proof  of  his  assertion,  a  circumstance  which  does  not  bear  on  the  case 
in  the  slightest  degree.  Premising  that  the  power  of  the  condensing 
engine  in  both  cases  "  came  out"  nearly  the  same  (by  his  calculations), 
he  adds,  when  the  rotary  engine  was  at  work,  the  vacuum  in  the  cy- 
linder and  condenser  was  nearly  the  same.     But  the  obvious  wav  of 

*  By  reference  to  the  coal  account,  during  the  last  eighteen  months,  1  tind  that  a  sav- 
ing of  100  tons  of  coals  has  been  effected  within  that  period,  by  worliing  the  wheel  in 
connection  with  the  cylinder  engine,  whilst  the  power  recovered  from  the  cylinder  engine 
has  been  more  than  equal  to  the  duty  performed  by  a  separate  engine,  previously  employ- 
ed tor  that  purpose  only.  And  1  also  understand  that  the  Rotary  has  not  cost  5s.  in  re- 
pairs during  that  time;  that  the  packing,  in  the  stuffing  boxes  of  the  v\heel-axle,  lias 
been  but  once  renewed  j  and  that  nothing  has  occurred  to  require  the  case  to  he  opened. 
—J.  P. 


testing  his  assertion  was  to  try  whether  the  vacuum  in  the  cylinder 
was  the  same  when  the  rotary  engine  was  connected,  and  when  it 
was  disconnected — that  is,  to  ascertain  whether  the  resistance  to  the 
motion  of  the  piston  from  imperfect  condensation  was  not  increased 
by  the  interposition  of  the  steam-wheel. 

We  by  no  means  take  on  ourselves  to  decide  absolutely  against  the 
merits  of  Messrs.  Cordes  and  Locke's  invention.  On  the  contrary,  so 
little  is  known  of  the  iinpinging  force  of  steam  that  the  question  is 
still  fairly  arguable  whether  more  be  not  gained  by  employing  that 
force  than  is  lost  by  obstructing  the  passage  to  the  condenser.  The 
circumstance  stated  in  the  foot-note,  of  100  tons  of  coal  being  ?aved 
in  18  months,  seems  of  itself  an  unmistakable  fact — a  vote  defait,  as 
the  French  call  it — in  favour  of  tlie  invention.  At  all  events,  the  in- 
ventors deserve  the  credit  of  calling  attention  to  a  very  interesting 
subject,  and  it  may  be  hoped  that  for  the  sake  of  science  they  will  con- 
tinue their  investigation.  The  foregoing  remarks  refer  exclusively  to 
the  erroneous  methods  of  calculation  adopted  in  the  report  sent  by 
them,  and  will,  we  hope,  direct — not  repress — their  efforts. 


DECIMAL  METAL  GAGES. 

We  wish  to  direct  the  attention  of  our  readers  to  Mr.  Iloltzapffel's  pro- 
posal for  assimilating  the  Gages  of  Metals,  by  adopting  a  universal  decimal 
system,  as  set  fortli  in  the  annexed  Table. 

Values  of  Gages /or  Wire  and  Sheet  Metals  in  general  use,  ex'jiressed  in 
decimal  parts  of  the  inch. 


SECTION    ONE. 

SECTION    TWO. 

SECTION    THREE 

. 

Birmingham 

Birmingham 

Lancashire  Gage 

for  round  Steel  Wire,  and  also  for  1 

Giige  for  Iron 

fiage  lor  Sheet 

Pniion  Wirt*. 

Wire,  and  for 

Metals.  Brass, 

The  smaller  sizes  distinguished  by  Numbers. 

Sheet  Iron  and 

Gold,  Silver,  &c. 

The  larger  by  Letters,  and  called  the  Letter  Gage, 

Steel. 

MARK.        SIZE. 

MARK.        SIZE. 

MARK.         SIZE. 

MARK.        SIZE 

MARK.        SIZE. 

0000— •45-1 

1—  -004 

80— -013 

40— -OOG 

A      — 

234 

000—  -425 

2— -005 

79— -014 

39—  -098 

B      — 

238 

00— -380 

3—  -008 

78— *015 

38— -100 

C      — 

242 

0—  -340 

4— -010 

77— -OIG 

37— -102 

D     — 

246 

1— -300 

5— -012 

76— -018 

36— -105 

E    — 

250 

2— *28-4 

6— -013 

75— -019 

35— -107 

F    — 

257 

3— -259 

7— -015 

74—  -022 

34— -109 

G    — 

261 

4— -238 

8— -016 

73— -023 

33— -111 

H    — 

260 

5—  *220 

9— -019 

72— *024 

32— -115 

I     — 

272 

6— -203 

10—  *024 

71— *02G 

31— -118 

J     — 

277 

7— -180 

11— -029 

70— -027 

30— -125 

K    — 

281 

8— -105 

12— -034 

C9—  -029 

29— *134 

L    — 

290 

9— -118 

13— -036 

68— -030 

28— -138 

M   — 

295 

10— *134 

14— *041 

67— -031 

27— -141 

N    — 

302 

11_-120 

15— -047 

GO—  -032 

26— -143 

0    — 

316 

12— -109 

16— -051 

65—  -O.IS 

25— -146 

P    — 

323 

13— -095 

17— -057 

64— -034 

24— -148 

Q  - 

332 

14— -083 

18— -061 

63—  -035 
'62-  -036 

23— -150 

R    — 

339 

15— -072 

19— -004 

22— -152 

S    — 

348 

10_*OGJ 

20— -007 

61— -038 

21— -157 

T    — 

358 

17— -058 

21— -072 

60— *039 

20— -IGO 

U   — 

308 

18— -049 

22— -074 

59— '040 

19— -164 

V    — 

377 

19_-042 

2.3— *077 

58— -041 

18— -167 

w  — 

380 

20—  -035 

24— -082 

57— -042 

17— -169 

X    — 

397 

21— -032 

25—  *095 

56— -044 

16— -174 

Y    — 

404 

22—  -028 

26— -103 

55— -050 

15— -175 

z    — 

413  1 

23—  -025 

27— -113 

54— -055 

14— -177 

A  1— 

420 

24—  -022 

28—  -120 

53—  -058 

13— *180 

r>  1— 

431 

25— *020 

29—  -124 

52—  -060 

12— -185 

C  1— 

443 

26— *01S 

30— -126 

51_-064 

11— -189 

Dl— 

452 

27— -OIG 

31— -133 

50— -067 

10— -190 

El- 

462 

28— *0M 

32— -143 

49— -070 

9— *191 

F  1  — 

475 

29— -013 

33— -145 

48— -073 

8— -192 

G  1— 

484 

30— *or2 

34— -148 

47— *07G 

7— -195 

H  1—  -494 

31— -010 

35— -158 

4G— -078 

6— -198 

32—  *009 

3G— -107 

43_.030 

6— -201 

33_-008 

44— -084 

4—  -204 

34 — *007 

43— -086 

3—  -209 

35— -005 

42— *091 

2— •219 

36— -004 

41— -095 

1— -227 
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NEW  METROPOLITAN   CHUHCHES. 

Tn  almost  every  p^rt  of  England  new  ohurclies  are  being  built,  of  which 
Uie  arcliitecture  would  be  worthy  of  the  best  days  of  aucient  ecclesiastical 
art.  Those  who  love  architecture  for  its  owu  sake,  and  who,  in  order  to 
see  noble  specimens  of  it,  are  willing  to  make  short  pilgrimages  (no  great 
labour  in  these  railway  times),  may  see,  in  every  county,  modern  churches, 
the  monnrnenss  of  private  munificence,  which  elicit  the  admiration  of  the 
strictest  and  most  determined  disciple  of  ancient  art.  The  recent  edifices, 
if  they  do  not  always  possess  the  mussire  simplicity  and  unity  which 
remains  hitherto  a  characteristic  of  the  olden  time,  still  exhibit  in  their 
details  a  magnificence  and  propriety  which  we  can  hardly  hope  to  see 
excelled. 

In  London,  however,  it  is  rot  so.  Here,  churches  are  built  to  cover 
in  a  given  number  of  square  feet  of  ground,  and  the  architect  must  so  ar- 
range tlie  building,  that  the  greatest  possible  number  of  sittings  may  be 
contained  within  it.  It  does  not  pay  to  build  London  churches  with  thick 
solid  walls  and  massive  piers  and  buttresses— the  pew-rents  would  not 
cover  the  ou.lay.  Plaster  and  patent  cement  and  deal  boards  keep  out 
the  weather  (while  they  last)  nearly  as  well  as  stone  and  oak,  and,  if 
properly  coloured,  look  as  well.  To  be  sure,  these  lath-and-plaster  edi- 
fices will  not  last  for  quite  so  many  centuries  as  the  mediaeval  piles  which 
they  mimic  (one  of  these  fragile  fabrics  has  already  began  to  fall,  almost 
before  its  completion)— but,  then,  those  who  build  tliese  churches  have  no 
concern  in  the  permanence  of  them  for  centuries — for  to  themselves  the 
pewrcnls  cannot  accrue  beyond  the  term  of  their  natural  lives.  They 
have  made  tlie  churches  to  be  houses  of  merchandise,  and  they  build  them 
just  strong  enough  to  answer  the  intended  purpose.  Our  ancestors  did 
not  build  in  such  a  manner,  nor  with  such  objects.  Do  we  wrong  to  com- 
mend the  old  custom,  as  a  fi-owi  old  custom  ? 

We  are  not  "  travelling  out  of  the  record"  in  making  these  observations  : 
they  have  more  ';cunectiou  with  architecture  than  may  appear  at  first  sight. 
In  many  even  of  the  best  of  modern  churches— though  the  critic  can  de- 
tect no  fault  of  design  or  deVdU— something  is  felt  to  be  wanting  which 
renders  these  buildings  less  impressive  than  their  ancient  prototypes.  The 
detection  of  this  something  is  oftentimes  very  puzzling— the  construction 
of  tlie  building  is  faithfully  expressed  by  the  decoration,  the  materials 
are  honest  and  real,  the  composition  simple  and  connected,  and  the  mould- 
ings, tracery,  &c.  graceful,  and  appropriate  to  the  style  adopted— and  yet 
the  eye  is  not  satisfied.  The  more  this  anomaly  is  considered  (and  we 
donbt  not  that  it  has  occurred  to  many  careful  observers), the  more  readily 
will  it  be  referred  to  the  comparative  slightness  of  building  adopted  in 
modern  structures.  This  explanatiou  may  perhaps  be  objected  to  as  too 
material.  It  may  be  thought  a  very  matter  of-fact  kind  of  criticism  which 
measures  the  thickness  of  walls  and  the  sectional  area  of  buttresses  ;  but 
it  is  precisely  this  kind  of  criticism  which,  if  it  be  correct,  is  the  most 
useful,  because  it  is  the  most  easy  of  application. 

It  is  by  no  means  to  be  inferred  that  we  would  commend  heavy  clumsy 
nio'les  of  construction,  when  our  present  increased  knowledge  of  mecha- 
nics has  revealed  improved  and  more  scientific  methods.  The  worst  sort 
of  alleclation  is  that  which  apes  inferiority.  But  we  do  want  to  see 
churches  built  as  if  they  were  meant  to  last — not  as  if  the  architect  had 
been  accustomed  all  his  life  to  "  run  up",cockney  villas  or  new  metropo- 
litan streets — as  if  he  had  no  idea  of  magnificence  beyond  the  plaster 
glories  of  the  Regent's  Park  or  Belgravia.  How  willingly  does  the  eye, 
wearied  of  tliis  showy,  ephemeral  finery,  turn  to  the  ancient,  unpretending, 
village  church,  with  its  vast  bold  buttresses  and  massive  tower !  Those 
venerable  walls  tell  their  story  so  simply,  and  yet  so  v»-ell — that  within 
them  successive  generations  of  men  have  assembled  in  piety  and  reve- 
rence for,  it  may  be,  these  six  or  seven  centuries  past.  It  is  not  merely 
that  we  admire  the  village  church  for  its  owu  intrinsic  beauty,  but  that  we 
feel  that  it  was  built  for  ages.  It  is  the  type  of  permanence,  as  far  as  the 
work  of  men's  hands  can  be  so.  The  ancient  churchmen,  it  has  been  well 
said,  built  "for  religion,  not  for  fame;  for  endurance,  not  bj  coatract; 
for  devotion,  not  in  a  spirit  of  economy  ;  pro  salute  animw,  non  pro  cru- 
menii." 


Old  Street  Road — A  new  church  has  been  recently  built  here  by  Mr. 
Ferrey,  in  the  Early  English  style.  The  nave  and  aisles  are  under  sepa- 
rate gables,  and  the  entrance  is  under  the  tower,  which  is  at  the  south- 
west angle.  Externally,  the  masonry  is  of  rag,  with  Caen  stone  dressings, 
which  have  (as  in  many  other  modern  churches)  a  most  unsatisfactory, 
"  patchy"  appearance.     It  is  well  enough  to  use  Caen  or  similar  stone  for 


the  mouldings  or  tracery  of  a  church,  for  rag  cannot  be  worked  for  the 
purpose;  but  there  is  now  a  mania  for  sticking  all  over  a  church  bits  of  the 
former  kind  of  flone  ;  and  its  light  colour,  contrasted  with  the  dark  hue  of 
the  coarser  material,  gives  the  building  an  appearance  of  slone  patchwork, 
or  the  fantastic  patteru  of  a  harlequin's  dress.  Besides,  it  is  ridiculous  to 
use  the  weaker  stone  for  quoins  and  angles,  where,  if  any  difference  be 
made,  it  should  be  in  favour  of  the  material  which  had  the  greatest  cohesive 
force.  Had  the  angles  of  the  buttresses,  &c.  of  Mr.  Ferrey's  church  been 
of  rag-stone  like  the  rest,  the  effect  would  have  been  much  better.  The 
love  of  finery  in  architecture  has  grown  into  a  habit  which  seems  almost 
inveterate. 

The  windows  on  the  south  are  arcades  of  four  arches,  two  blank  and 
two  pierced  for  light — this  arrangement,  defended  though  it  be  by  prece- 
dent, is  most  unworthy  of  modern  imitation.  Blank  windows  are  equally 
inartistic,  whether  they  occur  in  Classic  or  Pointed  architecture.  In  the. 
present  case,  the  masses  of  Caen  stone  in  the  blank  arches  exaggerate  the 
patchwork  effect  of  which  we  have  complained,  to  an  unusual  degree.  The 
windows  on  the  north  side  are  couplets.  This  side  of  the  building  is  much 
the  best.  The  south  side  is  next  the  street,  and  is  of  course  made  the 
most  showy — for  that  very  reason,  it  is  inferior  in  appearance  to  the  other. 
The  rose  window  at  the  east  end  is  much  too  large.  We  have  not  had  an 
opportunity  of  seeing  the  interior  of  the  building. 

Iluxtun. — Another  Early  English  church  is  nearly  finished  here,  which 
is  a  specimen  of  "  Modern  Gothic,"  of  more  than  ordinary  hideousness. 
It  scarcely  deserves  a  detailed  notice.  It  is  sufficient  to  say  that  it  ex- 
hibits all  the  following  characteristics  of  its  tribe  in  an  eminent  manner — 
miserably  thin  walls,  w  ith  square  reveals  to  the  windows,  as  in  an  ordinary 
dwelling  house — poor  tracery — cast  iron  girders — pinnacles  ugly  enough 
to  have  been  built  twenty  years  ago — plenty  of  plaster  and  stucco,  and  an 
enormous  disproportionate  chancel-arch,  with  a  small  communion  recess 
beyond   it. 


RAILWAY  STATLSTICS. 

From  the  Eisenbahn-Jahrbuch  (Railway  Year-book),  recently  published 
by  tiie  Baron  de  Reden  at  Berlin,  we  obtain  some  valuable  additions  to 
railway  statistics.  The  author  is  uow  in  office  under  the  Prussian  govern- 
ment, and  formerly  superiutended  the  construction  of  the  railway  from 
Berlin  to  Stettin. 

The  analysis  of  accidents  which  occurred  on  railways  in  Belgium,  Eng- 
land, France,  and  Germany,  respectively,  during  five  years,  commencing 
1st  August,  1S40,  is  as  follows  : — 

Fatal  Accidents.  Total  number  of  Accidents. 

Belgium 35        liiu 

England 30O         1500 

France       71        220 

Germany    ..  ..  ..  11         -.  -.         --  -.  -^ 

It  appears,  from  this  table,  that  the  total  number  of  persons  in  any  way 
injured  during  this  period,  in  the  four  countries,  was  1,842  ;  and  of  these 
accidents,  417,  or  between  one-fourth  and  one-fifth,  were  fatal.  The  fol- 
lowing table  shows  approximately  what  proportion  of  these  accidents  have 
occurred  in  each  country,  and  also  the  annual  average  of  accidents:  — 

Fatal  accidents  annually.  Total  accidents  anaually. 

7  or  T3"»  ••  ••  20  or  Tglh 
60  or  T'lis  ••  ••  Sf"  or  Jihs 
14-Jor     ^ih  ..         ..         44    or      ^th 

2  2  or    ^Lh        ,.         ..  4  4  or    ij^th 

In  this  table,  the  casualties  on  French  lines  include  those  of  the  Ver- 
sailles catastrophe,  by  which  -'55  lives  were  lost.  The  accidents  on  the 
Belgian  lines  in  1S43  and  1914  arose  almost  entirely  from  breakage  of 
axles  and  from  carriages  getting  off  the  rails. 

A  more  accurate  estimate  of  the  relative  insecurity  of  railways  in  either 
country  is  obtained  by  comparing  the  number  of  casualties  with  the  total 
number  of  passengers  conveyed.  Taking  the  annual  mean  proportion,  we 
get  the  following  result-i,  which  distinguish  whether  the  accident  arose 
from  the  fault  of  the  sufferers  or  of  the  railway  managers  :— 

Passengers  killed  from  |  Officials  killed  and  wounded   j  Persons  killed  from 
their  own  neglect.  from  their  own  neglect.  defective  managemt. 

Belgium  1  in        670.0110     ..  ..      1  in     240,000     ..         ..      1  in      i,6UO,76.4 

England 


Belgium 
England 
France 
Germany 


1  in  30  1,000 
1  in  ,5,000,000 
1  in  9,000,000 


1  in  !^32.4I6 
1  in  S.4','i,996 
1  ia    12,252,8i» 


8(19.0110 

Fra'nce  I  In    2,157,000 

Germany  1  in  25,000,000 
In  this  list,  each  country  is  placed  in  the  order  of  the  relative  insecurity 
of  its  railways.  The  terrible  disproportion  in  this  respect,  between  the  two 
former  and  the  two  latter,  is  very  significant  and  deserves  careful  atten. 
tion. 


18  J.] 
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SETTING  OUT  RAILWAY  CURVES. 

Sir — The  following  mode  of  setting  out  curves,  by  means  of  equal 
chords  and  ordinates,  which  I  have  successfully  practised,  is  bolh  accurate 
and  easy  of  being  applied  : — 

Fig.  1. 


Let  B  and  D  be  the  ends  of  two  straight  lines,  tangents  to  the  cnrve 
BCD,  which  we  wish  to  set  out — the  position  of  the  two  lines  having 
been  correctly  determined  from  the  base  line  of  the  survey.  We  must 
then  ascertain  the  an^le  that  a  cliord  of  any  convenient  lengtli  (say  10 
chains)  malies  with  the  tangent  A  U  ;  which  having  found,  the  intermediate 
]>oiut3  on  the  curve  are  fixed  l)y  oflsets  from  the  chord.  The  radius  being 
known,  and  the  length  of  the  chord  determined,  the  following  formula  will 
enable  us  to  fiad  the  angles  of  chord  and  tangent : 

Radius  .'  i  chord  ; ;  1  ."  sin  J  the  arc. 
Therefore,  sin  J  the  arc  =  chord. 


2  radius. 
Thus,  if  chord  =:  10  chains,  and  radius  =  GO  chains, 
sin  4  arc  =:  ^  =  Vj  =  -0333'  =  nat  sine  4°  47'. 
To  find  the  offsets,  the  line   F  G   which   bisects  the  chord   is  at  right 
angles  with  it.     G  H,  which  is  a  tangent  to  the  curve,  is  also  at  right 
angles  with  F  G.    tr  H  and  I  C  are,  therefore,  parallel.     If  H  C  be  drawn 
at  right  angles  with  1  G,  it  will  be  parallel  to  I  G,  and  also  equal  to  it ; 
and  G  H  =  T  C  =  5  chains. 


HC  =  FG—  ^t^ 
bd  =  F  G  —  ^F& 
ac    =  FG 


■  GH2 


■  G  fc- ;  and 
■v^F  G2—  Ga2. 
The  parallel  lines,  H  C,  */,  ae,  and  G  I,  are  all  equal. 

Therefore,d/=HC  — id;  ce  =  HC  — ac,  &c.;  and  GI  =  HC. 

The  formula  ^^  „  will  give  a  very  near  approximation  to  the  distance 

of  the  tangent  from  the  curve,  and  might  be  taken  as  the  olfset  without 


Gb- 


G3  = 


producing  any  appreciable  error;  avn  "'"  8^^*  *"*  >  ^°*^  oFT  =  ""^i  ^*- 


Fig.  : 


In  the  case  where  a  building  or  other  obstacle  may  intervene,  at  B,  (fig. 
2)  to  prevent  the  setting  up  of  a  theodolite  ;  if  from  A  we  set  oflT  the  dis- 
tance A  a'  equal  to  h  b',  we  shall  have  the  direction  of  a  chord,  ba,  of  10 
cbains ;  by  means  of  which  we  can  determine  the  direction  of  a  new 
chord,  b  c. 

Carmartbeo,  Jan.  3,  184*.  Z. 


Sir — I  had  no  intention  to  excite  the  ire  of  your  correspondent,  "  An 
Engineer  out  of  Employment."  He  has  evidently  mistaken  my  meaning. 
I  shall  leave  him,  therefore,  to  cool  on  it. 

A  specific  chord  line,  it  is  well  known,  presupposes  two  points,  already- 
determined  in  a  curve.  The  first,  or  starting  point,  can  be  attended  with 
no  difficulty  ;  but  the  other,  though  easily  found,  or  assumed,  on  paper, 
is  not  always  so  readily  found  on  tlie  ground:  and  when  obtained,  or  given, 
on  the  ground,  it  must  be  sf.f.n  from  Ibe  other  point  in  order  to  be  of  any 
use.  "  To  find  it  out,"  as  your  correspondent  says,  "  by  the  aid  of  a  com- 
mon theodolite,"  would  be  an  enilless  affair — even  if  the  surveyor  knew 
how  to  set  about  it.  The  time  occupied  in  his  doing  so  might  certainly 
be  employed  to  more  advantge,  I  miy  say,  by  amj  other  mode  of  tracing  a 
curve- — even  by  "  building,"  as  your  correspondent  calls  it !  — apropns,  my 
instrument  does  not,  by  any  meaus,  limit  the  length  of  the  tangent :  it  may 
be  either  lengthened  or  shortened,  according  to  local  or  other  circum- 
stances. 

Military  Library,  30,  Charing-cross.  W.  Tait. 


SAFETY  OF  RAILWAYS. 

(Extract  from  a  Report  made  to  the  Blinister  of  Public  Work-s  in  France,  by  M.  DE 
BOUREUILLE,  head  of  the  Railivay  Department.)  Translatedfor  the  '  London  Jourual." 

The  Special  Commission,  charged  by  the  Minister  of  Public  Works  to 
inquire  into  the  questions  relating  to  the  security  of  transit  upon  railways 
has,  from  the  first,  had  two  subjects  of  very  different  natures  to  consider. 
The  catastrophe  of  the  8th  May,  1842,  had  called  public  attention  most 
particularly  to  the  construction  of  axles  of  locomotive  engines  and  carriages, 
and  to  the  terrible  consequences  of  the  shocks  to  which  passenger  trains 
might  he  exposed  upon  railways. 

The  safety  of  railway  transit  may  depend  on  various  circumstances  • 
1st, — On  the  state  of  the  road  or  way,  and  the  mode  of  its  construction  • 
2ndly, — On  the  state  of  the  materials  employed,  viz.,  the  engines  and  car- 
riages, and  the  diflerent  parts  of  which  they  are  composed,  viz.,  the  wheels 
axles,  springs,  &c.;  3rdly, — On  the  formation  of  the  trains — that  is  to  say, 
the  mode  of  attaching  the  engines  and  carriages  together,  the  kind  of  brake 
employed,  the  methods  of  deadening  shocks,  i:c.  ;  4thly, — Ou  the  refula- 
tions  to  be  observed  when  the  trains  are  running,  the  speed  at  which  they 
are  to  travel,  the  signals  and  means  of  communication  established  either 
between  the  engine-drivers,  or  between  them  and  the  ofli(  iais  at  the  sta- 
tions or  on  the  road  ;  Sthly  and  lastly,— On  the  degree  of  intelligence  em- 
ployed in  the  service,  and  the  ability  and  characters  of  the  persons  em- 
ployed. 

1.  On  the  Railway  and  its  Accessaries,  such  as  Crossings  and  Changes 
ill  the  direction  of  the  Road. 

It  will  be  unnecessary  here  to  recapitulate  the  various  plans  which  have 
been  successively  employed  for  the  construction  of  railways:  it  will  be 
sufficient  to  observe  that  the  method  now  generally  adopted  in  France  con- 
sists in  fixing  the  rails  by  means  of  wooden  chairs  placed  in  cast  iron  bear- 
ings, which  are  fixed  two  together  upon  wooden  sleepers,  placed  at  equal 
distances  apart :  the  number  of  sleepers  varies  according  to  the  nature  of 
the  soil  upon  which  the  road  is  to  be  formed,  the  weight  of  the  rails  &c. 
The  sleepers  are  covered  with  sand  to  keep  them  in  their  proper  position. 

Some  engineers,  in  order  to  render  the  rails  more  firm,  and  to  prevent 
their  beading  between  the  transverse  sleepers,  have  proposed  to  lay  the 
rails  upon  longitudinal  sleepers.  The  line  of  rail  from  London  to  Bristol 
is  laid  down  in  this  manner;  but  it  is  not  apparent  that  this  plan  has  been 
much  followed  iu  France. 

The  Commission  bad  therefore  to  inquire,  on  the  one  hand,  whether  this 
method  of  constructing  railways  was  sufficient  to  maintain  the  rails  at  the 
required  distance.  This  was  answered  affirmatively,  adding,  however, 
that  it  would  be  advisable  to  place  the  sleepers  nearer'together  at  the  junc- 
tion of  two  lines  of  rail,  than  at  the  intermediate  points.  As  a  corollary 
to  this  question,  Ihe  C'ommissiou  inquired  whether  the  breadth  between  the 
rails  most  commonly  adopted,  viz.,  4  ft.  8  in.,  was  sufficient,  and  whether 
it  would  not  be  advisable  to  increase  it.  On  the  first  poiut,  the  answer  in 
the  affirmative  was  given  without  hesitation  ;  and,  as  to  the  width  of  road 
the  Commission  was  of  opinion,  that  the  gauge  at  present  in  use  n)i"ht  be 
continued  ;  adding,  however,  tfiat  it  would  be  advisable  to  keep  it  in  tun- 
nels, and  between  the  parapets  of  works,  the  same  as  on  levels  and  in  cut- 
tings. 

With  regard  to  any  alterations  to  be  made  in  the  position  and  form  of  the 
road,  the  Commission  declares,  that  the  depression  or  elevation  of  the 
rails,  a  defect  in  fixing  them  in  the  chairs,  derangement  of  the  sleepers 
supporting  them,  inequality  in  the  sand  forming  the  foundation  of  Ihe  road 
or  too  thin  a  layer  of  this  sand,  must  be  considered  as  very  likely  causes 
for  the  carriages  getting  oil' the  rails.  The  Commission  mentions  two  other 
causes  of  the  rails  getting  out  of  order,  v  hich  seem  to  be  quite  as  danger- 
ous : — First,  the  displacement  of  the  rails  iu  a  longitudinal  direction  or 
direction  of  movement ;  and  secondly,  the  uniform  inclination  of  the 
sleepers  supporting  the  chairs  aud  the  consequent  displacement  of  the 
rails.  These  various  causes  of  danger  may  be  averted,  or  at  least  greatly 
modified,  by  a  constant  aud  attentive  surveillance  of  the  road. 

The  Commission  had  still  to  examine,  on  the  one  hand,  whether  the  form 
adopted  for  the  rails  was  the  most  suitable;  and  on  the  other  hand,  whether 
the  test  of  the  manufacture  of  the  rails,  before  employing  them,  was  suffi- 
cient to  be  relied  upon. 
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There  are  three  (lilTerent  systems  of  switches  employed  upon  railways  ; 
the  first— that  of  moveable  rails,  which  art  by  pressing  upon  the  inside  of 
the  carriaRe  wheels,  so  as  to  force  them  to  run  in  the  required  direction. 
This  plan  possesses  the  disadvantage  of  loosening  the  wheels  and  wearing 
them  away  quickly.  The  second  system  is,  that  of  the  moveable  rails, 
which  may,  by  turning  on  a  pivot,  be  moved  in  the  direction  in  which  the 
train  is  required  to  run.  In  this  plan,  there  is  no  pressure  on  the  inside  of 
the  wheels  ;  but.  if  by  chance,  the  moveable  rail  is  badly  placed,  the  en- 
gine will  run  oil' the  rails.  And,  lastly,  the  third  plan,  which  is  generally 
adopted  at  pri'scni,  is  one  that  unites  the  advantages  of  the  first  two.  It 
13  composed  of  duuble  switches,  arranged  in  such  a  manner  that  there  may 
be  always  a  moveable  rail  opposite  each  road  ;  and  the  switches  being 
always  brought  back  to  their  original  position,  by  a  counterbalance  weight, 
there  is  no  danger  of  running  oil' the  rails.  This  latter  plan  is  much  pre- 
ferable, as  regards  public  safety. 

Independently  of  the  changes  and  crossings  in  a  level,  the  Commission 
has  given  its  ailenlion  to  some  questions  which  are  of  i^reat  importance  as 
regards  security  in  travelling.  For  instance,  when  a  railroad  is  curried 
across  a  deep  valley,  which  can  only  be  traversed  by  means  of  lofiy  via- 
ducts, or  through  deep  cuttings,  or  across  rivers,  of  greater  or  less  w  idth,  it 
will  be  understood  that  it  would  be  much  moredangerous  to  run  olTthe  rails 
at  suchjlplaces  than  when  travelling  on  a  level  road,  although  attended  at 
all  times  with  much  danger.  In  order  to  prevent  this,  as  much  as  possible, 
counter  rails  are  generally  employed,  placed  either  inside  or  outside  the 
line  of  rails,  and  more  or  less  elevated  above  the  ground.  The  Commission 
has  thought,  that  in  certain  cases,  the  couuter-rails  may  be  useful,  adding 
besides,  that  when  used,  it  is  advisable  to  place  them  inside  the  ordinary 
rails.  In  fact,  by  this  means,  the  height  of  the  flange  of  the  wheels  is 
gained  ;  and,  besides,  if  an  axle  were  to  break,  the  wheel,  instead  of  being 
dragged  outside  the  rails,  would  have  a  tendency  to  run  inside,  which  is 
an  evident  advantage  as  regards  safety. 

Lastly, — the  Commission  has  had  to  examine  whether,  as  regards  safety 
of  transit,  there  should  not  be  a  limit  to  the  radius  of  the  curves,  and  what 
this  limit  should  be  ;  but  it  was  not  long  in  perceiving  that  nothing  positive 
could  be  decided  on  this  point,  and  that  it  should  be  left  to  the  government 
to  determine,  in  each  particular  case,  the  limit  to  be  adopted.  This  limit, 
as  at  present  stated  in  the  railway  books,  appears  suitable  and  sufficient 
for  preventing  accidents. 

II.  Oh  the  influence  of  the  state  of  the  mnterials,  as  regards  safety  of  transit, 
and  the  precautions  to  be  taken  for  that  purpose. 

If  the  stale  of  the  rails,  and  the  materials  of  which  the  railway  is  com- 
posed, have  great  influence  upon  the  security  of  railway  transit,  the  ma- 
chinery employed  in  working  it,  viz. — the  locomotive  engines  and  carriages, 
is  also  worthy  of  serious  attention. 

Experience  has  proved,  that  by  forming  the  upper  surface  of  the  rails  of 
a  slightly  convex  form,  the  oscillation  may  be  much  diminished,  and  the 
friction  of  the  flanges  of  the  wheels  upon  the  rails  will  be  reduced  in  pro- 
portion. They  are,  in  fact,  scarcely  in  contact, and  consequently,  the  rails 
may  be  made  about  a  third  of  an  inch  wider,  which  greatly  facilitates  the 
progress  upon  curves.  These  slight  improvements  need  not  increase  the 
expense  of  the  railway,  but  by  their  adoption  the  chances  of  accidents  will 
be  greatly  diminished. 

The  next  question  to  be  discussed  relates  to  the  axles.  This  subject  is 
one  that  has  greatly  occupied  public  attention,  from  most  of  the  serious 
railway  accidents  having  been  accompanied,  if  not  caused,  by  the  breaking 
ofau  axle.  The  Commission  has  examined  the  axle,  successively,  in  all 
possible  positions  : — Urst,  in  the  process  of  manufacture,  and  in  their  form 
and  adjustment;  and,  afterwards,  in  the  different  kinds  of  work  to  which 
they  might  be  adapted.  As  regards  the  manufacture  of  axles,  the  Com- 
missiou  is  of  opinion,  that  this  manufacture  is  now  conducted  on  as  perfect 
a  plan  as  possible,  as  well  for  straight  as  cranked  axles.  The  former  are 
wrought  by  the  hammer;  and  the  cranked  axles,  which  are  always  larger, 
are  also  nia<le  of  fagotted  iron ;  but  in  order  to  give  them  the  desired  form, 
only  one  method  appears  to  have  been  thought  worthy  of  being  employed. 
This  method  consists  in  putting  a  number  of  iron  bars  together  to  form  a 
parcel  of  about  two  feel  square  ;  and  these,  having  been  heated  in  a  rever- 
beratory  furnace,  are  submitlec!  to  the  action  of  a  powerful  hammer,  and 
beaten  on  all  sides,  in  order  to  weld  the  bars  together  :  the  bar  thus  made, 
is  afterwards  reduced  to  a  thickness  somewhat  more  than  the  diameter  of 
the  intended  axle,  keeping  a  sufficient  width  for  the  cranked  part.  Those 
parts  of  the  axle  which  are  to  receive  the  wheels,  are  first  wrought  into  the 
required  form,  and  then  the  cranks  (which  do  not  require  to  be  rounded) 
are  brought  to  their  proper  shape. 

The  form  to  be  given  to  the  axles  is  not  material.  It  has  been  proved 
by  experience  that  axles  nearly  always  break  inside  the  wheels,  and  at  or 
near  the  nave.  It  is  therefore  advisable  to  make  this  part  much  thicker 
than  the  others  ;  and  this  is  generally  done  by  manufacturers ;  but  they  do 
not  always  pay  great  attention  to  the  levelling  of  these  parts  wilh  the  body 
of  the  axle,  as  the  incline  is  generally  too  abrupt.  This  mode  of  manufac- 
ture being  very  defective,  and  likely  to  decrease  the  strength  of  the  axle, 
it  is  indispensably  necessary  to  make  the  thick  parts  taper  gradually  down 
to  the  smaller  ones,  or  in  the  form  of  a  truncated  cone,  the  apex  of  which 
would  be  equal  to  the  diameter  of  the  body  of  the  axle. 

The  Commission  had  to  inquire  whether  it  was  advisable,  before  em- 
ploying the  axles,  to  test  their  strength  ;  and  their  opinion  was,  that  this 
trial  w  as  not  desirable,  but  that  there  might  be  certain  modes  of  trial  which 
would  not  injure  the  metal,  aud  which  would  nevertheless  expose  the  de- 


fects :  such,  for  instance,  as  re-heating  to  a  cherry  red — an  examination  of 
the  portions  detached  from  the  ends  of  the  axles,  &c. 

In  a  word,  the  especial  attention  of  the  Companies  should  becalled  to 
this  question,  the  importance  of  which  may  be  easily  understood  ;  and 
they  ought  to  be  also  obliged  to  keep  registers,  in  which  all  tlie  axles  re- 
ceived should  be  carefully  noted,  together  with  all  the  circumstances  of 
their  reception,  and  a  statement  of  the  proofs  to  which  they  had  been  sub- 
mittcd. 

When  working  on  railways,  the  axles  are  subjected  to  strains  of  dilTerent 
kinds,  and  to  shocks  and  vibrations,  sometimes  of  a  very  violent  nature, 
which  may  cause  them  to  break.  Accidents  of  this  nature  have  frequeutly 
happened  upon  railways  ;  but,  in  most  instances,  the  circumstances  have 
not  been  truly  investigated,  nor  the  appearance  of  the  fracture  considered  ; 
except  in  some  cases  (fortunately  very  few)  in  which  the  breaking  of  the 
axles  occasioned  serious  injury  or  death,  lint  in  these  cases,  the  two 
broken  portions  of  the  axle  had  been  so  twisted,  that  no  conclusion  could 
be  arrived  at  from  the  appearance  of  the  fracture.  It  is,  besides,  generally 
impossible  to  determine  whether  the  breaking  of  the  axle  was  the  cause  of 
the  accident,  or  merely  the  effect. 

From  these  circumstances,  the  Commission  has  been  nnable  to  discover 
any  documents  of  a  nature  sufficiently  conclusive  to  determine  the  probable 
time  that  axles  would  last;  but  it  has  no  hesitation  in  declaring  that  ihey 
are  deteriorated  in  quality  by  use.  It  may  be  concluded,  from  isolated 
but  well-verified  facts,  thai,  after  a  certain  time,  depending  upon  the  effec- 
tive work  accomplished  by  each,  the  axles  will  break. — Is  this  owing  to 
any  molecular  change  in  the  material?  It  is  impossible  to  determine  this 
from  what  we  know  at  present;  but  it  will  be  readily  conceived  that  this 
is  matter  of  serious  consideration,  and,  consequently,  the  Commission 
thinks  that  every  Company  ought  to  be  obliged  to  keep  a  register,  in  which 
should  be  entered,  independently  of  the  particulars  of  the  time  of  receiving 
the  axles,  ixc,  the  number  of  miles  run  over  by  each. 

The  documents  extracted  from  these  registers  would  doubtless  be  of  great 
utility  for  solving  the  important  questions  reUtive  to  the  duration  of  axles; 
bul  the  fact  cannot  be  denied  that  this  will  furnish  no  result  until  after  a 
number  of  years  ;  and,  therefore,  the  Commission  is  of  opinion  that  it  would 
be  advisable  to  make  some  experiments  as  to  the  means  of  ascertaining,  at 
anytime,  the  amount  of  alteration  which  has  taken  place  in  the  axles'; 
and  either  to  restore  them  to  their  former  stale,  or  limit  the  period  of  their 
working. 

After  ascertaining  the  average  weight  which  axles  have  to  support,  and 
the  strain  they  undergo,  the  following  experiments  were  proposed  to  be 
made  : — On  analysing  the  strain  upon  axles,  it  was  found  to  consist,  1st, — 
Of  a  vertical  strain,  due  either  to  that  portion  of  the  weight  of  the  engine 
bearing  upon  that  poiul,  in  consequence  of  the  position  of  the  centre  of 
gravity,  or  to  the  action  of  the  springs  of  the  hinder  axle  in  the  six-wheel 
engines.  This  strain  being  thus  defined,  even  supposing  that  the  parts 
upon  which  it  acts  are  as  near  as  possible  to  the  point  d'appui  formed  by 
the  wheels,  tends,  nevertheless,  to  bend  the  axle  in  a  vertical  direction. 

2nd. — A  twist  or  strain,  arising  from  the  conoidal  form  of  the  peripheries 
of  the  wheels,  and  inequality  in  the  inclination  of  the  rails;  from  which  it 
happens  that  the  peripheries  of  two  wheels,  fixed  upon  one  axle,  never 
touch  the  rails  at  the  same  part  at  the  same  time,  and  consequently,  each 
of  the  wheels  slip  alternately  on  the  rail :  if  the  twist  resulting  therefrom 
is  not  too  violent,  it  keeps  all  the  molecules  in  a  permanent  stale  of  vibra- 
tion. 

3rd. — The  shocks  arising  from  inequalities  in  the  road,  caused  by  the 
undulations  of  the  rails,  and  the  momentary  depression  of  the  rails  at  their 
point  of  junction  when  a  train  passes.  These  shocks  increase  in  violence 
in  proportion  to  the  speed  of  the  train,  and  act  in  a  direction  at  right 
angles  to  the  axis  of  the  axle. 

4lh. — Another  kind  of  shock,  arising  from  the  oscillation  of  the  train, 
which  acts  on  the  axles  both  in  the  direction  of  their  knglh  and  at  right 
angles  thereto,  increasing  in  force  in  proportion  to  the  diameter  of  the 
wheels  on  the  axles. 

In  order  to  appreciate  the  eflfects  of  these  four  kinds  of  strain,  the  Coni- 
missioa  is  of  opinion,  that  the  first  series  of  experiments  to  be  undertaken, 
should  be  to  inspect  a  certain  number  of  axles  whioh  have  already  worked 
for  a  given  time  upon  railways,  aud  minutely  examine  their  interior  tex- 
ture. As,  however,  these  experiments  could  not  lead  to  perfectly  satisfac- 
tory conclusions,  from  the  want  of  points  of  comparison,  the  Cimunissiun  is 
of  opinion  that  it  would  be  advisable,  at  the  same  time,  to  commence  ex- 
periments upon  axles. 

These  experiments  might  be  made  by  taking  an  ordinary  locomotive 
axle,  furnished  with  the  two  wheels,  loading  it  as  it  would  be  if  adapted 
to  an  engine,  and  giving  to  it  a  rotary  movement,  similar  to  that  which  it 
would  acquire  if  employed  upon  a  railway.  By  placing  the  wheels  of 
this  axle  upon  a  frame,  consisting  of  another  axle,  furuislied  with  w heels, 
to  which  motion  is  commuuicatfid  by  a  steam  engine,  the  first  class  of  uo- 
tion  to  be  observed  will  be  obtained. 

All  the  other  motions  might  be  obtained  by  this  means  ;  and  also,  by  a 
suitable  construction  of  the  wheels  of  the  frame,  the  twisting  of  the  axles, 
the  shocks  arising  from  the  bending  of  the  rails,  ami  the  shucks  arising 
from  the  oscillation,  liy  this  method  of  proceeding,  the  axle  submitted  to 
esperiment  will  be  exposed  as  nearly  as  possible  to  the  same  injurious  ac- 
tion as  when  in  use  ;  only,  instead  of  advancing  upon  a  railway,  the  rail- 
way will  present  itself  to  the  wheels.  The  Commission,  wishing  to  ascer- 
tain the  expense  of  the  above  experiments,  arrived  at  Uie  following  re- 
sults :— 
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It  will  be  understood,  that  the  apparatus  used  for  trying  the  experimentg 
must  be  made  of  pretty  large  proportions,  and  all  the  parts  must  be  suffl- 
cieutly  strong  to  resist  the  action,  the  effects  of  which  it  is  intended  to 
prove. 

The  details  of  this  apparatus  must  be  carefully  attended  to;  but  the  ex- 
pense cannot  be  estimated  at  less  than  from  400/.  to  500/.  In  order  that  the 
experiments  may  lead  to  results  worthy  of  interest,  it  will  be  necessary  to 
try,  comparatively,  axles  of  at  least  three  dilferent  diameters,  and  to  act 
upon  two  axles  of  each  kind,  in  all  six  axles,  furnished  with  their  wheels, 
the  expense  of  which  will  be  about  90/. 

Lastly. — The  working  of  the  apparatus  will  require  a  certain  amount 
of  power,  constant  attention,  and  the  renewal  or  repair  of  some  parts  of  the 
mechanism,  such  as  the  brass  bearings  for  the  axles,  or  the  tyres  of  the 
wheels. 

In  conclusion,  the  Commission  is  of  opinion  that,  in  order  to  make  ex- 
periments in  a  suitable  manner,  an  outlay  of  at  least  800/.  will  be  required. 
It  is  evident  that  these  experiments  will  occupy  a  considerable  time  ;  but 
this  dues  not  appear  to  be  a  sufficient  reason  for  abandoning  them. 

It  was  observed  by  the  Commission,  that  in  locomotive  engines  there 
were  many  parts  subjected  to  considerable  strain  and  violeiice,  the  rupture 
of  which  would  be  of  minor  importance,  and  that  they  might  therefore, 
without  much  inconvenience,  be  allowed  to  remain  in  use  until  nearly  worn 
ont :  of  this  kind  are  the  rods  which  connect  the  locomotive  to  the  tender, 
and  also  the  bolts  which  serve  to  fasten  them.  By  manufacturing  several 
similar  pieces  with  care,  pulling  some  of  them  in  use,  and  keeping  the 
trtliers  for  the  purpose  of  comparison,  the  Commission  is  of  opinion  that 
interesting  results  might  soon  be  arrived  at. 

To  conclude,  as  regards  axles, — it  only  remained  for  the  Commission  to 
inquire  into  the  precautions  to  be  taken  iu  the  case  of  breakage  of  axles, 
in  order  to  prevent  any  accidents  arising  therefrom.  Plans  have  been  pro- 
posed for  this  purpose  by  a  great  number  of  inventors,  which  it  may  be  as 
well  to  make  mention  of  here. 

These  plans  may  be  divided  into  two  categories  ;  the  first  of  which  con- 
sists in  the  employment  of  wheels  running  on  the  rails  in  front  of  the 
engine,  and  serving  as  guides.  The  second  consists  iu  the  employment  of 
guides  on  the  rails,  the  rods  of  w  hich,  being  attached  to  the  framing  of  the 
ungiue,  are  intended  to  keep  the  train  in  its  place  on  the  rails.  Neither  of 
these  plans  appeared  to  the  Commission  susceptible  of  useful  employ- 
ment. The  guide-wheels  would  have  the  inconvenience  of  preventing  the 
engineer  from  perceiving  the  breaking  of  the  axle  iu  time  to  stop  the 
train. 

With  regard  to  the  guides,  if  they  were  made  as  proposed,  in  the  form 
of  drags,  they  would  cause  shocks  and  serious  accidents  ;  they  also  would 
not  offer  any  resistance  to  the  oscillations  of  the  engine ;  if  made  light, 
they  would  readily  be  broken  when  subjected  to  a  violent  shock  ;  and  if 
heavy,  they  would  evidently  facilitate  the  running  of  the  train  off  the 
rails. 

As  regards  the  working  of  railways,  another  not  less  important  question 
occupied  the  attention  of  the  Commission.  Ou  the  occasion  of  the  Ver- 
sailles accident  the  general  opmion  was,  that  nothing  fatal  would  have 
happened  if  the  locomotive  "  iNIatthew  Murray"  bad  been  mounted  on  sis 
wheels  instead  of  four.  This  appeared  also  to  be  the  opinion  of  Govern- 
merit,  as  one  of  the  first  precautionary  measures  was  to  prohibit  the  com- 
panies in  the  environs  of  J-*aris  from  making  use  of  locomotive  engines 
with  four  wheels.  Before,  however,  this  measure  was  made  general  (the 
immediate  application  of  which  would  prove  ruinous  to  many  other  com- 
panies besides  those  in  the  environs  of  Paris),  the  Commission  thought 
proper  to  inquire  into  it  as  regards  safety,  and  for  this  purpose  took  an 
account  of  the  number  of  accidents  which  had  happened  upon  railways 
worked  with  locomotives,  either  of  six  or  four  wheels,  and  the  conclusion 
they  came  to  was  that,  as  regards  public  safety,  the  six-wheeled  engine 
possessed  some  advantage  over  the  four-wheeled  engine,  especially  when 
the  two  driving-wheels  are  provided  with  flanges;  this  advantage  is  not, 
however,  so  great  at  present  as  entirely  to  do  away  with  the  four-wheeled 
engines.  The  attention  of  engineers  must  be  especially  directed  to  the 
improvement  of  the  six-wheeled  engines,  and  there  is  no  doubt  that  when 
these  engines  have  undergone  the  improvements  which  may  be  suggested, 
they  will  be  generally  preferred. 

The  parlies  in  favour  of  the  four-wheeled  engines  brought  forward,  in 
support  of  their  opinion,  the  fact  that,  in  six-wheeled  engines,  the  centre 
of  gravity  of  the  whole  was  always  before  the  cranked  axle,  and  that, 
therefore,  in  case  of  the  front  axle  breaking,  these  engines  would  fall  as 
easily  as  the  four-wheeled  engines.  On  the  other  hand,  by  placing  the 
framing  which  supports  the  four-wheeled  engines  inside,  the  fall  of  the 
wheels  is  prevented  when  an  axle  breaks,  and  there  is  no  further  fear  of 
accident  :  but  the  Commission  observes,  that  if  in  most  of  the  present  six- 
Vfheeled  engines  the  centre  of  gravity  is  in  front  of  the  cranked  axle,  there 
is  no  practical  impossibility  in  bringmgit  upon  the  axle  itself.  The  front 
axles  are,  besides,  not  the  only  ones  the  rupture  of  which  is  to  be  feared  ; 
the  cranked  axles  frequently  break,  and  such  accidents,  which  are  not 
much  to  be  feared  in  a  six-wheeled  engine,  may  have  serious  consequences 
ia  a  four-wheeled. 

With  regard  to  the  advantage  attributed  to  placing  the  framing  inside, 
it  is,  perhaps,  sulficieut  to  observe,  that  this  arrangement  does  not  apply 
particularly  to  four-wheeled  engines,  and  that  nothing  conclusive  can  be 
arrived  at  as  regards  the  safety  of  the  engines  fitted  up  in  this  manner.  It 
does  not  appear  certain  that  this  will  prevent  the  running  off  from  the  rails 
on  the  breaking  of  an  axle. 


Fires  can  only  arise  from  two  causes  : — 1st.  The  sparks  escaping  from 
the  chimney  of  the  locomotive  :  2nd.  Portions  of  incandescent  or  ignited 
fuel  falling  from  the  furuace,  which  falling  pieces,  even  should  there  be  no 
wind,  are  driven  along  by  the  current  of  air  produced  by  the  rapid  move- 
ment of  the  train. 

As  regards  the  sparks  which  issue  from  the  chimney,  the  Comraissiou 
observes,  that  since  railways  were  first  worked,  the  chimneys  of  locomo- 
tives have  always  been  furnished  with  a  woven  wire  guard,  which  stops 
the  sparks,  and  at  the  same  time  returns  into  the  smoke-box  a  portion  of 
the  pulverulent  substances,  which,  when  allov^'ed  to  escape,  cause  great 
inconvenience  to  travellers.  This  guard  has  since  been  somewhat  im- 
proved ;  for  instance,  it  has  been  formed  of  a  closer  fabric  ;  also  the  chim- 
ney has  been  formed  trumpet-mouthed,  with  iron  wires  stretched  across  it, 
whereby  a  stronger  guard  than  the  ordmary  one  is  formed.  The  employ- 
ment of  the  guard  not  having,  however,  always  produced  satisfactory 
results,  other  methods  have  been  resorted  to,  which  it  will  perhaps  be 
advisable  here  briefly  to  describe  : — 

A  strong  metallic  basket  was  placed  at  the  lower  part  of  the  chimney, 
in  the  form  of  a  truncated  cone  with  its  small  end  downwards.  By  this 
arrangement  the  portionsof  cinder  and  ignited  fuel  are  presented  obliquely 
to  the  meshes  of  the  fabric,  and  therefore  the  smoke  will  have  great  diffi- 
culty in  drawing  them  up.  A  horizontal  cover  was  placed  in  a  part  of  the 
chimney  to  arrest  the  portions  of  cinder  and  fuel,  and  throw  them  back  to 
the  bottom  of  the  chimney,  and  the  smoke  escaped  by  lateral  openings.  In 
some  cases,  these  two  plans  have  been  combined  in  one  chimney,  one  above 
the  other.  Lastly. — A  plate  of  iron  pierced  with  round  holes,  about  one- 
third  of  an  inch  in  diameter,  was  placed  in  the  smokebox,  in  a  horizontal 
position;  whereby  all  the  sulid  portions  of  fuel,  which  were  not  presented 
directly  to  the  orifices,  were  immediately  thrown  back  to  the  bottom  of  the 
smoke-box. 

To  these  may  be  added  another  method  tried  in  Germany,  which  ap- 
peared to  produce  satisfactory  results.  It  consists  in  placing  a  fan,  or 
wheel  furnished  with  wings,  on  the  top  of  the  chimey,  at  an  inclination  of 
4,5°,  which,  being  put  in  motion  by  the  heated  air  issuing  from  the  chim- 
ney, drives  the  sparks  to  the  sides  of  the  chimney,  where  they  are  extin- 
guished and  fall  back. 

The  Commission  having  ascertained  the  advantages  of  these  several 
plans,  was  of  opinion  that  there  was  no  occasion  to  recommend  any  one 
of  them  in  particular,  but  that  it  would  be  advisable  to  submit  each  to 
regular  experiment ;  and  until  it  should  be  shown  by  experience  which 
was  the  best,  the  railway  companies  should  be  obliged  to  use  one  of 
them. 

With  regard  to  the  ignited  fuel  falling  from  the  furnaces  of  locomotives, 
the  only  means  known  of  preventing  ihe  accidents  which  may  result  there- 
from, is  by  employing  an  ash-pan  to  calch  the  cinders,  and  thereby  prevent 
them  from  falling  to  the  ground.  Tliereare,  however,  several  disadvantages 
attending  their  use,  such  as — preventing  the  draft;  being  too  near  the 
ground  ;  causing  the  bars  of  the  furnace  to  wear  away  more  quickly,  and 
rendering  the  cleaning  of  the  furnace  more  difficult;  and,  lastly,  prevent- 
ing the  engineer  from  immediately  putting  out  his  fire,  should  it  be  neces- 
sary to  do  so. 

An  arrangement  might,  however,  be  contrived  to  do  away  with  these 
disadvantages,  either  wholly  or  partially,  in  which  case  the  ash-pans  might 
be  employed  with  great  advantage ;  but  in  the  present  state  of  things,  the 
Commission  is  of  opinion  that  there  is  no  occasion  to  recommend  their 
employment,  and  can  only  propose  to  await  the  result  of  longer  expe- 
rience. 

III.  On  the  mode  of  attaching  the  engines  and  carriages  together,  the 
kind  of  break  employed,  and  the  method  of  deadening  shocks. 

A  very  important  question  was  next  discussed  by  the  Commission,  viz., 
whether  more  than  one  locomotive  ought  to  be  allowed  to  be  attached  to  a 
train.  The  conclusion  arrived  at  was,  thtLt  there  was  always  disadvan- 
tage, and  sometimes  danger,  attending  the  use  of  more  than  one  engine.  It 
is,  in  fact,  impossible  that  the  engineers  of  the  different  engines  should 
always  act  iu  concert ;  and  moreover,  if  the  foremost  engine  should  meet 
with  any  accident,  rendering  it  necessary  to  stop,  the  hinder  one,  continu- 
ing to  progress,  would  most  likely  throw  it  off  the  rail,  if  the  speed  were 
considerable. 

The  Commission  is  therefore  of  opinion  that  more  than  one  engine  ought 
not  to  be  used  to  one  traiu,  except,  in  certain  cases,  ou  railways  in  the 
environs  of  Paris,  or  other  large  cities,  where  there  are  an  immense  num- 
ber of  passengers. 

Under  these  circumstances,  when  it  is  absolutely  necessary  to  use  two 
engines,  how  are  they  to  be  attached?  If  one  of  them  is  a  six-wheeled 
engine,  which  of  them  is  to  be  placed  in  front;  and  if  both  are  six  or 
four-wheeled  engines,  should  the  heaviest  or  the  lightest  be  placed  in 
front  ? 

In  order  fully  to  answer  these  questions,  the  Commission  thinks  fit  to 
remark  that  the  principal  danger  consists  in  the  probability,  iu  certain 
cases,  of  the  front  engine  being  pushed  forward  by  the  hinder  one  ;  in 
which  case  it  is  liable  to  go  off  the  rails,  aud  might  thereby  cause  very 
serious  accidents.  Under  these  circumstances,  as  the  six-wheeled  engines 
are  more  firm  than  the  four-wheel,  and  are  for  that  reason  less  likely  to 
get  off  the  rails,  when  two  engines,  one  of  six  aud  the  other  of  four 
wheels,  are  to  be  employed  in  one  train,  the  six-wheeled  one  should  be 
placed  iu  front.  For  the  same  reason,  when  two  engines  of  ditfereo': 
weights  are  employed,  it  is  desirable  to  place  the  heaviest  foremost. 
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The  Commission  aJds,  that  it  will  he  better  to  have  both  engines  cx- 
artly  alike,  and  that  the  principal  point  to  he  observed  when  two  engines 
are  employed  is,  never  to  allow  the  hijulniost  one  to  be  driven  at  a  greater 
speed  than  the  foremost,  and  also  to  take  care  that  the  driver  of  the  front 
engine  has  the  driver  of  the  other  engine  under  his  control. 

The  next  question  discussed  by  the  Committee  was,  whether,  as  regarded 
safety,  the  position  of  the  engine  in  front  or  bnliind  the  train  was  material. 
With  respect  to  this,  it  appeared  evident  that  the  engine-driver,  if  placed 
behind  '.he  train,  could  not  easily  see  what  was  going  on  in  front,  and  that, 
therefore,  there  would  be  great  danger  of  his  not  perceiving  any  obstacle. 
The  Commission  was  therefore  decidedly  of  opinion  that  the  locomotive 
ought  never  to  be  attached  to  the  hinder  part  of  the  train. 

Having  thus  disposed  of  the  questions  relative  to  the  engines,  the  Com- 
mission inquired  into  the  dill'erent  plans  employed  for  linking  ihe  carriages 
together.  There  appeared  lo  he  three  : — The  lirst  consists  of  chains  of  a 
wrtain  length,  leaving  a  certain  space  between  the  carriages,  independently 
of  that  allowed  for  the  play  of  the  springs.  The  second  consists  in  the 
employment  of  moveable  bars,  which  also  allow  of  the  play  of  tlii'  springs, 
but  unite  the  carriages  more  rigidly  than  the  first  plan.  The  third,  and 
last  plan,  consists  in  uniting  the  carriages  rigidly  together,  by  screws  and 
keys. 

On  comparing  these  plans,  the  Commission  remarked,  that  as  regarded  the 
first,  independently  of  the  disadvantage  it  possessed  of  causing  unpleasant 
shocks  in  starling,  serious  accidents  might  be  occasioned,  in  the  case  of  a 
violent  shock,  by  permitting  the  carriages  to  run  over  each  other.  It  was, 
therefore,  considered  that  the  best  mode  of  uniting  Ihe  carriages  would  be 
by  rigid  fastenings  acting  upon  springs.  By  this  means,  in  case  of  a 
collision,  the  train  would  ofier  the  resistance  of  a  solid  mass,  and  there 
would  be  no  danger  of  the  carriages  running  over  one  another. 

The  only  disadvantage  of  this  plan  would  be,  requiring  more  power 
from  the  locomotive;  but  this  is  a  minor  consideration,  when  the  safely  of 
the  passengers  is  concerned.  The  Commission  was  therefore  of  opinion, 
that  the  carriages  should  be  united  in  such  a  manner  as  lo  allow  of  ihe 
bull'ers  being  always  in  contact. 

Another  no  less  important  question  was,  whether  vehicles  with  cast  iron 
wheels  ought  to  be  allowed  between  the  tender  and  the  passenger  car- 
riages. This  was  decided  in  the  negative,  as  it  appeared  that  cast-iron 
■wheels,  running  with  great  speed,  would  soon  wear,  and  were  liable 
to  break  ;  iu  which  case,  the  train  would  be  almost  sure  lo  be  thrown  oil" 
the  rails. 

The  Commission  having  thus  decided  upon  the  best  means  of  forming 
the  trains,  as  regarded  Ihe  safety  of  the  passengers,  the  subject  next  to  be 
considered  was  the  best  means  of  regulating  the  speed  of  trains,  and  free- 
ing them  as  much  as  possible  from  danger  of  accident,  to  which  ihey 
might  be  exposed. 

The  most  usual  causes  of  accidents  may  be  resolved  into  one,  viz.,  a 
sudden  shock,  produced  either  by  the  locomotive  coming  into  contact  wiih 
some  obstacle  ;  by  the  breaking  of  an  axle;  or  by  ruuniug  olT  the  rails. 

As  reganls  Ihe  breakage  of  axles,  accidents  likely  lo  occur  therefrom 
may  be  most  readily  prevented  by  the  promptitude  and  intelligence  of  the 
engine-driver. 

With  regard  to  shocks  and  sudden  stoppages,  what  tends  most  to  in- 
crease the  danger  is  the  speed  at  which  the  train  is  travelling ;  in  order 
therefore  either  wholly  or  partially  to  obviate  them,  it  is  desirable  lo  lind 
(Hit  the  best  means  of  slackening  the  speed  at  pleasure.  For  this  purpose 
Ijrakes  are  used,  which  act  by  pressing  on  the  periphery  of  the  wheels  of 
one  or  more  carriages  of  the  train,  and  by  that  means  diminish  the  speed. 

The  brakes  most  commonly  u.sed  upon  railways  may  be  divided  into 
three  classes. — 1st.  Brakes  acting  on  one  wheel  only  of  each  axle,  and 
pressing  on  one  side  of  the  wheel. — 2ud.  Brakes  acting  on  one  wheel  of 
each  axle,  but  pressing  against  both  sides  of  the  wheel. — 3rd.  Brakes 
acting  on  both  wheels, and  on  one  side  of  each  wheel. 

Neither  the  first  nor  the  second  ought  to  be  used,  as  they  have  a  tendency 
to  dismount  the  wheel  opposite  to  that  on  which  they  act ;  and  the  first, 
especially,  has  a  tendency  to  destroy  tlie  parallelism  of  the  axles,  which 
might  occasion  serious  accidents. 

The  third  class  of  brakes  possesses  neither  of  these  inconveniences.  It 
is  true  thai,  by  acting  on  one  side  of  the  wheel  only,  the  whole  of  the 
pressure  will  be  exerted  upon  the  pivot  of  the  axle  ;  and  although  this 
pressure  is  equal  lo  the  weight  supported  by  the  wheel  (and  coosi'quenlly 
the  pivot  of  the  axle  does  not  sustain  much  more  strain  ihau  under  ordi- 
nary circumstances),  the  best  plan  would  no  doubt  be  that  by  which  a  pair 
of  wheels  would  be  acted  upon  on  both  sides  simultaneously;  tiie  ellurts 
of  inventors  should  therefore  be  directed  to  this  object. 

With  regard  lo  the  brakes  now  in  use  upon  railways,  the  Commission 
■was  not  sutiiciently  informed  upon  the  subject  to  be  able  to  recoinnieud 
any  one  of  the  proposed  plans,  and  it  appears  that  careful  experiments 
would  be  necessary  to  decide  the  question.  The  following  are  tlie  facts  to 
be  considered  in  these  experiments  ; — 

1st.  M' hat  is  the  time  necessary  for  enabling  the  person  having  the  ma- 
nagement of  the  brake  to  produce  suflicienl  pressure  on  the  wheels  to  slop 
them,  including  the  lime  necessary  for  signalling? 

2ud.  What  is  the  time  necessary  to  elapse,  and  what  distance  will  have 
been  travelled,  before  a  carriage,  travelling  at  vaiious  speeds  and  provided 
with  eflicieut  brakes,  can  be  stopped  1 

This  experiment  ought  to  be  tried  many  times,  under  various  atmospheric 
t  ■odeucies,  in  order  lo  test  the  etl'ecls  of  dryness,  dampness,  or  hoar-frost, 
or  the  eil'ect  of  Uurowiug  sauU  oa  the  raib,  as  vviis  proposed  and  pracUaed 


on  the  railway  from  Saint  Etienne  to  Lyons  ;  the  experiments  should  be 
made  upon  levels  as  well  as  inclines. 

Srd.  M  hat  is  Ihe  time  necessary  to  elapse,  and  the  distance  to  be  run 
over,  in  order  to  stop  a  train  composed  of  a  locomotive  and  lender,  and 
six  or  eight  ordinary  carriages,  on  different  inclines  and  under  various  at- 
mospheric influences,  the  carriages  being  provided  with  brakes,  and  driven 
at  various  speeds,  making  use, — 1st.  Of  the  tender  brake,  the  steam  being 
shut  off. — 2nd.  ()f  one,  two,  or  more  of  the  carriage  brakes,  the  steam 
being  shut  off. — Srd.  Of  all  ihe  brakes,  and  reversing  Ihe  engine;  in  fact, 
employing  all  the  means  known  for  slopping. — The  Commission,  in  con- 
sidering the  question  as  to  the  propriety  of  skidding  all  the  carriages,  is  of 
opinion  that  it  would  perhaps  be  advisable,  when  proceeding  at  a  speed  of 
from  twenty-five  lo  thirty  miles  an  hour,  to  adopt  Ibis  method  ;  but  generally, 
in  a  train  composed  of  a  locomotive,  tender,  and  seven  or  eight  carriages, 
only  one  of  the  carriages  is  provided  with  a  brake,  and  the  Commission 
wished  to  ascertain  which  carriage  it  should  be  applied  to. 

It  was  remarked  that,  independently  of  the  momentum  acquired  by  the 
carriages  respectively,  each  of  ihem  is,  at  the  time  of  stopi>ing,  pushed 
forward  by  the  one  behind  it,  especially  when  connected  loosely  by  chains  ; 
it  therefore  appeared  advisable  to  provide  the  lust  carriage  with  a  brake, 
which  should  act  at  the  moment  of  stoppage,  and,  by  ihus  offering  a  re- 
sistance, the  force  of  which  may  be  mathematically  calculated,  tighten  the 
connecting  chains  or  rods  of  the  front  carriages. 

Should  any  apparatus  be  used  to  deaden  shocks?  And  if  so,  what  po- 
sition ought  it  to  occupy? 

On  this  subject,  ihe  Commission  is  of  opinion,  that  if  it  were  possible  to 
throw  the  whole  or  Ihe  greater  part  of  the  force  of  the  shock  upon  any 
inert  body,  the  safety  of  the  carriages  would  be  much  increased;  and  as 
lo  the  place  it  ought  to  occupy  in  the  train,  Ihe  Commission  considers  it 
best  to  place  the  brake  between  the  tender  and  the  passenger  carriages. 

Several  kinds  of  apparatus  adapted  for  this  purpose,  were  presented. 
Some  of  them  were  composed  of  metallic  springs,  which  would  be  gra- 
dually compressed  by  the  shock,  and  by  that  means  slacken  the  speed  of 
the  train  ;  and  others  were  composed  of  air-springs  acting  upon  the  same 
principle. 

With  regard  lo  Ihe  former,  they  would  be  the  more  effieacions,  in  pro- 
portion lo  the  lime  they  allowed  Ihe  train  lo  run  while  compressing  the 
springs  ;  but,  at  the  same  time,  the  length  of  the  springs  must  not  be  such 
as  lo  cause  danger  of  runniug  off  Ihe  rails  when  traversing  curves.  On 
the  other  hand,  it  will  be  understood,  that  it  is  advisable  to  construct  them 
so  as  to  offer  the  greatest  possible  degree  of  resistance;  their  weight  must 
not,  however,  be  greater  than  that  of  an  ordinary  loaded  carriage.  In 
order  lo  produce  the  desired  effect,  the  apparatus  should  be  so  constructed 
as  lo  allow  the  train  to  bear  the  greatest  possible  compression  without  in- 
jury ;  occasion  no  danger  in  traversing  curves  ;  and  olfer  the  greatest  pos- 
sible resistance  niih  Ihe  least  weight. 

With  regard  to  the  air  apparatus,  it  would  not  act  efficiently  unless  made 
of  very  large  dimensions,  so  as  lo  present  a  large  body  of  air  to  be  com- 
pressed ;  this  kind  of  buffer  is  therefore  inadmissible,  from  its  bulk.  In 
fact,  as  the  density  is  in  an  inverse  ratio  to  ihe  volume  of  air,  the  apparatus 
would  not  act  until  Ihe  piston,  meeting  w  ith  resistance  from  the  air,  would 
be  nearly  at  the  end  of  its  course,  at  which  point  it  would  not  offer  any 
efficient  resistance  to  a  shock  of  any  considerable  violence. 

It  appeared  lo  the  Commission,  that  an  apparatus  offering  great  resist- 
ance would  not  act  so  ellicienlly  as  one  which  would  be  broken  by  the 
shock  of  a  collision. 

It  was  thought  that  it  would  be  advisable  to  propose  a  prize  to  the  In- 
ventor of  any  apparatus,  which,  after  being  in  use  for  some  time,  was 
found  lo  act  eflicieully. 

There  are  some  preliminary  arrangements,  as  regards  safety,  to  be  con- 
sidered. One  precaution  which  has  been  adopted  consists  in  interposing 
between  the  tender  and  the  passenger-carriages  as  many  empty  carriages 
as  there  are  locomotives  :  this  precaution  may,  in  most  cases,  preserve  the 
passengers  from  injury. 

IV.  Of  Rules  to  be  enforced  by  Law  in  Working  Railways. 

The  first  point  lo  be  considered,  as  regards  safely  in  railway  transit.  Is 
the  working  with  perfect  regularity,  aud  subject  to  fixed  rules,  which  must 
never  be  infringed  ;  il  is  clearly  tlie  duly  of  Government  to  legislate  on 
this  subject. 

By  the  present  laws,  railway  companies  are  empowered  to  frame  bye- 
laws  for  working,  but  they  are  obliged  lo  submit  them  for  Ihe  approval  of 
the  higher  authorities.  This  is  a  salutary  regulatiou,  aud  Ihe  companies 
ought  lo  be  bound  lo  inform  the  Government,  in  good  time,  of  the  hours 
fixed  for  the  departure  of  the  trains,  as  well  from  the  termini  as  the  inter- 
mediate stations. 

Express  trains  must  be  used  as  rarely  as  pos.sible,  and  only  when  they 
are  absolutely  necessary :  their  approach  must  be  signalled  along  the  line. 

The  Commission  has  not  given  much  attention  to  cases  where  accidents 
might  happen  from  two  trains  meeting  ou  the  same  liue.  On  railways,  by 
which  a  great  number  of  persons  travel,  there  are  always  at  least  two 
lines  of  rail,  and  the  only  likelihood  there  is  of  one  train  running  into 
another,  is  when  they  are  both  travelling  the  same  way  ;  and  even  this 
might  be  avoided  if  the  ollicials  were  to  adhere  to  the  times  fixed  by  the 
autliorities  for  departure  from  the  termini,  and  those  fixed  by  themselves 
for  Ihe  intermediate  stations. 

Independently  of  the  shocks  which  may  happen  when  the  trains  are  in 
moliuu,  passeugera  have  aometinies  been  eenously  injured  from  shocks 
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occasioned  on  stoppins  at  tbe  termini,  by  coming  into  contact  either  with 
the  walls  or  the  carriages.  This  occurs  either  from  the  ignorance  or  neg- 
li"-ence  of  the  engineers,  and  sometimes  from  a  derangement  of  the  brake 
not  allowing  the  train  to  be  stopped  with  sufficient  promptitude. 

In  ordertoobviate  this,  it  would  be  advisable  to  direct  the  engine-drivers 
to  stop  the  train  completely  before  reaching  the  place  where  the  passengers 
are  to  alight.  When  a  train  is  in  progress,  it  is  indispensably  necessary 
for  the  engine-driver  to  be  constantly  warned  of  all  that  passes  on  the 
line  ■  and  for  this  purpose  there  must  always  be,  between  the  engine  drirer 
and  station-guards,  certain  signals,  which  may  be  readily  understood  by 
the  latter  ■  and  by  means  of  which  the  station-keepers  may  always  com- 
municate with  each  other.  Signals  between  the  engine-driver  and  guard 
of  railway  trains  either  do  not,  for  the  most  part,  exist,  or  are  very  imper- 
fect It  will  nevertheless,  be  readily  conceived,  that  many  casualties  may 
arise  durin"-  the  progress  of  a  train,  of  which  it  is  necessary  for  the  engine- 
driver  to  ha°ve  notice,— as  in  case  of  the  breaking  of  an  axle,  the  carnages 
Fanning  off  the  rails,  &c.  The  Commission  thinks  that  Government  ought 
to  direct  that  in  each  passenger-train  there  should  be  a  guard,  furnished 
with  the'means  of  communicating  the  necessary  intelligence  to  the  engine- 

driver 

Another  subject  of  great  importance  in  railway  transit  is  the  question,— 
at  what  speed  they  should  travel  >  and  on  this  head,  the  Commission  de- 
liberated, first,  whether  it  would  be  advisable  to  fix  a  maximum  speed  ; 
but  it  was  found,  that  a  speed  which  would  be  without  danger  on  very 
fdight  inclines  and  curves  of  large  radius,  would  be  extremely  dangerous 
on  steep  inclines  and  curves  of  small  radius,  and  which  were  to  be  tra- 
versed by  heavy  trains ;  it  is,  therefore,  proposed  to  fix  a  maximum  speed 
for  each  road,  regard  being  had  to  the  inclines  and  curves  on  each  line, 
and  also  to  the  trains  to  run  upon  it. 

It  would  also  be  very  useful  for  each  engine  to  be  furnished  with  an 
apparatus  for  indicating  (permanently  and  independently  of  the  will  of  the 
engineer)  the  maximum  speed  of  the  train  at  any  period  of  its  journey. 


Ncte  on  Experiments  made  upon  the  new  line  qf  rail  at  Saint  Gennain, 
with,  a  Locomotive  constructed  by  M.  Flachat. 

The  town  of  Saint  Germain  is  situate  on  an  elevation  of  abont  sixty 
yards  above  the  plain  upon  which  the  line  of  rail  terminates  at  the  Pecq 
iirid^e  The  atmospheric  railway  overcomes  this  diSereuce  of  level  by 
mean's  'of  a  series  of  gradients,  forming  altogether  a  parabolic  curve, 
sloping  towards  the  earth,  and  terminating  in  a  gradient  of  10S3  yards  in 
length,  and  having  an  inclination  of  35  yards.      _ 

M  Flachat.who  was  charged  with  the  superintendence  of  the  works, 
acknowledged  the  necessity  of  constructing  a  powerful  engine,  capable  of 
propelling  upon  steep  inclines  the  materials  necessary  for  the  construction 
of  the  road,  and  the  apparatus  for  the  atmospheric  plan.  The  engine  is 
now  employed  for  drawing  earth  from  cuttings  in  the  forest  of  Saint  Ger- 
main •  the  wagons  running  up  empty,  and  returning  full. 

The  experiment  made  on  the  nth  of  June  last,  was  for  the  purpose  of 
ascertaining  the  maximum  weight  the  engine  was  capable  of  drawing  on 
the  above  i'ncline.  The  train  consisted  of  four  wagons  loaded  with  earth, 
and  weighing,  when  empty,  between  three  and  four  tons.  One  wagon  was 
found,  vvhen  loaded  with  earth,  to  weigh  neaily  12  tons.  The  load,  on 
descending,  was  therefore — 

The  Engine,  weighing  about 20  tons. 

TheTender  9     •• 

Four  loaded  Wagons ,      '* 

A  Brake  Carriage  ^     ■  ■ 

76  tons. 
The  train  started  at  a  moderate  speed,  with  the  regulator  entirely  closed. 
The  train  having  once  stopped,  it  was  found  to  be  impossible  to  ascend 
again.  One,  two,  and  three  wagons  were  then  successively  emptied,  and 
ii  was  not  possible  to  ascend  the  incline  until  this  was  done.  The  ti-ain 
therefore  consisted  of — 

The  Engine ^J  t°°^  )  29  tons  dead  weigkt. 

TheTender 9     ..     J 

Three  empty  Wagons        ..         ..       9     ..     ] 

A  loaded  Wagon It     ..     1-  23  tons  useful  weight. 

A  Bralie  Carriage 8    ..    J 

This  experiment  was  made  twice,  and  gave  the  same  results  both  times. 

The  engine  was  working  at  a  pressure  of  five  atmospheres;  the  power 
it  exerted"  supposing  the  action  of  tlie  steam  to  be  the  same  throughout, 
was  therefore  about  3  tons  4i  cwt.    The  resistance  to  be  overcome  was  as 

follows  ! 

tons.  cwt.  Ih. 
Friction  of  various  kinds,  reckoned  as  200th  of  the  weight  (71!  tons)      0      7    5ft 

Action  of  gravity      ..         -         '" 

2      3    66 

There  remains  a  difference  of  1  ton,  IJ  cwt.,  owing  to  the  diminution  of 
pressnre,  and  additional  friction  of  all  kinds,  and  other  casualties.  It  will, 
of  course,  be  understood,  that  on  less  steep  inclines  this  tractive  power 
will  be  much  increased. 


REVIEWS. 

The  High  Pressure  Steam  Engine  investigated :  an  exposition  of  ill  com- 
parative  merits,  and  an  essay  towards  its  imj}roved  construction.  By  Dr. 
Ernst  Alban,  practical  machine  maker,  Plan,  Saxony.  Translated  by 
\V.  Pole,  F.R.A.S.  Parts  I.  and  11.  Weale,  1817.  8vo.,  pp.  145.  Six 
plates. 

The  object  of  this  book  is  a  novel  one.  It  is  to  advocate  the  superiority 
of  the  high. pressure  over  the  low-pressure  engine  ;  and  the  omission  of  all 
exceptions  in  favour  of  the  latter  kind  of  engine  leads  to  the  inference,  that 
the  author  recommends  the  adoption  of  the  former  under  all  circumstances, 
and  for  all  purposes. 

Dr.  Alban  tells  us  that  be  is  a  practical  manufacturer  of  engines ;  that  he 
has  been  engaged  for  thirty  years,  without  intermission,  in  studying  this 
subject ;  that  he  has  made  a  large  number  of  engines  of  various  dimensions 
and  varieties  ;  and  has  been  in  the  constant  practice  of  experimenting  with  a 
view  to  their  improvement.  A  man  who  brings  forward  hie  opinions  thu? 
authenticated  by  long  experience,  has  a  right  to  demand  some  attention  to 
them,  and  will  generally  have  something  to  say  which  is  worth  listening  to. 
This  is  the  case  in  the  present  instance  ;  but  while  full  credit  is  to  be  given 
to  our  author  for  his  practical  knowledge,  it  must  be  premised  that  he  has 
confined  his  attention  almost  exclusively  to  engines  worked  by  high  pressure, 
and  consequently  is  far  more  qualified  to  speak  respecting  their  advantages 
and  capabilities  than  respecting  those  of  low-pressure  engines.  Possibly,  had 
he  studied  the  latter  more,  he  would  have  thought  better  of  them. 

These  considerations  apply  exclusively  to  Dr.  Alban's  practical  knowledge 
—his  theoretical  opinions  are  to  be  criticised  independently  and  abstractedly. 
We  shall  find  that  his  physical  conceptions,  though  often  clear  and  vigorous, 
occasionally  lead  him  into  serious  errors.  The  translator  of  this  work  sets 
out  with  high  professions  of  the  necessity  of  theoretical  accuracy,  and  laments 
the  aberrations  of  the  unlearned  in  a  manner  which  to  some  of  his  readers 
will  appear  amusing.  He  is  very  caustic  respecting  the  unhappy  frequency 
of  blunders  arising  "  from  the  practical  methods  adopted  by  ignorant  men," 
and  complains  that  "  unhappily,  in  most  cases,  the  unfortunate  public  have 
to  pay  for  the  schooling  of  their  engineer,"—"  unless  the  engineer  has  a 
knowledge  of  principles  to  guide  him,  and  a  capability  too  of  reasoning  on 
those  principles."  After  this  wholesale  condemnation  of  engineers,  it  might 
have  been  hoped  that  Mr.  Pole  would  have  at  least  avoided  the  errors  which 
he  denounces,  and  that  he  would  not  have  published  in  an  English  form 
several  notions  greviously  at  variance  with  the  said  "  knowledge  of  princi- 
ples." Ke  professes  to  correct  his  author's  mistakes,  but  the  worst  of  them 
are  passed  over  uncorrected,  and  apparently  unobserved. 

Of  the  two  Parts  of  the  work  before  us,  the  first  is  theoretical ;  the  second 
refers  to  details  of  construction.  We  shall  for  the  present  confine  our  at- 
tention to  the  former,  in  which  the  author  examines  the  objections  brought 
against  high-pressure  engines,  and  replies  to  them,  and  then  proceeds  to  a 
serial  account  of  the  advantages  peculiar  to  these  engines. 

The  objections  may  he  considered  first— they  are  principally  these  five. 
1st.  The  danger  of  explosion:  2nd.  The  loss  of  heat :  3rd.  The  rehnquisb- 
ment  of  that  power  which  arises  from  condensation:  -ith.  The  consumption 
of  oil  and  grease  for  lubrication  :  5th.  The  wear  and  tear  of  metal  from  the 
rapidity  of  motion.  We  will  take  these  objections  in  their  order. 

The  first  oijection— respecting  the  danger  of  explosion— may  he  considered 
to  be  of  a  two-fold  nature:  for  we  have  to  ascertain  primarily  whether  a 
high-pressure  boiler  be  more  likely  to  explode  than  a  low-pressure  boiter  ; 
secondarily,  whether  the  results  of  an  explosion  are  more  disastrous  in  the 
former  case  than  in  the  latter.  Our  author  does  not  make  this  distinction  ; 
but  it  is  obviously  necessary  for  the  complete  esammation  of  the  subject. 
In  comparing  the  probabilities  of  an  explosion  occurring  in  either  case,  we 
must,  of  course,  for  the  fairness  of  comparison,  pre-suppose  that,  ceteris  pari- 
bus,  the  metal  of  the  boiler  is  always  made  of  a  thickness  proportional  to 
the  intended  steam  pressure  :  that  is,  that  a  boiler  intended  to  bear  a  ptes- 
Bure  of  four  atmospheres,  is  made  twice  as  strong  as  one  intended  for  a  pres- 
sure of  two  atmospheres,  &c.  Unless  this  supposition  be  made,  an  accurate 
general  comparison  of  the  probabOities  of  explosion  would  be  impossible  : 
and,  moreover,  the  precaution  is  one  so  palpably  necessary,  that  no  man  of 
common  prudence  would  neglect  it.  This  being  premised,  we  proceed  to 
our  author's  first  view  of  the  case. 

"  Every  boiler  may  become  supercharged  with  steam  when  the  quantify 
drawn  off  is  less  than  the  quantity  generated,  and  when  the  safety-valves,  in 
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consequence  of  imperfections  in  their  action  or  condition,  do  not  properly 
perform  their  duty.  Therefore,  in  so  far  as  similar  safety  apparatus  are  used 
for  both  high  and  low-pressure  boilers,  they  must  he  liable  to  similar  inter- 
ruptions in  their  working.  Esperience  has  shown  this  very  often,  and  it 
has  been  found  that  even  the  vertical  open-mouthed  feed-pipes  of  low-pres- 
BDre  boilers,  wliieh  act  as  escape-pipes  when  the  boiler  pressure  is  too  great, 
(these  are  wanting  in  marine  engines,)  are  not  always  secure.  If  then  an 
overfilling  of  the  boiler  with  steam  is  equally  possible  in  both  high  and  low- 
pressure  engines,  both  are  liable  to  danger  from  this  source  ;  as  the  strength 
of  the  metal  is  adapted  to  ihe  working  pressure,  and  therefore  the  proper 
dasticity  for  which  the  vessel  is  constructed  must  he  exceeded  wlien  such  an 
occurrence  happens.  But  there  is  an  advantage  on  the  side  of  the  high- 
pressure  engine,  for  the  elasticity  must  be  increased  in  a  much  higher  ratio 
than  with  the  low-pressure  engine,  before  it  overcomes  tlie  pressure  at  which 
the  boiler  is  proved  (usually  three  times  the  working  elasticity);  and  there- 
fore a  much  longer  time  will  elapse  before  absolute  danger  arises.  For  ex- 
ample, in  a  boiler  working  at  eight  atmospheres,  it  will  take  a  much  greater 
lapse  of  time  for  the  pressure  to  rise  to  24-atmospheres,  than  it  would  to 
reach  12  lb.  per  square  inch  in  a  boiler  working  at  -1  lb. ;  and  these  would  be 
the  points  at  which  danger  may  be  supposed  to  arise  in  the  respective  cases. 
This  gives  a  key  to  the  experience  of  late  times,  that  as  great  a  proportionate 
number  of  low  as  of  high-pressure  boilers  have  exploded,  as  well  in  England 
as  in  America  and  France  ;  and  that  among  the  latest  instances,  the  accidents 
with  the  former  have  reached  an  alarming  extent." 

This  extract  brings  us  to  the  first  allegation,  that  it  takes  a  longer  time  to 
overcharge  a  high-pressure  than  a  lower  pressure  boiler.  The  general  truth 
is  not  stated  with  sufficient  precision;  it  may  be  explained  by  the  following 
example  ;  by  referring  to  the  best  tables  for  the  relative  volumes  of  steam 
at  different  pressures,  we  find  that  any  given  quantity  of  water  will  produce 
249  times  its  bulk  of  steam  of  eight  atmospheres'  pressure,  and  1C69  times 
its  bulk  of  steam  of  one  atmosphere.  Consequently,  to  fill  a  boiler  with  the 
latter  or  low-pressure  steam,  rather  less  than  seven  times  as  much  water 
would  be  required  as  would  be  necessary  for  filling  it  with  the  former  or 
high-pressure  steam. 

Now,  it  has  been  ascertained  that  the  pressure  in  the  boiler  has  no  influ- 
ence on  the  rate  of  vaporization — that  is,  with  a  fire  of  given  intensity  and  a 
fire-box  of  given  dimensions,  the  same  number  of  pounds  of  water  will  be 
converted  into  steam  in  a  given  time,  whether  the  boiler-pressure  be  one 
atmosphere  or  eight  atmospheres.  Coupling  this  consideration  with  that  in 
the  preceding  paragraph,  we  arrive  at  the  conclusion  that  the  overcharging 
a  boiler  which  can  only  resist  a  pressure  of  one  atmosphere,  takes  about  one- 
seventh  of  the  time  required  for  overcharging  a  boiler  which  will  bear  a 
pressure  of  eight  atmospheres.  In  order  to  the  accuracy  of  this  conclusion, 
it  is  requisite  however  to  suppose  nothing  altered  but  the  boiler  pressure, 
and  that  the  capacity  of  the  boiler,  the  intensity  of  the  fire,  and  the  dimen- 
sions of  tlie  fire  grate,  are  in  all  cases  the  same.  With  tliis  proviso  (which  is 
not  stated  by  Dr.  Alban),  we  may  establish  the  general  conclusion,  that  a 
low-pressure  boiler  is  overcharged  in  a  shorter  time  than  a  high-pressure 
boiler. 

Our  author  then  proceeds  to  consider  the  causes  of  explosion,  and  details 
the  various  hypotheses  which  have  been  suggested,  such  as  that  of  the  gene- 
ration of  an  explosive  gas  from  the  decomposition  of  the  water — the  genera- 
tion of  hydro-electricity — and  the  sudden  conversion  of  water  into  steam  by 
coming  in  contact  with  overheated  parts  of  the  boiler.  The  latter  of  these 
hypotheses  is  by  far  the  most  probable  ;  but  there  is  one  important  point  of 
agreement  in  them  all,  namely,  that  the  ultimate  or  inducing  cause  of  an 
explosion  is  the  sinking  of  the  water  too  low  in  the  boiler,  and  the  conse. 
quent  over-heating  of  the  metal.  To  this  point,  therefore,  attention  must  be 
confined,  when  the  safety  of  high-pressure  and  low-pressure  boilers  is  com- 
pared.  We  have  simply  to  ascertain  which  of  the  two  is  most  liable  to  be 
overheated.    One  of  the  principal  causes  of  this  evil  is 

"  Too  great  an  accumulation,  either  general  or  partial,  of  scale  or  earthy 
sediment  in  the  boiler.  These  substances  being  bad  conductors  of  heat, 
prevent,  when  in  large  quantities,  the  proper  distribution  of  caloric  to  the 
vi-atcr,  or  at  least  injuriously  retard  its  transmission.  Tlie  heat  of  the  metal 
then  increases  to  too  great  an  extent,  and  may  frequently  rise  to  incande- 
scence. Sometimes  it  happens  that  the  layers  of  deposit  arrange  themselves 
in  such  wise  as  to  leave  interstices  to  which  the  water  cannot  penetrate  : 
now  if  any  of  the  adjacent  portions  become  cracked,  the  water  will  suddenly 
find  its  way  upon  the  hot  metal,  and  will  cause  a  local  explosion,  thereby 
loosening  the  scale  not  only  from  the  part  previously  affected,  but  for  a  con- 
siderable distance  round,  and  consequently  increasing  the  contact  of  the 
water  with  the  heated  metal.  This  produces  a  rumbling  commotion  in  the 
water,  which,  if  the  incandescent  spot  be  large,  may  be  in  the  highest  degree 
injurious  to  the  structure  of  the  boiler.  The  steam  thus  suddenly  formed 
angmenis  the  pressure,  and  hence  again  increased  danger  may  ensue,  parti- 
cularly as  the  spot  overheated  will  have  been  rendered  more  susceptible  of 
dnmage.  It  has  often  been  remarked  that  explosions  were  immediately  pre- 
ceded by  the  rumbling  noise  alluded  to  above.    The  high-pressure  engine 


has  in  this  respect  also  an  advantage  over  the  low-pressure,  in  that  the  sedi- 
ment, when  the  elasticity  is  great,  seldom  attaches  itself  firmly  to  the  sides 
of  the  boiler,  but  collects  in  a  loose  state,  and  is  easily  removed." 

The  comparison  proceeds  in  a  fair  manner  as  follows : — 

"  Boilers  which  are  fitted  with  imperfect  water  gauges  or  feed  apparatus, 
arc  particularly  liable  to  the  evils  of  a  partial  exposure  of  the  fire  surface, 
and  unfortunately  these  defects  are  but  too  common,  particularly  with  high- 
pressure  engines.  The  same  liability  to  danger  is  also  incurred  where  inter- 
nal fire.tubes  are  inserted,  or  where  the  water  space  is  too  flat  and  confined, 
and  is  exposed  in  an  injudicious  manner  to  the  flues.  When  tubes  are  in- 
troduced, they  seldom  lie  deep  enough  under  the  water  level,  and  are  therB- 
fore  soon  left  uncovered  by  an  accidental  slight  depression  of  the  latter;  and 
if  the  water  chambers  are  too  confined,  the  water  viill  be  often  driven  out 
during  violent  ebullition.  Marine  and  locomotive  boilers  are  particularly 
liable  to  this,  A  steam  boat  boiler  which  burst  at  Hull  (an  account  of  the 
accident,  with  a  description  of  the  appearance  of  the  boiler  after  the  explD- 
sion,  will  be  found  in  the  '  Civil  Engineer  and  Architect's  Journal,'  August, 
1838,  p.  283)  furnishes  an  example  of  such  an  improper  make.  Both  imper- 
fections were  united  in  its  construction,  and  the  collapsed  fire -tubes  showed 
that  the  metal  of  these  parts  had  been  overheated  in  consequence  of  the 
water  being  driven  out  of  the  too  contracted  surrounding  chambers,  and  that 
by  such  overheating  the  parts  were  weakened,  and  at  last  suddenly  gave  way 
to  the  pressure.  It  is  much  to  be  regretted  that  marine  boilers  are  usually 
subject  to  the  evil  of  too  confined  and  too  shallow  a  water  space ;  because 
the  ship's  motion  renders  them  particularly  liable  to  the  exposure  of  the 
fire-tubes :  the  use  of  sails  increases  the  mischief,  for  when  the  ship  has  lain 
over  on  one  side  for  some  time,  her  righting  or  careening  will  throw  the 
water  back  upon  any  portions  of  the  metal  that  may  have  become  over-heat- 
ed, and  thus  danger  may  ensue  in  proportion  to  the  length  of  time  the  parts 
have  been  exposed  and  the  degree  of  exposure.  Hence  we  find  the  majority 
of  explosions  occur  on  board  steam  boats,  and  proportionately  but  few  on 
shore. 

Now  since  all  marine  boilers,  as  well  for  low  as  high-pressure,  are  liable, 
if  injudiciously  constructed,  to  similar  dangers  of  the  kind  we  have  named 
above,  no  conclusion  to  the  prejudice  of  high-pressure  engines  can  be  drawn 
from  such  accidents.  Indeed  of  late  years  a  general  comparison  has  been  tn 
favour  of  the  high-pressure  system.*  One  reason  why  low-pressure  boilers 
must,  under  the  evils  above-mentioned,  be  less  secure  than  high  pressure,  is 
that  in  the  former  the  ebullition  is  much  more  violent,  and  the  water  thereby 
more  liable  to  be  expelled,  whereas  under  a  great  elasticity  the  bubbles  of 
steam  generated  take  a  smaller  volume,  the  ebullition  goes  on  more  quietly, 
and  therefore  the  danger  is  lessened. 

The  common  chest  form  of  low-pressure  boilers  with  straight  sides  tends 
to  increase  the  liability  to  the  exposure  of  parts  heated  by  the  fire,  especially 
if  furnished  with  internal  flues,  as  is  generally  the  case  wiih  marine  boilers. 
The  large  flat  surfaces  easily  bulge  out  by  an  increased  pressure  within,  and 
the  consequent  augmentation  of  cubical  content  causes  a  sinking  of  tlie 
water  surface  ;  after  which  the  restoration  of  the  elasticity  to  its  original  de- 
gree may  throw  back  the  water  over  the  spots  it  formerly  left,  and  thus  the 
source  of  danger  is  at  hand." 

The  last  mentioned  evil  is  not  enlarged  upon  in  a  manner  corresponding 
to  its  importance.  It  may  be  demonstrated  that  boilers  with  flat  sides  ace 
subject  to  much  greater  strain  than  those  which  are  curvilinear  in  every  part 
If  the  boiler  be  of  the  form  known  in  geometry  as  a  solid  of  revolution  with- 
out flat  ends  (that  is,  if  every  section  perpendicular  to  its  axis  be  a  circle), 
the  elastic  pressure  within  will  not  tend  to  bulge  it.  We  think  it  may  be 
shown  that,  in  this  case,  the  tension  of  the  metal  is  direct  or  tangential,  ami 
that  there  are  no  transverse  strains,  analogous  to  those  of  a  deflected  beam 
or  girder.  But  where ^a<  surfaces  are  exposed  to  the  action  of  steam, 
there  is  a  tendency  to  make  them  belly  out,  like  the  sails  of  a  ship. 
In  this  case,  the  metal  is  subject  to  transverse  strains,  and  in  consequence  of 
the  tendency  to  bending,  will  be  subject  to  forces  of  both  extension  and  com- 
pression (like  a  deflected  beam) ;  these  forces  greatly  exceeding  those  arising 
from  direct  tension  in  the  solid  of  revolution.  It  will  be  seen  therefore  that 
boilers  with  fiat  sides  have  a  great  disadvantage — in  addition,  it  must  be  ob- 
served, to  the  weakness  at  the  angles, — from  the  imperfect  connection  of  the 
plates. 

Another  cause  of  danger  in  low-pressure  engines,  which  Dr.  Alban  insists 
upon,  is  their  great  size. 

"  The  greater  the  content  of  a  boiler,  the  greater  surface  it  must  oflfer  to 
the  pressure  of  the  steam,  and  the  greater  danger  it  must  be  subject  to.  This 
truth  is  so  self-evident,  that  it  is  incomprebeusilile  how  it  should  be  so  uni- 
versally neglected.  The  size  of  many  boilers  at  present  in  use  is  truly  as- 
tounding.    I  have  not  unfrequently  seen  them  as  large  as  5  or  6  feet  in  dia- 

«  Viile  '  Echo  du  Monllc  savant,'  No.  24,  p.  178.  Up  to  the  year  1634,  only  twenty  ex- 
plosions had  occurred  in  America  with  hij^h-prossure  engines,  while  thirty-two  had  hap- 
pened with  low  pressure  ;  and  it  Is  well  known  how  common  the  high-pressure  engine  Is 
in  tliat  country,  particularly  in  the  Western  States.  At  a  later  date,  the  proprietors  of 
steam  boats  in  North  America  have  stated,  in  a  memorial  to  Congress,  that  since  the 
mure  general  introduction  of  high-pressure  steam,  the  number  of  accidents  has  not  ooiy 
not  increased,  hut  tjecome  lessened  in  nu  eitraordioary  degree. 
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meter.  Such  boilers  ought  indeed  to  be  named  exploders,  aud  tlie  legislative 
restriction  as  to  the  amount  of  pressure  to  be  used  with  them  is,  as  far  as  it 
goes,  a  salutary  measure.  Still  better  would  the  law  stand  if  it  began  at  the 
other  end,  and  limited  the  size  of  the  vessels  instead  of  the  elasticity  of  the 
(team  within  them  ;  for  such  an  enactment  would  be  free  from  the  objection 
(rf  discouraging  the  use  of  high.pressure  steam,  now  promising  so  much  ad- 
vantage to  industry.  We  can  scarcely  hope,  however,  for  the  full  realization 
(rf  our  wishes  in  this  respect,  unless  a  bold  and  enlarged  view  is  taken  of  the 
system;  for,  as  I  shall  hereafter  show,  the  high-pressure  engine  cannot  be 
liiade  to  display  its  advantages  with  steam  under  about  six  atmospheres' 
pressure.  A  compulsory  enactment  restricting  the  size  of  the  generating 
vessels  would  tend  much  towards  promoting  the  use  of  steam  of  snch  high 
pressures,  and,  by  producing  a  necessity  for  acquaintance  with  the  working 
of  the  engine,  would  undoubtedly  further  its  real  improvement." 

The  comparison  is  not,  however,  here  stated  quite  fairly.  It  is  true,  that 
all  things  else  remaining  the  same,  the  tension  of  the  boiler  increases  with 
its  size;  but  then  we  set  out  by  supposing  the  strength  of  the  material  in- 
creased in  like  proportion.  The  author  himself  insists  that  it  be  presup- 
posed, in  limine,  that  the  thickness  of  the  metal  be  proportioned  to  the  ten- 
sion to  be  resisted  ;  and,  as  we  have  already  said,'it  is  absurd  to  institute  a 
comparison  on  any  other  terms.  In  objecting  therefore  to  the  great  size  of 
low-pressure  boilers  he  should  condemn — not  their  weakuess  (which  is  sup- 
posed  to  he  provided  against) — but  the  great  weight  of  metal  required  to 
make  them  sufficiently  strong. 

The  relation  between  the  thickness  of  the  metal  and  the  dimensions  aud 
pressure  of  the  boiler,  may  be  easily  determined  in  most  cases  ;  and  we  in- 
tend to  lay  before  the  reader,  in  a  separate  paper,  the  means  of  calculating, 
with  great  facility,  the  proper  thickness  of  a  boiler  of  given  form  and  size, 
in  order  to  sustain  a  given  pressure.  For  the  present,  however,  we  may 
observe,  with  Dr.  Alban,  that  when  the  plates  of  a  large  boiler  are  increased 
to  a  thickness  proper  to  its  dimensions,  they  may  become  so  thick  as  to  be 
liable  to  crack  from  the  sudden  application  of  heat.  This  is  a  source  of 
danger  altogether  independent  of  those  hitherto  considered, — it  must  be 
prevented  either  by  making  the  plates  of  metal  of  superior  temper  and 
tenacity  ;  or  by  gradual  and  careful  heating  ;  or  lastly,  by  reducing  the 
size  of  the  boiler,  and  consequently,  the  thickness  of  its  plates.  Dr.  Alban 
mnst,  however,  recollect  that,  in  respect  to  this  danger  of  cracking,  low- 
pressure  and  high-pressure  boilers  are  frequently  on  a  par.     He  says — 

"  It  is  indeed  customary  to  give  to  boilers  of  great  size  a  proportionate 
thickness  of  metal,  but  this  helps  the  case  very  little;  for  experience  has 
shown  that  thick  plates,  especially  if  of  cast  metal,  are  more  liable  to  crack 
by  the  action  of  the  fire  than  thin  ones ;  inasmuch  as  the  temperature  of 
tlieir  two  sides,  exposed  respectively  to  the  fire  without  and  the  water  within, 
does  not  quickly  assimilate ;  whereby  unequal  expansion  and  contraction 
raisues.  It  is  moreover  a  difficult  matter  to  determine  what  the  proper 
strength  ought  to  be  in  proportion  to  the  diameter  and  the  pressure,  and 
there  is  a  great  dift'erence  of  opinion  among  those  who  have  given  their 
attention  to  this  point.  It  must  also  be  noticed,  that  thick  vessels  tend  more 
to  retard  the  transmission  of  heat  to  the  water  than  thin  ones,  although  this 
fact  seems  often  to  have  escaped  the  notice  of  engineers." 

But  how  extremely  unphilosophical  is  it  to  urge  this  as  an  argument 
against  low-pressure  boilers  exclusively  !  A  boiler  of  large  dimensions  and 
low  pressure  may  require  the  same  thickness  of  metal  as  a  boiler  ,of  small 
dimensions  and  high  pressure. 

The  second  ohjection  against  high-pressure  engines — the  loss  of  heat — we 
mnst,  for  the  sake  of  brevity,  dismiss  with  the  following  brief  consideration, 
which,  in  fact,  embraces  the  sum  of  our  author's  arguments.  By  a  well- 
known  property  of  steam,  ascertained  by  Watt  and  many  others,  the  sum  of 
the  latent  and  sensible  heats  is  constant  at  all  pressures,  and  itherefore  the 
same  fire  will  evaporate  equal  quantities  of  water  in  a  given  time,  whatever 
be  the  boiler  pressure.  Now,  it  may  be  demonstrated  mathematically  that 
steam  acts  with  most  effect  when  used  at  a  high  pressure  and  worked  ex- 
pansively. Consequently  there  is,  cceterU  paribus,  a  greater  economy  of  fuel 
when  the  steam  is  generated  at  high  pressure. 

Tlie  third  ohjection — the  relinquishment  of  that  force  arising  from  con- 
densation — is  stated  correctly  by  Dr.  Alban,  except  in  that  he  under-esti- 
inates  the  amount  of  power  obtained  in  practice  by  condensing  the  steam. 

"  Partly  through  imperfect  condensation,  partly  through  the  working  of 
the  air  aud  cold  water  pumps,  and  from  other  causes  of  the  same  descrip- 
tion, the  useful  efi'ect  of  low-pressure  engines  is  reduced  from  about  17  11). 
per  square  inch  absolute  pressure  upon  the  piston,  to  about  seven,  as  made 
available  in  power  obtained ;  so  that  the  use  of  condensation  only  in  reality 
offers  a  gain  of  from  4|  to  5  lb.  per  square  inch,  or  one-third  of  the  atmo- 
spheric pressure The  objection  loses  in  weight  as  we  use  steam  of 

higher  pressure,  and  at  seven  or  eight  atmospheres  is  scarcely  to  be  con- 
sidered, because  the  surface  of  the  piston  becomes  proportionately  less  as  the 


elasticity  is  increased,  and  therefore  the  loss  of  the  vacuum  is  less  to  be 
felt ;  while  the  advantages  of  the  system  are  increased  by  such  increase  of 
elasticity.  When  the  pressure  used  is  too  low,  for  example,  only  two  or 
three  atmospheres,  as  is  most  common,  the  loss  maybe  imporiant,  and  the 
advantages  of  the  high-pressure  system  are  not  sufficiently  developed  to 
cover  it.  For  instance,  an  engine  of  10-horse  power  at  two  atmospheres' 
pressure,  will  require  about  twice  as  much  steam  as  a  condensing  one  of  the 
same  power  :  it  must  be  of  about  the  same  dimensions,  and  by  the  want  of 
a  vacuum  must  be  supplied  with  sleam  of  a  double  elasticity  to  produce  the 
same  effect.  Here,  therefore,  a  power  of  ten  horses  will  be  sacrificed  by  the 
want  of  the  vacuum ;  that  is,  as  much  as  the  whole  power  of  the  engine. 
But  if  a  pressure  of  eight  or  ten  atmospheres  be  used,  and  the  principle  of 
expansion  apphed,  the  proportionate  loss,  by  the  sacrifice  of  the  vacuum, 
will  be  scarcely  equal  to  2-horse  power  nut  of  ten, — a  loss  of  very  trifling 
weight  when  comjiared  with  the  advantages  possessed  by  such  an  engine 
over  a  low-pressure  one.  Yet  more  in  favour  of  the  high-pressure  engine 
would  the  comparison  be  if  we  could  substitute  steam  of  sixteen  atmospheres 
for  that  of  eight;  but  unfortunately,  through  practical  difficulties  in  the 
working  of  the  machinery,  our  hmits  of  available  elasticity  are  at  present 
too  confined." 

We  may  here  observe,  that  elsewhere  Dr.  Alban  recommends  that  the 
steam  should  always  be  generated  at  a  pressure  of  eight  or  ten  atmospheres, 
or  120  lb.  to  150  lb.  to  the  square  inch.  He  speaks  of  employing  what  we 
should  consider  excessive  pressures,  with  great  composure.  "  Once,"  says 
he,  "  I  worked  an  engine,  for  the  sake  of  experiment,  to  a  pressure  of  1000  lb. 
on  the  square  inch,  and  it  was  found  that  under  this  tremendous  pressure, 
the  engine  itself  remained  perfectly  firm  and  steam-tight"  1  He  tells  us 
also,  that  in  the  ordinary  working  of  his  steam  engines  "  the  steam  makes 
its  exit  from  the  cylinder  with  a  pressure  of  about  three  atmospheres,"  or 
45  lb.  Now,  in  English  railway  locomotives,  stieam  is  often  admitted  into 
the  cylinder  at  the  pressure  with  which  Dr.  Alban  suffers  it  to  escape.  So 
that  if  it  were  possible  for  him  to  send  his  steam  here  when  he  had  done 
with  it,  we  might  use  it  in  working  our  locomotives.  It  seems  scarcely  pos- 
sible that  there  can  be  any  economy  where  steam  is  suffered  to  escape  at 
this  high  pressure :  for  supposing  it  to  be  admitted  to  the  cylinder  at  eight 
atmospheres,  and  to  maintain  uniform  pressure  throughout  the  stroke,  the 
efi"ective  pressure  is  (8  — 3,  or)  5  atmospheres:  consequently,  fths  of  the 
power  is  wasted.  The  reason  assigned  for  expelhng  the  steam  at  a  high 
pressure  exhibits  some  very  odd  philosophy  : 

"  The  steam  leaving  the  cylinder  would  at  the  end  of  each  stroke  retain  too 
little  excess  of  pressure  above  the  atmosphere,  and  therefore  would  blow 
out  with  too  small  a  velocity,  and  leave  behind  an  increased  resistance  to 
the  piston.  For  example,  steam  of  three  atmospheres,  expanded  to  three 
times  its  volume,  would  scarcely  balance  the  atmosphere,  and  would  thus 
have  no  tendency  to  blow  out  ;  while  steam  of  two  atmospheres  similarly 
expanded,  would  sink  so  much  under  the  atmospheric  pressure,  as  to  cause 
a  very  injurious  counter-resistance  to  the  piston  from  the  entering  air." 

The  phrase,  "  leave  behind  an  increased  resistance  to  this  piston,"  is  to  us 
perfectly  unintelligible.  If  the  escaping  steam  be  of  high  elasticity,  it  will 
doubtless  have  a  great  tendency  to  rush  out  by  the  eduction-port — but  the 
same  elasticity  also  acts  to  retard  the  motion  of  the  piston.  Of  course,  it 
is  desirable  that  the  steam  should  be  got  rid  of  with  facility ;  aud,  in  order 
that  the  piston  may  drive  it  out  with  as  little  resistance  as  possible,  the 
escape-pipes  should  be  made  of  ample  size.  But  a  "  tendency  to  blow  out" 
in  the  steam  itself  is  of  no  advantage :  for  it  has  no  power  of  itself  to 
"  blow  out,"  after  so  much  of  it  has  escaped  as  to  make  the  pressure  of  the 
remainder  equal  to  that  of  the  atmosphere.  This  remainder  is  expelled  by 
the  piston.  Consequently,  the  piston  will  always  have  to  drive  out  steam  of 
not  less  pressure  than  the  atmosphere — if  it  be  much  greater  than  the  atmo- 
sphere, an  unnecessary  resistance  is  created.  \<e  come,  then,  to  the  conclu- 
sion that,  in  all  engines  in  which  the  steam  issues  directly  from  the  cylinder 
into  the  air,  the  issuing  steam  ought  to  be  as  nearly  as  possible  of  atmo- 
spheric pressure :  in  other  words,  if  the  steam  be  admitted  from  the  boiler 
at  a  high  pressure,  its  maximum  effect  is  obtained  by  working  it  expansively 
and  reducing  it  to  about  15  lb.  pressure,  before  the  eduction-port  is  opened. 

The  fifth  objection — the  wear  and  tear  of  metal  from  rapidity  of  motion — 
our  author  tries  to  overcome  by  theoretical  arguments :  but  the  facts  are 
too  strong  for  him.  That  the  rubbing  parts  of  the  best  locomotive  engines 
suffer  a  great  wear  and  tear,  due  to  the  rapidity  of  motion,  is  an  incontest- 
able truth,  which  no  arguments  such  as  the  following  can  get  rid  of: — 

"  It  is  inconceivable  how  the  apparatus  for  transmitting  the  motion  of  the 
piston  of  a  high-pressure  engine  to  the  machinery  can  be  more  subject  to 
destruction,  iii  regard  to  the  durability  of  its  joints,  than  in  a  low-pressure. 
If  the  power  of  each  be  the  same,  the  machinery  must  have  in  each  case 
equal  strength  :  the  stress  to  which  it  is  subject  is  the  same  (or  rather  is 
less  in  the  high-pressure  engine,  on  account  of  the  diminished  prejudicial 
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resistance,  and  consequently  diminished  total  pressure  required),  and  there  is 
no  reason  whatever  why  any  required  strength  may  not  he  given  to  these 
parts;  so  that  if  there  should  he  apprehension  from  the  unequal  action  of 
the  piston  when  e.vpansion  is  used,  the  strength  may  he  increased  at  plea- 
sure. Can  the  gradually  diminishing  force  of  the  steam  of  an  expanding 
engine  do  more  misctiief  than  the  great  shock  which  must  occur  in  low. 
pressure  engines,  owing  to  their  increased  resistance  ?  Then  every  one 
knows  what  sudden  concussions  are  produced  throughout  the  machinery  of 
a  condensing  engine  at  the  moment  when  the  air. pump  discharges  its  con- 
tents, at  wliich  instant  the  whole  pressure  of  the  atmosphere  is  suddenly 
thrown  upon  the  area  of  the  pump." 

The  parenthesis  in  the  above  extract  involves  a  serious  error.  Even  sup- 
posing we  admit  the  "  prejudicial  resistance,"  and  consequently  the  "  total 
pressure,"  to  be  less  in  the  high-pressure  than  in  the  low-pressure  engine,  it 
by  no  means  follows  that  the  strains  of  the  individual  parts  are  diminished. 
Those  strains  arise  not  merely  from  the  external  resistance,  but  also  from 
the  momentum  of  the  working  parts — or,  to  use  mathematical  language, 
they  depend  upon  both  the  eft'cctive  and  impressed  forces.  For  instance,  a 
grindstone,  though  suffering  no  retardation  from  the  friction  of  its  axle, 
might  revohe  so  fast  as  to  be  torn  to  pieces  by  its  own  centrifugal  force. 
Similarly,  the  parts  of  a  steam-engine  may  move  backwards  and  forwards  so 
fast,  as  to  be  fractured  by  excessive  strains :  these  molecular  strains  being, 
moreover,  far  more  dangerous  where  the  motion  is  reciprocating  than  where 
it  is  rotary. 

With  respect  to  friction  and  attrition,  also,  it  is  undeniable  that  both 
increase  with  increase  of  velocity.  If  a  drill,  for  instance,  revolve  slowly  on  a 
plate  of  steel,  it  will  make  no  impression — if  it  revolve  very  fast,  it  will  wear 
away  a  hole  for  itself  immediately:  the  same  considerations  apply  to  the 
rubbing  parts  of  steam  engines.  The  review  has,  however,  already  extended 
to  such  a  length,  that  we  must  not  at  present  pursue  the  subject  any  further. 


The  Life  o/James  Gandon,  INI.U.I.A.,  F.R.S.,  Architect,  icilli  Original 
Notices  of  Contemporary  Artlsta  ond  Fraijmenls  of  Essays,  From  ma- 
terials collected  and  arranged  by  his  son,  James  G  andon.  Prepared  for 
publication  by  the  late  Thomas  Wulvany.  Dublin:  Hodges  and  Smith. 
1840.  8vo.     pp.  2'J7. 

Gandon,  though  an  Englishman  by  birth  and  education,  executed  the 
greater  part  of  his  architectural  v\ork3  in  Ireland.  Those  by  which  he  is 
best  known  are  the  Custom  House,  Courts  of  Law,  and  King's  Inn,  Dub- 
lin. 

He  evinced  early  in  life  a  strong  predilection  for  mathematical  and  en- 
gineering drawing — pursuits  for  which  some  of  the  roost  celebrated  archi- 
tects have  exhibited  great  aptitude.  His  professional  career  commenced 
under  Sir  Milliam  Chambers,  from  whom  he  acquired,  besides  his  archi- 
tural  knowledge,  a  vast  stock  of  general  information  :  for  his  preceptor  was 
a  great  traveller — born  a  Sweede,  he  had  travelled  much  in  the  East, 
visited  China,  and  wrote  a  book  on  its  architecture — had  resided  several 
years  in  Italy,  and  minutely  informed  himself  respecting  Roman  architec- 
ture. Gandon  began  life  well :  greatly  to  his  preceptor's  gratification,  he 
obtained  the  first  cf  the  architectural  medals  given  by  the  Koyal  Academy. 
This  achievement  took  place  in  1709,  the  year  after  that  body  was  in- 
stituted, and  is  described  in  the  following  terms  : — 

"  As  soon  as  I  read  the  advertisement  for  the  distribution  of  these  pre- 
miums, I  was  like  a  person  electrified.  I  hurried  to  my  friend  Paul  Saad- 
by,  who  soon  assured  me  that  I  could  have  no  chance  of  success  as  a  com- 
petitor for  the  gold  medal  in  architecture,  inasmuch  as  I  uas  i.ot  elegible 
to  be  a  candidate:  the  advertisement  requiring  that  all  the  candidates 
should  be  students  of  the  Koyal  Academy.  This  restriction  certainly  ap- 
peared a  formiiiable  obstacle  to  my  becoming  a  competitor  on  the  occasion. 
1  had  not  much  time  fur  reflection,  and  the  temptation  was  great,  but  I  soon 
determined  how  I  should  act :  1  immediately  entered  my  name  as  a  student 
of  the  Academy,  and  attended  all  the  lectures  given  by  each  professor. 
This  was  my  only  alternative. 

"The  Academy  gave  ample  time  for  the  candidates  to  prepare  their 
respective  productions.  I  commenced  instantly  to  arrange  my  ideas  on 
the  sul>Ject  given,  which  was  a  triumphal  arch,  commemorative  of  the 
Seven  Years'  War. 

"The  day  at  length  arrived  when  the  candidates  were  to  send  in  their 
designs,  and  I  was  soon  informed,  to  my  very  great  gratification,  that  my 
design  was  declared  the  best,  and  that,  consequently,  I  should  obtain  the 
gold  medal. 

"  On  the  day  fixed  for  the  distribution  of  the  medals,  but  before  they 
were  actually  delivered,  the  architectural  class  were  required  to  attend  a 
Committee  of  the  Academicians  in  a  private  apartment,  in  order  to  test 
tliPir  respective  powers  in  impromptu  composition.  TliedilTerent  subjects 
were  deposited  in  a  vase,  out  of  which  each  candidate  drew  his  envelope , 


in  which  the  subject  was  written.  That  which  came  to  my  hand  was  a 
park-gate,  or  rather  an  ornamental  entrance  to  a  park.  Having  first  ar- 
ranged my  ideas,  I  then  sketched  out  my  design,  and  it  was  more  admired 
by  the  Committee  than  my  triumphal  arch. 

"  When  the  medals  were  being  distributed  I  was  congratulated  by  many 
of  the  members,  but  particularly  by  Sir  William  Chambers,  who  expressed 
the  pleasure  he  experieuced  on  finding  his  pupil  so  early  distinguishing 
himtelf." 

Gandon  next  obtained  the  second  of  the  premiums  offered  by  the  mer- 
chants of  Dublin  for  a  new  Royal  Exchange,  and  it  appears  from  the  bio- 
graphy that  the  award  of  first  premium  was  influenced  by  private  interest 
— a  circumstance  by  no  means  unparalleled,  as  (we  doubt  not)  many  of 
our  readers  could  attest.  The  next  premium  gained  by  Gandon  was  one 
of  100  guineas  for  the  "new  Bethlehem  Hospital."  This  was  the  last 
public  work  for  which  he  competed  in  England. 

In  1779,  he  received  an  invitation  from  Lord  Carlow  to  go  over  to  Ire- 
land, which  he  accepted,  and  was  then  appointed  architect  of  the  New 
Custom  House.  They  manage  matters  in  Ireland  in  a  manner  peculiar  to 
themselves,  as  Gandon  found  out  to  his  cost :  for  on  his  arrival,  the  opposi- 
tion of  individuals  to  the  removal  of  the  Custom  House  had  become  so 
strong,  that  it  was  actually  necessary  that  he  should  secrete  himself  for 
several  months.  The  foundations  of  the  new  building  had  scarcely  be«n 
commenced  before  the  mob  were  instigated  to  destroy  the  fences  surround- 
ing them.  The  architect  received  letters  threatening  him  with  personal 
injury,  and  in  consequence  always  visited  the  works  with  a  good  cane 
sword  ;  and  "  having  been  in  early  life  a  good  swordsman  (says  he),  I 
am  determined  to  defend  myself  to  the  last."  There  were  other  difliculties 
however  besides  those  of  a  personal  nature. 

"The  labourers  had  scarce  got  down  two  feet  below  the  surface  when 
they  came  to  water,  which  four  men  emptied  with  scoops  as  they  continued 
to  extend  the  line  of  trenches,  which  were  carried  on  in  short  lengths,  and, 
for  convenience,  of  difl'erent  depths.  It  became  necessary  to  make  dams 
across  parts  of  them  with  sods,  and  to  empty  the  water  from  the  lower  to 
the  higher  dam,  until  it  was  at  last  sent  ofl'inadrain  prepared  for  that 
purpose,  our  pumps  not  being  then  ready.  The  ground  was  opened  first 
at  the  north  and  continued  round  to  the  east  front ;  then  to  the  south  end, 
where  a  boiling  spring  with  sand  appeared  at  about  four  feet  below  the 
surface,  which  filled  up  as  fast  as  it  was  cast  out.  It  extended  for  a  con- 
siderable distance.  Inch  and  half  sheeting  piles,  about  seveu  feet  long, 
were  driven  down  with  a  maul,  to  keep  up  tlie  bank,  and  sods  were  fitted 
in  layers  between  it  and  the  piles,  which  preveuted  the  sand  from  being 
washed  out,  thereby  enabling  the  men  to  clear  out  the  trenches  to  the  depth 
required.  The  general  texture  of  the  ground  was  gravel,  mixed  in  some 
places  with  a  layer  of  blue  clay  and  sand,  under  which  was  a  hard  strong 
gravel.  When  the  trenches  were  thus  prepared  and  cleared  out,  the  rough 
masons  then  proceeded  to  carry  on  the  first  bench  or  course  with  all  possi- 
ble expedition  with  the  black  stone,  and  immediately  filling  in  with  earth, 
in  order  to  give  less  water  to  the  pumps.  In  the  ineaotinie  another  length, 
and  of  the  same  depth,  was  got  ready,  and  an  additional  number  of  masons 
set  to  work.  In  this  manner  the  whole  was  continued  until  all  was  brought 
up  to  the  level  of  the  ground. 

"  The  quay  wall  or  road  on  the  south  front  was  an  old  embankment, 
made  about  the  year  172;i ;  it  was  sixty  feet  wide  at  top,  and  badly  con- 
structed ;  the  walls  of  black  stone;  its  foundation  laid  on  the  surface  of 
the  strand  ;  on  the  side  next  the  river  it  was  twelve  feet  high,  but  on  the 
inside  only  eight ;  the  tilling  between  the  walls  was  a  sand  used  for  bal- 
last ;  the  base  of  the  foundations  stood  at  least  six  feet  above  the  bed  of 
the  river;  the  tide  not  only  soaked  under  them,  but  filtered  in  several 
places  through  the  joints  of  the  masonry.  It  was,  therefore,  deemed  most 
prudent  to  commence  with  the  north-east  wing,  after  the  portion  of  the 
store-room,  it  being  less  liable  to  be  incommoded  with  water  from  the 
river. 

"  Directions  were  now  given  for  excavating  that  part  of  the  centre  of  the 
south  front  for  the  cupola  and  portico ;  and  as  this  advanced  so  near  the 
river  we  were  certain  of  much  obstruction  from  the  flowing  of  the  tide, 
which  was  the  only  water  that  now  gave  us  any  trouble,  for  the  springs 
were  now  pretty  well  dried  and  kept  under.  The  pumps  hitherto  used 
were  but  thirteen  or  fourteen  feet,  we  now  used  two  of  eighteen  feet  in 
length.  As  the  ground  altered  in  its  texture  towards  the  river,  becoming 
more  loose,  with  small  sandy  gravel,  like  that  of  the  south-west  angle,  to 
which  depth  we  had  sunk,  we  deemed  it  prudent  to  bore  it  in  several 
places  which  were  near  the  angles  of  the  front  of  the  portico,  but  particn- 
larly  where  the  walls  of  the  cupola  were  to  be  erected,  to  the  depth  of 
eight  feet  below  the  then  surface,  and  it  appeared  to  be  much  of  the  same 
sub.stance  as  that  already  described.  A  pile  ten  feet  long  and  one  foot 
square  was  driven  down  in  the  centre  to  nine  feet  depth  ;  but  after  twenty 
strokes  of  the  ram  it  could  be  driven  no  further,  which  assured  us  thai  we 
had  got  down  to  firm  ground. 

"  Upon  consulting  with  the  principal  artificers  on  the  spot,  it  was  thought 
advisable  to  desist  from  sinking  any  more,  but  to  make  an  artificial  foun- 
dation, in  order  lo  sustain  the  great  weight  of  the  cupola ;  but  whether  by 
piling  or  otherwise  was  submitted  wholly  for  my  consideration.  This  part 
I  of  the  work  had  long  occupied   my  thoughts,  and  to  it  I  had  given  every 
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attention,  ray  conjectures  having  led  me  to  expect  great  difficulties  on  this 
subject.  I  had  uearly  made  up  my  mind  as  to  tlie  means  I  should  adopt, 
and  was  the  more  strongly  conlirmed  in  my  inteulions,  having  remarked  a 
circumstance  \^hich  escaped  the  notice  of  tiiose  around  me.  immediately 
after  the  pde  had  been  driven,  I  perceived  a  small  stream  of  water  arising 
up  close  all  around  it,  as  if  it  had  pierced  a  spring;  and  recollecting  an 
observation  in  Labelye's*  account  of  VV'estniinster  Bridge,  '  that  piles  some- 
times loosen  and  open  fresh  springs,  which  often  make  it  very  difficult  to 
gel  rid  of  the  water,'  I  was  now  apprehensive  of  just  such  an  impediment. 
The  great  expense  of  preparing  the  piles,  and  the  very  long  lime  it  would 
take  to  drive  so  great  a  number  as  would  he  required,  presented  a  sirong 
objection  to  the  use  of  ihem.  I  therefore  gave  directions  to  have  a  grating 
of  Memel  timber  prepared,  the  timber  to  be  one  foot  square,  to  have  the 
upper  ones  notched  down  three  inches  in  the  ground  pieces,  which  were  to 
be  bedded  on  a  layer  of  cut  heath,  the  whole  ground  being  first  correctly 
levelled  ;  the  interstices  of  the  grating  to  be  filled  in  with  hard  sound  stock 
bricks,  up  to  the  level  of  the  timbers,  swimming  in  morlar  composed  of 
pounded  roach  lime  and  mortar  well  mixed,  which  answered  nearly  as  well 
as  tarras  ;  over  which  was  laid  four-inch  fir  plank  fastened  down  on  the 
grating  with  oak  Irennels,  which  was  all  completed.  The  foundation  walls 
were  then  set  out  on  the  17th  of  September.  The  part  directly  under  the 
cupola  was  laid  with  rough  blocks  of  mountain  granite  in  regular  courses  ; 
in  the  first  course  was  sunk  an  iron  chain  of  flat  bar,  four  inches  wide  and 
two  and  a  half  inches  thick,  into  collars  which  were  run  with  lead,  but  the 
bars  were  only  covered  with  a  cement  of  wax,  resin,  and  stone  dust.  The 
rest  of  the  foundation  was  done  with  the  usual  black  stone,  and  was  car- 
ried up  to  the  plinth  by  the  IGlh  October,  1782,  thereby  completing  the 
whole  of  the  foundations  in  one  year  and  four  months  from  the  opening  of 
the  ground." 

Another  of  Gandon's  works  consisted  in  several  extensive  additions  and 
alterations  in  the  Irish  House  of  Lords— a  large  edifice,  now  converted  into 
a  bank.  On  the  east  side  of  the  building  a  Corinthian  portico  was  erected, 
in  the  construction  of  which  many  local  difficulties,  arising  from  the  de- 
clivity of  the  ground,  appear  to  have  been  overcome  with  great  ingenuity 
and  sound  architectural  taste.  The  dome,  which  was  part  of  the  original 
work,  was  destroyed  by  fire  under  circumstances  which  indicate  that 
crotchets  respecting  ventilation  have  been  fostered  by  other  parliaments 
besides  our  own, 

"  This  dome  was  subsequently  destroyed  bv  fire  caused  by  the  following 
circumslances.  A  man  of  the  name  of  Nesbit,  a  smoke  doctor,  had  been 
Introduced  to  the  Speaker,  and  recommended  to  his  notice  as  a  prodigy,  in 
producing  the  greatest  heat  with  the  least  possible  portion  of  fu.  1.  He 
was,  therefore,  employed  to  warm  the  House  of  Commons  :  and  was  suf- 
fered to  cut  into  the  walls,  in  order  to  lead  flues  into  copper  tubes,  whicli 
he  proposed  to  place  on  the  angles  of  the  dome.  These  tubes,  from  their 
nature,  were  very  liable  to  be  choked,  and  were  often  observed  to  be  on 
fire,  and  large  flakes  of  burning  soot  to  fly  out  from  Ihem,  to  the  great  alarm 
of  the  neighbours,  who  gave  repealed  information  of  the  fact,  but  to  which 
no  attention  was  given.  The  w  indows  of  the  dome  were  also  left  very  fre- 
qnentiv  carelessly  open  ;  the  burning  soot  was  driven  in  by  the  wind,  and, 
resting  on  the  framing,  the  wood-work  took  fire,  and  on  the  27th  February, 
1792,  totally  destroyed  the  dome,  during  the  sitting  of  the  house.  An  in- 
quiry was  afterwards  made  as  to  the  cause  of  the  fire,  but  the  real  facts  of 
the  case  were  suppressed,  and— the  inquiry  ended  in  smoke  ! 

The  foundation  stone  of  the  Courts  of  Law,  or  Four  Courts  as  they  are 
called,  was  laid  in  1786;  the  erection  of  this  building  was  impeded  by  the 
same  factious  opposition  which  attended  Gandon's  other  works.  The  last 
public  edifice  erected  under  his  superintendence  was  the  Hall  and  Library 
and  other  offices  of  King's  Inn,  an  ancient  legal  society  constituted  in  a 
similar  manner  to  the  Inns  of  Court  in  London.  This  was  the  only  build- 
ing which  Gandon  left  unfinished  ;  the  completion  of  the  work  he  assigned 
to  other  hands  on  his  retirement  from  professional  life.  His  architectural 
labours  extended  over  the  long  period  of  sixty  years,  and  he  died  in  1324, 
at  the  age  of  eighty-two  years. 

Gandon's  works  appear  to  be  characterised  by  the  same  merits  and  the 
same  defects  as  those  of  his  preceptor,  Chambers.  Judged  by  external  ap- 
pearance  only,  his  works  exhibit  symmetry  and  unity,  and  impress  the 
mind  by  their  grandiose  combinations  :  but  their  great  defect  is  the  pre. 
sence  of  adscititious  inconstructive  ornaments.  Gandon  was  essentially  a 
Roman  architect.  In  his  time,  almost  all  that  was  known  of  Classic  archi- 
tecture came  from  the  Romans  and  Revivalists.  The  labours  of  "  Athe- 
nian" Stuart  and  Revett  were  very  recent  and  little  known  ;  and,  until 
their  time,  there  was  an  almost  entire  ignorance  of  Athenian,  or  pure 
trabeate  architecture.  The  first  volume  of  the  Antiquities  of  Athens 
was  published  during  Gandon's  apprenticeship  to  Sir  W.  Chambers, 
and  its  appearance  caused  a  great  sensation.  Slill  less  was  known  of 
Pointed  architecture— as  Gandon  himself  shows   in  an  essay  at  the  end  of 


*  M.  Labelye,  a  native  oi  Prjnw,  vvli3  tbs  engineer  of  Westminster  Bridge.— Ed. 


the  biography.     It  is  not  therefore  to  be  wondered  at  that  the  dependance 
of  decoration  on  construction  was  in  his  day  little  attended  to. 

The  biography  before  us  is  well  arranged,  but  there  is  too  much  gossij 
in  it;  notices  of  people  of  no  note,  and  of  transactions  not  worth  record 
ing.  The  architectural  accounts  are  exceedingly  meagre,  and  it  is  sur 
prising  that  no  technical  or  illustrative  description  of  Gandon's  works  ha» 
been  given.  This  omission  greatly  diminishes  the  value  of  the  work. 
However,  many  of  the  observations  show  great  taste  and  discernment,  and 
the  authors  have  the  credit  of  recording  the  honours  of  one  who  in  his  day 
and  generation  laboured  earnestly  for  the  advancement  of  architecture. 


Ancient  and  Modern  Architecture,  consisting  of  Views,  Plana,  Ifc.  of  tht 
most  remarkable  edifices  in  the  world.  By  Jules  Gailhabadd.  Third 
series.    Fermin,  Didot,  &  Co.     1847. 

The  third  series  of  this  work  is  by  no  means  inferior  to  the  preceding 
parts  of  it.  The  conductors  seem  to  have  kept  steadily  in  view  their  object 
of  furnishing  a  complete  set  of  illustrations  of  all  known  styles  of  architea- 
ture,  from  the  earliest  monolithic  to  the  latest  Italian  and  bastard  Classie 
structures.  Among  the  plates  before  us  we  have  several  illustrations  of  Celtic 
monuments,  details,  &c.,  of  the  arch  of  Septimius  Severus,  the  tomb  of 
Cecilia  Metella,  ar.d  the  church  of  St.  Ignatius  at  Rome.  There  are  also 
numerous  illustrations  of  St.  Peters,  at  Rome,  and  St.  Paul's,  at  London. 
We  were  especially  pleased  with  the  view  of  the  interior  of  the  church  of 
St.  Front,  at  Peiiguenx,  which  displays  in  an  extraordinary  degree  the  possi- 
bility of  producing  beauliful  effects  by  the  simplest  means.  This  church,  a 
very  early  specimen  of  the  combination  of  the  round  and  the  pointed  arch 
is  remarkable  for  its  severity;  the  interior  has  scarcely  a  single  moulding  or 
other  ornament,  and  yet  the  effect  is  extremely  impressive,  simply  because 
the  architecture  h  faithful.  It  would  be  absurd  to  recommend  the  massive 
arches  and  piers  of  this  church  for  modern  imitation  ;  hut  it  it  is  far  better 
(siy  we),  that  the  architecture  should  be,  as  here,  without  ornament,  than 
that  it  should  be  covered  with  the  adscititious  finery  stuck  upon  buildings 
which  by  modern  courtesy  are  called  "Classic." 

The  letter-press  of  the  series  before  us  is  not  satisfactory — the  descriptions 
are  far  too  concise  ;  and  another  defect  is  that  they  are  published  on  loose 
sheets  of  paper,  so  as  to  be  liable  to  be  lost  before  the  series  is  completed. 
Moreover,  these  "  SyLilline  leaves"  are  always  dispersed  (in  the  copies  sent 
us,  at  least)  in  a  most  irregular  manner.  The  history  of  Stonehenge  accom- 
panies the  plates  of  Cologne  Cathedral,  and  the  description  of  the  Temple  of 
Vesta  follows  the  views  of  a  vile  Parisian  church  of  the  sixteenth  century. 
However,  these  defects  are  comparatively  trivial,  and  might  easily  be  re- 
medied—  we  mention  them  because  the  work  is  a  good  one,  and  deserves  all 
the  care  that  can  he  bestowed  on  improving  it.  The  following  account  of 
triumphal  arches  may  serve  as  a  specimen  of  the  letter-press.  The  writer 
remarks,  rather  simply,  that  "  the  Greeks  do  not  appear  to  have  built  aqy 
triumphal  arches" — for  which  circumstance  two  very  sufficient  reasons  may 
be  assigned :  first,  that  they  could  not,  if  they  would,  have  done  so  ;  secondly, 
that  they  would  not  have  done  so  if  they  could.  The  Greeks  were  ignorant 
of  arch  construction,  in  the  first  place:  in  the  secr.nd  place,  they  never  made 
a  single  architectural  member  do  duty  for  a  whole  building;  and  consequently 
had  they  employed  arches  at  all,  would  have  made  use  of  them  to  support 
edifices,  and  not  have  displayed  them  for  mere  show. 

"Triumphal  arches  are  isolated  portals  erected  at  the  entrance  of  towns, 
on  public  places,  roads,  or  bridges;  they  are  generally  intended  to  comme- 
morate a  victory,  sometimes  also  to  perpetuate  the  memory  of  the  real  or 
supposed  virtues  of  a  prince,  or  to  do  honour  to  persons  who  have  rendered 
great  services  to  ihe  stale.  In  this  last  case  they  might  more  properly  be 
denominated  honorary  arches.  Not  to  mention  here  the  great  number 
erected  for  this  last  purpose  in  China,  where  arches  called  Pay-Uou  are 
often  raised  in  honour  of  the  most  humble  virtue,  we  might  name  a  host  of 
these  monuments  consecrated  to  civil  virtues,  such  as  the  Arch  of  Ancona, 
built  in  honour  of  Trajan,  to  show  the  gratitude  of  the  citizens  for  the  im- 
provements he  made  in  the  port,  and  bearing  a  dedication  in  which  Ihe 
name  of  the  Emperor  is  associated  with  those  of  his  wife  and  sister.  We 
learn  also  from  ancient  inscripiions  that  monuments  of  this  kind  were  oc- 
casionally erected  in  honour  of  the  gods.  It  is  very  probable  also  that 
many  of  these  arches  answered  a  twofold  purpose,  being  at  the  same  time 
triumphal  or  honorary  monuments,  and  gates  of  towns.  Vte  must  be  care- 
ful not  to  confound  the  subjects  of  the  present  article  with  those  structures 
which  are  merely  town-gates,  like  those  of  St.  Andr^  and  Arroux,  at 
Autun,  in  Ihe  Department  of  the  Sa8ne  and  Loire,  though  they  present  a 
close  analogy  with  triumphal  arches.    It  is  equally  necessary  to  distin- 
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puish  those  arches  wilh  four  fronts,  called  .lanns  Arches,  erected  in  mar- 
ket-places as  a  shelter  for  buyers  and  sellers,  and  of  which  a  very  beautiful 
specimen  is  still  extant  at  Kome,  in  the  J'orum  Bmirium. 

The  Greeks  do  not  appear  to  have  built  any  triumphal  arches.  All 
those  in  Greece  or  Asia  Minor  belong  to  the  period  of  the  Roman  domina- 
tion. The  Romans  must  therefore  be  regarded  as  the  inventors  of  these 
edifices,  which,  at  (irst  were  nothing  more  than  wooden  structures  raised 
across  the  streets  where  the  triumphal  processions  passed.  These  fragile 
and  temporary  constructions  undoubtedly  supplied  the  original  model  of 
the  form  and  liecoraiion  of  triumphKl  arches.  The  descriptions  in  ancient 
authors  inform  us  that  it  was  usual  to  place  musicians  and  men  bearing 
trophies  on  the  top  of  these  monuments,  while  the  spoils  of  the  enemy  and 
representations  of  battles  covered  the  sides.  Such  were  the  nature  and 
object  of  the  structure,  that  the  architect  was  afterwards  required  to  pro- 
duce in  solid  materials  calculated  to  endure  for  centuries. 

The  first  permanent  triumphal  arches  were  reared  under  the  Repuhlic, 
but  they  hail  no  pretensions  to  splendour.  Rosini  says  of  them  :  "  Primo 
rudes  et  simplices  fuere  cum  priemia  virtutis  essent  non  ambitionis  leno- 
cinia.  (.-intii/.  litiin  I.  j.)  The  Arch  of  Konuilus  was  rudely  built  of 
bricks  ;  that  of  Caniillus,  of  stones,  almost  as  rough  as  they  came  from  the 
quarry.  For  a  long  time  these  monuments  consisted  merely  of  a  semicir- 
cular arch,  surmounted  by  trophiis  and  the  statue  of  the  conqueror.  Such 
was  the  one  which  Cicero  called  Arcux  Fnbiniius.  Triumphal  arches  did 
not  hold  any  honourable  rank  among  the  monuments  of  art  until  the  time 
of  the  Emperors  ;  and  it  is  a  remarkable  fact,  that,  notwithstanding  several 
were  erected  to  Augustus,  and  very  probably  in  his  lifetime,  Vitruvius 
does  not  even  allude  to  them.  At  a  later  period,  when  a  considerable 
number  had  already  been  erected,  Pliny  speaks  of  them  as  a  modern  in- 
vention. 

Down  to  the  time  of  the  Antonines,  arches  generally  consisted  of  a  single 
arcade ;  but  this  rule  was  not  always  adhered  to,  as  the  arch  built  in 
honour  of  Tiberius,  Drusus,  Hnd  Germanicus,  on  the  bridge  of  Saintes,  in 
tlie  Department  of  the  Lower  Chareote,  had  two  openings  of  equal  dimen- 
sions. This  last  style,  though  commonly  and  judiciously  reserved  by  the 
Romans  for  gates  of  towns,  was  also  employed  in  the  Roman  arch  at 
Langres,  in  the  Department  of  the  Upper  Marne,  probably  for  the  purpose 
of  expressing  the  equality  of  the  two  Gordiaus,  who  both  received  the 
honours  of  a  triumph  at  the  same  time.  The  use  of  three  arcades,  at  an 
earlier  period,  is  proved  by  medals  of  Domitian  and  Trajan,  relating  to 
arches  no  longer  in  e.\istence  ;  but  we  find  instances  of  one  princip-il  arch, 
with  a  small  one  on  each  side,  for  the  first  time  in  the  Arch  of  Orange, 
belonging  to  the  early  years  of  the  emjiire;  again,  under  Septimius,  and 
his  successors,  as  well  as  in  most  of  those  belonging  to  modern  times.  Thus 
we  see,  in  accordance  with  the  usual  course  of  human  affairs,  that  the 
richness  of  triumphal  arches  increases  in  an  inverse  ratio  to  the  merits  of 
the  actions  and  men  whose  memory  they  were  intended  to  perpetuate. 


The  Engineer  and  Contractor's  Pocket  Book,  for  the  Years  1847  and  1848. 
Edited  and  Pubhshed  by  John  Weale. 

This  work  contains  a  great  deal  of  useful  information  suitahle  to  the  engi- 
neer. Besides  the  Standing  Orders  of  the  House  of  Commons  and  House  of 
Lords,  and  Acts  of  Parliament  relative  to  railways  passed  in  1844,  and  for 
constituting  commissioners  of  railvrays  passed  in  1846,  it  also  contains  prices 
fox  mechanical  engineering,  an  interesting  description  of  the  electric  tele- 
graph, numerous  tables  of  reference,  and  memoranda.  We  recommend  Mr. 
AVeale,  in  a  future  edition,  to  arrange  the  work  a  little  more  systematically, 
and  to  withdraw  the  "  Practical  and  Experimental  Researches  on  Hydraulics," 
for  the  reasons  stated  in  our  review  on  that  paper  a  short  time  since. 


HISTORY  OF  ENGINEERING. 

By  Sir  J.  Rennie,  President  of  tijf.  Institotion  op  Civil  Engineers. 

The  Address  of  Sir  John  Rennie  to  the  last  year's  Annual  General  Meet- 
ing of  the  Institution  of  Civil  Engineers,  contains  a  most  valuable  and  ela- 
borate report  on  the  progress  of  engineering  during  the  past  century.  The 
length  of  the  address  precludes  the  insertion  of  the  whole  of  it  at  once,  but 
as  from  the  importance  of  the  subjects  considered,  it  is  necessary  that  the 
reader  should  be  put  in  possession  of  the  whole,  the  report  will  be  com- 
pleted in  successive  portions  without  any  omissions  : — 

Before  I  attempt  to  point  out  the  course  which  it  behoves  us  to  pursue 
as  regards  ulterior  proceedings,  let  us  pause  and  take  a  retrospective  glance 
at  the  changes  which  have  been  efl'ected  in  Great  Britain  since  the  days 
of  that  great  man  Smeaton,  to  whose  genius  and  exertions  Civil  Engineer- 
ing may  be  said  to  owe  its  establishment  as  a  profession  in  this  country. 
Previous  to  that  period  (1724),  Great  Britain  may  be  said,  comparatively 
speaking,  to  have  been  lamentably  deficient  in  public  works.  There  were 
DO  canals,  railways,  nor  artificial  harbours,  or  machinery,  which  at  the 


present  day  would  be  thought  worthy  of  the  name  ;  and  the  public  roads 
were  little  better  than  mere  tracks  across  the  country.  Communication 
between  towns  was  difiicult ;  and  the  few  wheeled  carriages  in  use  were 
of  a  rude  and  inelKcient  description.  The  inland  commerce  of  the  country 
was  chiefly  carried  on  by  transport  on  the  backs  of  "  fack  horses  ;"  and  the 
old-fashioned  term  loud,  so  commonly  in  use  as  a  measure  or  weight,  is  a 
remnant  of  that  custom — meaning  a  horse  load.  The  luxuries,  and  even 
necessaries  of  life,  were,  consequently,  extremely  dear  and  ddhcult  of  at- 
tainment. Inland  navigation,  which  was  carried  on  in  the  rivers  as  nature 
had  left  them,  was  both  tedious  and  uncertain  ;  and  this  navigation,  imper- 
fect as  it  was,  could  only  be  adopted  at  times  when  there  was  sufticient 
water,  arising  from  floods,  or  other  causes  ;  occasionally  (but  of  this  the 
instances  were  very  rare)  rude  temporary  stanches,  or  flash-weirs,  were 
used  to  pen  up  the  running  water  in  shallow  places  ;  these  weirs,  or 
stanches,  were  then  suddenly  withdrawn,  and  thus  the  increased  depth  of 
water  and  the  current  enabled  the  boats  to  float  over  them  ;  these  were  fol- 
lowed by  rough  unwalled  locks;  then  by  short  side-cuts  to  avoid  the  diffi- 
cult places  of  the  rivers  ;  in  these  side-cuts  the  pound-luck  was  introduced, 
with  side-weirs  to  enable  the  floods  to  escape,  and  to  supply  mills  with 
water,  thus  answering  the  double  purposes  of  navigatioo  and  supplying 
power  for  machinery. 

The  above  may  be  taken  as  the  extent  of  improvement  to  which  inland 
navigation  had  arrived  in  Great  Britain  up  to  the  middle  of  the  last  cen- 
tury. The  navigation  of  the  ocean,  depending  upon  the  inconstant  agency 
of  the  winds  and  tides,  required  months,  nay,  years,  for  communicating 
between  distant  quarters  of  the  globe.  The  reckoning  of  a  ship's  course, 
during  a  long  voyage,  was  most  uncertain  ;  neither  chronometers,  nor  lunar 
observations,  nor  accurate  instruments  for  making  such  observations,  wers 
known. 

Steam  Engine. 

The  Steam  Engine  (to  the  honour  of  inventing  which  so  many  indlvl- 
duals  lay  claim)  had,  in  ICUS,  been  so  far  improved,  and  was,  for  the  first 
time,  constructed  by  Savery  so  as  to  he  employed  as  an  efficient  agent  for 
raising  water,  was  brought  into  active  operation,  in  1712,  by  means  of  a 
steam  cylinder,  into  which  cold  water  was  injected  for  causing  a  vacuum, 
so  as  to  euable  a  moveable  piston  to  be  impelled  by  the  pressure  of  the 
atmosphere,  and  thus,  by  the  intervention  of  a  lever,  to  work  pumps  for 
raising  water ;  this  was  further  improved  by  Potter  and  Beighton  (1713- 
18).  so  as  to  become  self-acting;  and  thus  Newcomen's engine, by  degrees, 
became  generally  adopted  for  pumping  water  from  collieries,  and  from  a 
few  rich  mines,  and  for  supplying  the  metropolis  with  water  ;  but  the  coi>- 
sumption  and  expense  of  fuel  was  so  considerable  that,  even  great  as  were 
the  advantages  derived  from  its  employment,  still  its  application  was  very 
limited.  After  Beighton,  followed  Leopold,  Hulls,  Belidor,  Payne,  Blake, 
Fitzg-erald,  Emerson,  and  others,  who  made  various  suggestions,  without, 
however,  adding  anything  material  to  the  engine  as  improved  by  Newco- 
men.  Potter,  and  Beighton.  The  relation  between  the  quantity  of  fuel 
consumed  and  the  effect  produced  by  an  engine,  had  never  been  determin- 
ed ;  and  knowledge  was  wanting  for  the  investigation  of  the  important 
subject,  until  Black  and  Cavendish,  in  1760-62,  had  made  their  experi- 
ments and  discoveries  on  the  combination  of  heat  with  bodies  in  their  solid, 
liquid,  and  gaseous  states.  Notwithstanding  the  great  advantages  resulting 
from  the  employment  of  Newcomen's  engine,  still,  for  the  reasons  above  men- 
tioned, its  application  was  very  limited  ;  wind  and  water  were  alone  used 
as  powers  for  driving  machinery  and  working  mills,  which  were  rare,  and 
only  adapted  for  performing  rude  mechanical  operations,  such  as  grinding 
corn,  fulling  cloth,  pumping  water,  blowing  furnaces,  hammering  and  roll- 
ing iron,  and  such  other  purposes  as  the  feeble  powers  of  human  labour 
were  unable  to  accomplish  ;  and  with  the  exception  of  the  silk  mills  intro- 
duced from  Italy  by  Sir  Thomas  Lombe  at  Derby  in  1720,  and  which 
were  worked  by  water,  there  was  nothing  in  the  nature  of  manufacturing 
machinery. 

Engineers. 

Smeaton,  born  in  1724,  at  an  early  age  applied  his  ingenious  and  vigo- 
rous mind  to  the  cultivation  of  philosophical  knowledge  and  thought,  for 
the  benefit  of  mankind.  He  commenced  his  career  as  a  mathematical-in- 
strument maker  in  17.50;  after  obtaining  some  celebrity  in  the  scientific 
world  by  his  air-pump  in  1752,  he  took  up  the  subject  of  wind  and  water- 
mills,  which  had,  up  to  that  period,  been  much  neglected,  and  soon  made 
such  improvements  in  them  as  greatly  increased  their  powers  and  effi- 
ciency ;  he  constructed  several  of  both  kinils  according  to  his  improved 
principles  with  great  success,  which  were  considered  as  models,  and  soon 
afterwards  universally  followed.  In  1753  he  was  elected  Fellow  of  the 
Royal  Society  ;  in  1759  he  communicated  his  celebrated  paper  (being  the 
results  of  his  experiments  in  1752  and  1753)  on  the  natural  powers  of 
wind  and  water  to  turn  mills  and  other  machinery  depending  on  circular 
motion,  for  which  he  obtained  their  gold  medal.  These  improvements  of 
Smeaton  were  of  manifold  importance,  and  produced,  directly  and  indi- 
rectly, the  most  beneficial  results,  as  they  enabled  a  greater  quantity  of 
work  to  be  performed  both  by  wind  and  water,  particularly  during  tem- 
perate and  dry  seasons ;  hence,  better  roads  became  necessary  to  carry 
away  the  increased  produce  of  the  mills;  and  when  they  were  worked  by 
water  on  rivers,  the  mill-owner  became  interested  in  the  improvement  of 
the  navigation,  and,  by  economising  the  water  on  Smeaton's  plan,  obtained 
one-third  greater  result  with  the  same  quantity,  thus  benefiting  himself  as 
well  as  the  navigation.     Windmills  have  been  rendered  still  more  perfect 
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than  Smeaton  left  them,  by  making  them  self-regulating  as  to  the  extent  of 
the  surface  of  their  sails  presented  to  the  action  of  the  wind,  according  to 
the  form  and  mode  invented  by   Meikle  in   1772;  by  Bywater  in  1S04, 
with  an  improved  mode  of  clothing  the  sails  ;  and  still  further   by  our  va- 
luable  member,   Cubitt,  in   1S07,  who  brought   the  system  to  perfection. 
Smeaton  was  amongst  the  first  to  point  out  the  laws  which  govern  the  for- 
mation and  maintenance  of  harbours ;  and,  after  undertaking  a  voyage  of 
observation  through   Holland,  he  introduced   great  improvements  in  the 
draining  of  marsh  lands  (as  at  Holderness  aud  the  North  Level),  a  subject 
which  had  up  to  that  period  been  very  imperfectly  understood  ;  aud,  by  the 
design  and  construction  of  the  celebrated  Eddystoue  lighthouse  in  1755-59, 
Smeaton  introduced  a  new  era  in  masonry,  which  forms  a  brilliant  epoch 
in  his  valuable  life,  spent  in  the  service  of  mankind,  but   more  particulrrly 
for  the  benefit  of  his  country.     In  1765  Smeaton  directed  his  attention  to 
Newcomen's  engine,  and  construcied  a  small  engine,  at  his  own  house  at 
Austhorpe,  in  order  to  conduct  his  experiments  and  obtain  more  accurate 
results  in  practice.     By  the  judicious  improvements  which  he  introduced 
in  the  proportions  and  structure,  he  diminished  materially  the  consumption 
of  fuel,  then  an  object  of  paramount  importance,  and  soon  after  constructed 
engines  on  Newcomen's  principle,  which  far  exceeded  anything  of  the  kind 
hitherto  produced  :  amongst  these   may  be   mentioued  the  engines  at  Long 
Benton,  near  Newcastle,  and  at  Chasewater,  in  Cornwall  ;  he  thus  render- 
ed the  system  of  Newcomen  as  perfect  as  it  could  be  made.     From  the  im- 
provements of  Smeaton  on  wind  aud  water  mills,  we  may  date  the  founda- 
tion^ of  the  modern   system   of  manufacturing,  and  from  those  in  Newco- 
men's engine  the  modern  system  of  mining. 

Watt. — In  1730  Watt  was   born,  aud  from   his  early  years  manifested 
symptoms  of  that  genius  and  sagacity  wliich,  at  a  later  period,  enabled  him 
to  work  out,  with  wonderful  success,  those  grand   discoveries  which  have 
immortalized   his   name.     He   began  his  career  as  a  mathematical-instru- 
ment maker,  and  subsequently  became  an  engineer.     He  proposed  a  plan 
for  improving  the  river  Clyde,  and   suggested  the  idea  of  the  Caledonian 
Canal,  but  afterwards  devoted   himself  almost  exclusively  to  the  improve- 
ment of  the  steam  engine.     His  improvements,  or  rather  inventions,  may 
be  stated,  generally,  as  follows; — the  separate  condensing  vessel,  with  an 
air-pump  for  exhausting  the  steam  cylinder,  instead  of  injecting  cold  water 
into  It  for  impelling  the  piston  on  Newcomen's  plan,  by  atmospheric  pres- 
sure; in  conjunctiou  with  Boulton,  he  brought  these   improvements  into 
operation  about  the   year  1773,  and  produced  a  still  greater  diminution  in 
the  consumption  of  fuel  than  Smeaton  had  done,  thus  rendering  the  appli- 
cation of  the   steam  engine  for  pumping  water  much  more  general.     In 
1781  heinvenied  the  means  of  producing  rotatory  motion  by  the  steam  en- 
gine, first  by  the  crank,  and  afterwards  by  the  sun  and  planet  wheel,  tlias 
rendering  it  applicable  for  the  purpose  of  driving  all  kinds  of  machinery, 
which   was  a  grand  step  towards  the  improvement  of  manufactures.     In 
1777-82  he  invented  the  application  of  steam,  with  expansive  action  and 
with  double   action,  alternately  above  and   below  the  piston.     In  1784  he 
invented  the  parallel  motion,  or  working  gear  and  valves,  the  governor,  and 
other  important  details.  All  these  improvements  or  inventions  were  carried 
into  effect  in  an   engine  made  by  Boulton  and  Watt,  in  1784,  for  one  of  the 
London  breweries,  and  in  1785  in  others  for  the  Albion  mills,  which  were 
Uie  first  steam-mills,  now  become  so  general ;  thus  steam  power  was  ren- 
dered available  for  working  machinery  of  every  kind,  by  following  the  best 
examples  of  this  most  wonderful  and  useful  of  all  machines,  which  has  so 
deservedly  immortalized  the  nnme  of  M'att.     The  account  of  the  extraor- 
dinary labours  and  inventions  of  Watt  and  his  successors   is  well  given  by 
otir  valuable  member  Farey,  in  bis  excellent  work  on  the  steam  engine,  to 
which  I  would  refer  you,  and  also  to  the  treatises  by  Tredgold,  Arago, 
ScQtt  Russell,  aud  others.  ' 

Brindlei/.— About  this  period  (1716),  Brindley,  who  may  be  jnstly  called 
the  father  of  inland  canal  navigation  in  England,  was  born.  He  com- 
ntenced  his  career  as  a  millwright,  and  was  withdrawn  from  that  occupa- 
tion by  the  Duke  of  Bridgewater  in  1758,  for  the  purpose  of  executino-  his 
great  canal.  Pound  locks  had  been  introduced  long  before  on  river  navi- 
gations, and  on  the  Exeter  and  Topsham  Canal,  which  was  commenced  in 
1581,  and  terminated  about  1695  ;  they  were  also  used  on  the  Sankey 
C^nal  m  17.)5,  for  the  purpose  of  rendering  Sankey  Brook  navigable- 
\Tliicb  was  effected  by  making  an  almost  entirely  new  channel.  Brindley 
mibsequenlly  executed,  with  great  success,the  Trent  and  Mersey,  or  Grand 
Iruuk,  the  Leeds  and  Liverpool,  the  Birmingham,  the  Forth  and  Clyde 
canals,  in  conjunction  with  Smeaton  and  several  others,  with  all  the  neces- 
sary  works  belonging  to  them,  which  will  ever  remain  as  lasting  monu- 
ments of  his  skill  and  genins  in  this  valuable  department  of  Civil  Engi- 
neering. At  an  early  period  of  the  reign  of  George  III.,  the  importance°of 
canal  navigation  became  universally  acknowledged  as  one  of  the  Greatest 
nreans  then  known,  of  facilitating  the  transport  and  reducing  the'cost  of 
the  necessaries  and  luxuries  of  life,  and  thus  contributing  to  the  wealth  and 
pixispenty  of  every  part  of  the  kingdom  ;  those  prejudices  and  obstacles  by 
which,  at  the  ouUet,every  great  improvement  is  surrounded,  gradually  be- 
gan to  give  way,  canals  became  popular,  and  superseded  river  navigation 
so  much  as  to  call  forth  the  celebrated  answer  of  Brindley  to  the  question 
What  IS  the  use  of  rivers  ?"-"  To  supply  canals."  Engineers  who  had 
displayed  such  abilities  in  planning  aud  executing  works  of  the  nature 
above  described,  began  to  acquire  that  importance  as  a  profession  which 
was  soon  after  destined  to  work  such  a  beneficial  change,  nay,  almost  a 
revolution  m  society,  auj  a^celeral^  sij  greatly  the  eivilizatioa  of  wan- 
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Smeaton  and  Brmdley  were  accompanied  and  followed  by  a  number  of 
able  men  in  rapid  succession  ;  amongst  whom  Jessop,  Whitworth,  Mvlne 
\eoman,  Henshall,Golborne,  Huddart,  Kennie,  Ralph  Walker,  Chapman' 
Telford,  and  others,  all  stimulated  to  exertion  by  the  magnificent  career  be^ 
fore  them,  each  contributing,  more  or  less  according  to  the.r  several  oppoc- 
tunities,  great  skill  and  invention  of  their  own,  in  addition  to  that  acquired 
from  their  predecessors.  Favoured  by  the  command  of  great  funds  (which 
were  rapidly  forthcoming  as  the  success  of  the  works  already  executed  be- 
came  manifest),  better  workmen  and  materials,  new  and  improved  ma- 
chinery, steam  power,  and  greater  induence  over  the  public  mind,  their 
operations  were  conducted  upon  a  scale  of  magnitude,  utility,  and  import. 

^dvL^^^'^h^""^  ^  °7  ''5"*"='«'-  '^  ">«  «se  i°  vvhich  they  tlourished,  and 
advanced  the  prosperity  of  the  empire. 

ENGiNEEitiNo  Works. 
C<ina/s.--To  attempt  to  enumerate  all  the  various  public  works  which 
hen  crowded  each  other  in  rapid  succession,  constituting  the  character  of 
the  profession,  and  entitling  it  to  public  confidence,  would  he  both  difticuU 
and  tedious;  they  are  well  known  and  duly  appreciated,  aud  it  will  suflice 
to  point  out  some  of  the  most  important.     The  Forth  and  CIvde  Canal  bv 
Smeaton,  (1768,)  length   24  miles,  depth  8  feet,  locks  19  feet  by  75  feet 
top-width  of  canal  60  feet ;  the  EUesmere  by  Jessop  and  Telford   with  its' 
magnificent  aqueduct  across  the  Dee  near  Llangollen,  consisting-  of  19 
arches  40  feet  span,  the  centre  being  126  feet  above  the  Dee,  with^a  total 
length  of  1020  feet,  and  a   width  of  12  feet,  the  piers  of  stone,  and  llw 
arches  and  aqueduct  of  cast  iron  ;  the  Caledonian  Canal  by  .lessop  and 
lelford,  22  miles  long,  depth  16  feet,  locks  40  feet  wide  by  172  feet  Ions 
8  feet  rise,  top-width  of  canal  110  feet ;  locks  intended  for  a  depth  of  20 
feet;  commenced   in   1803,  opened  October,  1S20 ;    the  first  and  last  of 
which,  together  with  the  Gloucester  and  Berkeley  Canal,  may  be  cited  n 
the  hist  upon  which  sea-borne  vessels  could  navigate,  and  thus  extend  th 
benefits  of  ship  navigation  into  the  interior  of  the  country,  without  the  da- 
ay  and  expense  of  transhipment  of  cargoes  until  arriving  at  the  ware- 
houses whence  they  are  to  be  distributed.     The   Grand  Junction  (Jessop 
and  Whitworth),  Lancaster  and  Kennet  and  A  von  (Rennie).     On  the  Lan- 
caster navigation  the  canal  is  carried  across  the  Lune  by  a  stone  viaduct 
of  5  semi-circu  ar  arches,  75  feet  span  each  ;  the  total  length  of  viaduct  is 
600   feet    and  height   55  feet  above  the  river.     The  Aire  and  Calder,  the 
Union    the  Shrewsbury,   New  Birmingham  and  Liverpool,  Carlisle,  the 
Grand  and  Royal  Canals,  Ireland,  amongst  many  others  may  be  quoted  as 
examples  of  artificial  canals  for  vessels,  so  as  to  enable  them  to  continu« 
their  navigation  inland   from  large  rivers  and  estuaries.     The  total  length 
ol  canal  navigation  now  in  operation  in  England,  Scotland,  and  Ireland, 
amounts  to  about  3,000  miles.  o        j  ,  , 

The  most  advantageous  speed  for  boats  on  a  canal  is  about  2A  miles  per 
hour,  at  which  rate  an  average  horse  is  capable  of  drawing  about  22  tons 
without  injuring  his  physical  powers;  when  this  is  much  exceeded,  the 
ratio  of  resistance  approaches  the  cube  of  the  velocity.  The  speed  must 
be  diminished  in  proportion,  and  the  horse  exerts  his  powers  to  great  dis- 
advantage. Large  canals,  where  practicable,  on  account  of  the  trade  and 
other  circumstances,  are  preferable  to  small  ones,  as  they  are  worked  more 
economically.  Various  contrivances  have  been  made  to  obviate  the  neces- 
sity of  locks  in  overcoming  extensive  lifts  or  declivities,  amonest  these  may 
be  mentioned  the  inclined  planes  on  the  Duke  of  Bridgewater's  and  the 
1  aiiiar  and  Shrewsbury  canals.  Double  locks,  side  ponds,  hydraulic  lifts, 
by  Woodfaouse,  Salmon,  Congreve,  Underhill,  Green,  and  others;  but  es- 
teusive  reservoirs  and  feeders  are  indispensable  in  most  districts  where 
there  is  a  great  traftic,  and  steam  engines  have  been  extensively  used  to 
pump  back  the  water  to  be  used  over  again  in  case  of  deficiency. 

Steam  Dredging-— The  improvement  of  the  River  Clyde,  begun  by  Wm 
and  Golborne,  received  fresh  stimulus  under  Rennie  and  Telford,  from  tire 
application  of  steam  power  to  the  dredging-raachine  by  Grimshaw,  in 
li96,  and  Bentham  in  1802;  thus  forming  a  new  era  in  the  means  of  in>- 
proving  river  navigation  and  harbours,  since  which  this  important  depart, 
ment  of  engineering  has  been  carried  to  an  extent  which  could  not  other- 
wise have  been  attempted.  Sieamdredgiug  machinery  is  now  generally 
adopted  with  success,  more  particularly  in  rivers  where  their  beds  and 
channe  s  can  be  excavated  to  a  certain  degree  of  uniformity,  and  where 
the  inclination  of  the  tidal  and  fresh-water  currents  can  be  reduced  to  such 
an  extent,  by  the  removal  of  obstructions,  as  will  enable  them  to  keep  their 
channels  open.  As  successful  examples  of  this,  I  need  only  adduce  the 
Lagan,  the  Boyne,  the  Newry,  the  Litfey,  and  the  Shannon,  iu  Ireland, 
the  Clyde,  the  Leith,  the  Don,  in  Scotland.  The  Tyne,  the  Wear,  the 
lees,  the  Thames,  the  Dee,  the  Ribble,  the  Severn,  and  others,  in  Enj}- 
land;  and  as  to  harbours,  most,  if  not  all,  of  them  can  be  maintained  by 
steam-dredging,  in  addition  to  other  means,  to  a  greater  depth  than  could 
be  oblaiued  without  such  an  important  aid. 


Stone  Bridges. 
Westminater  Bridge,  by  Labelve,  in  1740  47,  may  be  considered  the 
first  example  of  extensive  structures  of  this  kind.  It  consists  of  13  sem»- 
circular  arches  (the  centre  of  which  is  75  feet  span)^  1164  feet  long;  it 
was  originally  intended  for  a  wooden  bridge,  aud  was  partly  commenced 
on  this  principle  ;  it  was  a  great  work  at  the  time,  but  as  might  have  b^en 
expected,  contained  defects,  particularly  in  the  fonndaiions,  wliich  at  that 
time  were  but  imperfectly  understood,  aud  have  suffered  much  by  lbs 
scour  of  Uie  current ;  it  will  probably  be  rebuilt  iu  a  short  time.  Caissons, 
or  water  Ugbt  dUests,  w«r<j  6r«  )iitfua«ce(}  Uiere  for  the  purpose  of  fo.uml- 
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i  ag  the  pierp  below  the  level  of  low  water.  Previous  to  tliis.  the  principal 
cxialing  bridges  consisted  of  a  number  of  small  Goiliic  or  of  circular  arches, 
wilh  ron!;li  piers  of  nmsoury  built  either  upon  a  foundation  of  loose  rubble 
sioiies  thrown  prnmiscuously  iuto  the  river  until  sufiicientij  high  and  solid, 
or  upon  timber  plalfurnis  resting  upon  piles  surrounded  by  large  bulwarks 
of  timber,  tilled  with  loose  stones,  called  starlings,  which  materially  con- 
tracted the  water  way  where  they  were  placed,  and  by  causing  increased 
rapidity  in  the  cunent,  created  great  obstacles  to  the  navigation,  as  well  as 
to  the  drainage  of  the  adj-icent  country.  Of  this,  the  wellknonn  examples 
of  Old  London  Ilridge,  those  at  Newcaslle-upO[i-T>ne,  Kochester,  and 
Belfast,  may  be  mentioned.  All  these,  wilh  the  exception  of  Ifochester 
Bridge,  are  now  removed,  and  are  replaced  with  others  constructed  upon 
the  modern  improved  principles.  \V  estniiuster  Bridge  was  followed  by 
that  of  Blackfriars  by  Mylne  (I7G0-71),  consisting  of  nine  semi-elliptical 
arches,  the  largest  of  which  is  100  feet  span  and  41  feet  G  inches  rise;  the 
total  length  of  the  bridge  is  99.5  feet,  and  45  feet  wide  ;  here  the  elliptical 
nrch  was  introduced  about  the  first  time  in  this  country.  Smeaton's  bridges 
of  Coldstream  across  the  Tweed,  in  1703,  composed  of  five  circular  arches, 
the  largest  of  which  is  CI  feet  span  ;  that  over  the  Tay  at  I'erth,  in  1706, 
of  nine  circular  arches,  the  largest  of  which  is  75  feet  span  ;  at  Hexham, 
over  the  Tjne,  in  1707,  of  nine  circular  arches,  the  largest  of  which  is  52 
feet  span,  and  others,  for  that  period,  were  works  of  considerable  magni- 
tude. These  were  followed  by  numerous  smaller  works  all  over  the  king- 
dom, more  remarkable  for  con\eoience  and  utility  than  for  any  peculiarity 
in  their  construction  worthy  of  notice,  until  in  lS09-lbl7,  when  Waterloo 
Bridge,  across  the  Thames,  consisting  of  nine  equal  semielliplical  arches, 
120  feet  upon  each,  and  3j  feet  rise,  was  built  ol  granite  in  a  style  of  solid- 
ity and  magnificence  hitherto  unknown  ;  there  the  elliptical  arch,  wilh  in- 
verted arches  between  tliem  to  counteract  the  lateral  pressure,  was  carried 
to  a  greater  extent  than  in  former  bridges,  and  isolated  coflFer  dams  upon  a 
great  scale  in  a  tidal  river,  with  steam  engines  for  pumping  out  the  water, 
were,  it  is  believed  for  the  first  time,  employed  in  this  country  ;  the  level 
line  of  roadway,  which  adds  so  much  to  the  beauty  as  well  as  the  conve- 
nience of  the  structure,  was  there  adopted.  The  bridge  across  the  Severn 
at  Gloucester,  in  I82S,  by  'I'elford,  is  worthy  of  remark,  as  being  the  first 
with  one  arch,  of  150  feet  span,  like  those  of  the  bridge  across  the  Seine  at 
Neuilly,  near  I'aris,  by  I'erronet,  where  the  interior  of  the  arch  is  elliptical 
and  the  exterior  circular. 

New  London  Bridge  (1825-1831),  consisting  of  five  semi-elliptical  arches, 
viz.,  two  of  130  feet,  two  of  140  feet,  and  the  centre  152  feet  6  inches  span, 
and  37  feet  ti  inches  rise,  is  perhaps  the  largest  elliptical  arch  ever  at- 
tempted,  the  roadway  is  52  feet  wide.  This  bridge  deserves  remark  on 
account  of  the  diflicnlt  situation  in  which  it  was  built,  being  immediately 
above  the  Old  Bridge,  in  a  depth  of  from  25  feet  to  30  feet  at  low  water, 
on  a  soft  alluvial  bottom,  covered  with  large  loose  stones,  scoured  away  by 
the  force  of  the  current  from  the  foundation  of  the  Old  Bridge,  the  whole 
of  which  had  to  be  removed  by  dredging,  before  the  coH'er-dams  for  the 
piers  and  abutments  could  be  commenced,  otherwise  it  would  have  been 
tTclremely  difficult,  if  not  impracticable,  to  have  made  them  water-tight; 
the  difficulty  was  further  increased  by  the  Old  Bridge  being  left  standing, 
to  accommod.ite  the  traffic,  whilst  the  New  Bridge  was  building,  and  the 
restricted  water-way  of  the  Old  Bridge  occasioned  such  an  increased  ve- 
locity of  the  current,  as  materially  to  retard  the  operations  of  the  New 
Bridge,  and  at  times  the  tide  threatened  to  carry  away  all  before  it.  The 
great  magnitude  aud  extreme  flatness  of  the  arches  demanded  unusual 
care  in  the  selection  of  the  materials,  which  were  of  the  finest  blue  and 
white  granite  from  Scotland  and  Devonshire;  great  accuracy  in  the  work- 
manship was  also  indispensable.  The  piers  and  abutments  stand  upon 
)jlatforms  of  timber  resting  upon  piles  about  20  t'eet  long.  The  masonry 
is  from  8  feet  to  10  feet  below  the  bed  of  the  river. 

I  will  conclude  this  division  of  the  sulject  with  the  celebrated  bridge 
across  the  Dee  at  Chester.  It  consists  ot  a  single  arch,  the  segment  of  a 
circle  200  feel  span,  with  a  versed  sine  or  rise  of  42  feet,  which  is  the  lar- 
gest stone  arch  upon  record  ;  the  arch  stones  at  the  crown  are  4  ft.  ti  in. 
deep,  and  7  feet  at  the  bpringing,  and  the  abutments  on  both  sides  of  the 
river  are  founded  on  new  red  sandstone.  The  centre  for  building  the  arch 
was  remarkable  for  its  simplicity,  strength,  and  rigidity,  by  which  meanj 
the  greatest  ell'ect  was  iiroduced  by  the  smallest  ciuantity  of  timber,  and 
any  change  of  form,  so  prejudicial  in  centres,  was  prevented.  This  line 
structure  is  due  (it  is  believed)  to  the  combined  talents  and  energies  of  the 
late  Mr.  Harrison,  the  architect,  of  Chester,  who  made  the  original  de- 
sign ;  to  Mr.  George  lienuie,  who  equilibrated  the  arch,  gave  the  proper 
dimensions  of  the  voussoirs  and  form  and  dimensions  of  the  abutments, 
the  mode  of  constructing  them,  and  designed  the  centre,  the  original  model 
of  which  is  now  in  our  gallery  ;  and  to  iilr.  Jesse  Hartley  aud  Mr.  Trub- 
ehaw,  who  worked  out  l!ie  details,  and  carried  the  whole  iuto  eflect. 

A  proper  theory  of  the  equilibrium  of  the  arch,  which  shall  satisfy  all 
the  conditions  of  the  question,  when  applied  to  practice,  may  be  said  to  be 
Siill  wanting,  though  much  valuable  information  may  be  derived  from  the 
Ecientific  works  of  Hiitioa,  Atlwuod,  Moseley,  G wilt,  aud  others,  on  the 
eubject. 

Oblique  or  skew  bridges  have  but  recently  obtained  extensive  me 
Chapman  built  some  in  Ireland  many  years  ago,  and  wrote  an  account  of 
his  mode  of  constructing  them.  On  railways  they  were  introduced  by  Sie- 
phenson,  and  are  now  generally  employed.  Buck's  excellent  treati.se  on 
the  principles  aud  practise  of  their  construction  greatly  facilitated  their 
ezecution. 


Iron  Bridges. 
The  introduction  of  cast  iron  for  the  construction  of  bridges  commenced 
about  the  year  1779,  when  that  over  the  Severn,  near  Coalbrook  Dale,  by 
Darby,  was  the  first;  it  consists  of  a  circular  arch  100  feet  span,  and  a 
versed  sine  of  43  feet,  approaching  nearly  to  a  semicircle  ;  the  height  of 
the  springing  is  10  feet  above  low  water,  and  the  total  height  to  the  under- 
side of  the  soffic  is  55  feet ;  the  banks  of  the  Severn  being  high,  this  form 
accords  well  with  them.  It  is  formed  by  five  ribs  of  cast  iron,  with  per- 
pendicular spandril  pieces,  resting  upon  them  to  support  the  roadway. 
This,  for  a  first  attempt,  is  well  adapted  to  the  situation,  and  has  answered 
the  purpose.  This  was  followed  by  the  bridge  over  the  Wear,  at  Sunder- 
land :  the  design  for  this  was  said  originally  to  have  been  made  by  Thomas 
Paine,  the  well-known  political  writer,  and  was  cast  at  Kotherham,  being 
intended  for  erection  in  America;  hut  the  materials  were  subsequently 
employed  in  constructing  Sunderland  Bridge,  under  the  direction  of  Wil- 
son, in  1790,  the  idea  having  been  suggested  by  Rowland  Burdon.  The 
curve  of  the  arch  is  that  of  a  segment  of  a  circle,  the  length  of  the  chord 
or  span  is  200  feet,  and  the  versed  sine  or  rise  30  feet,  the  total  height 
from  low  water  to  the  underside  of  the  soffit  of  the  arch  is  nearlj  100  feet. 
It  consists  of  six  ribs,  each  composed  of  105  cast  iron  radiating  pieces, 
connected  at  the  top  and  bottom  by  the  circular  pieces  which  form  the 
curve  of  the  arch  :  these  ribs  are  united  in  their  transverse  direction  by 
tie-pieces;  the  spandrils  are  filled  in  with  cast  iron  circles,  touching  each 
other  at  their  circumferences,  and  supporting  the  roadway,  which  consists 
of  a  strong  frame  of  timber,  planked  over  and  covered  with  a  cement  of 
tar  and  chalk,  upon  which  a  layer  of  marl  limestone  and  gravel  is  placed. 
The  centre  deserves  notice  on  account  of  the  difficulty  and  confined  natuPB 
of  the  situation,  which  rendered  it  necessary  to  preserve  a  constant  passage 
for  ships  wilh  their  standing  rigging  ;  this  was  effected  by  a  perpendicular 
framing  resting  upon  piles  in  the  bed  of  the  river,  with  a  sufficient  opening 
on  each  side  for  the  vessels.  Upon  the  top  of  this  perpendicular  framing, 
the  transverse  framing  or  centre  for  supporting  the  arch  was  fixed,  and 
answered  its  purpose  well.  Some  time  after  the  removal  of  the  centre,  the 
arch  was  observed  to  swerve  bodily  in  a  horizontal  direction  to  the  east- 
ward, forming  a  curve  having  a  versed  sine  of  about  12  or  18  inches;  if 
this  had  continued  to  increase,  it  would  no  doubt  have  soon  occasioned  the 
downfall  of  the  structure  ;  it  w  as,  however,  very  skilfully  remedied  by  the 
introduction  of  transverse  and  diagonal  tie-bars  and  braces,  assisted  by 
wedges  and  screws,  so  that  ultimately  the  whole  was  brought  back  and 
secured  in  its  original  form  and  position,  where  it  has  since  remained  in  a 
substantial  state  without  alteration.  The  width  of  the  bridge  is  30  feet ; 
the  abutments  are  of  stone,  founded  on  rock  ;  they  are  24  feet  thick,  and 
from  42  feet  to  37  feet  wide.  This  bridge,  for  boldness  of  the  design  and 
construction,  as  well  as  for  its  elegance  and  lightness,  must  be  considered 
a  work  of  peculiar  merit ;  particularly  if  the  period  in  which  it  was  con- 
structed be  remembered. 

About  the  same  time,  the  bridge  at  Build  was,  across  the  Severn,  by  Tel- 
ford, was  erected.  It  consists  of  a  single  arch,  segment  of  a  circle,  whose 
chord  or  span  is  130  feel,  and  versed  sine  or  rise  27  feet,  the  deplh  of  the 
iron  frame  forming  the  arch  being  3  ft.  10  in.  ;  it  consists  of  three  ribs,  18 
feet  wide  from  out  to  out,  connected  together  in  their  transverse  direction 
by  tie-bars.  The  spandrils  for  supporting  the  roadway  consist  of  vertical 
pieces,  resting  upon  the  segments  forming  the  arch  ;  the  abutments  are  of 
stone.  There  is  a  novelty  in  the  construction  of  this  bridge  worthy  of 
remark.  The  two  outer  ribs  consist  of  two  segments  of  circles,  each 
struck  from  difl'erent  centres,  the  crown  of  one  terminating  immediately 
below  the  roadway,  the  other  at  the  top  of  the  parapet,  so  that  the  plat- 
form forming  the  roadway  is  both  suspended  aud  insistent.  The  object  of 
this  being,  it  is  presumed,  to  increase  the  depth  of  the  truss  supporting 
the  roadway,  and  thus  to  add  to  the  strength  of  the  bridge  :  but  it  was  un- 
necessary, and  does  not  appear  to  have  been  adopted  in  any  of  Telford's 
subsequent  designs,  which  are  numerous.  Amongst  them  may  be  men- 
tioned that  of  Bona,  Tewkesbury  bridge  over  the  Severn,  also  that  over 
the  Dee,  near  Corwen,  &c.  Bristol  bridge  over  the  Avon,  by  Jessop,  is  a 
neat  simple  structure.  Boston  bridge,  by  Rennie,  over  the  \l  itham,  of 
lOU  feet  tpan,  with  a  versed  sine  of  4  feet,  is  remarkable  for  its  boldness 
and  lightness.  The  principle  of  coustruction  resembles  that  of  Sunderland, 
but  is  an  improvement  upon  it,  in  having  a  better  system  of  transverse  and 
diagonal  braces,  and  tiie  spandrils  consisting  of  vertical  instead  of  circular 
pieces.  All  these  have,  however,  been  far  exceeded  by  the  Soulhwark 
bridge  over  the  Thames,  by  Rennie.  This  consists  of  three  arches,  all  seg- 
ments of  the  same  circle  ;  the  centre  arch  is  240  feet  span,  with  a  versed 
sine  or  rise  of  24  feet,  and  the  two  side  arches  are  210  feet  span  each,  with 
a  versed  sine  or  rise  of  18  ft.  10  in.  each.  The  arches  are  formed 
by  eight  solid  ribs  in  each,  and  each  nb  consisting  of  fifteen  pieces,  C  feet 
deep  at  the  crown  of  the  arch,  increasing  to  8  feet  deep  at  the  springing, 
2J  inches  thick  in  the  middle,  and  4^  at  the  top  and  bottom:  these  ribs  are 
connected  together  in  their  transverse  directiou  by  cast  iron  tie-braces  of 
the  same  depth  as  tlie  ribs,  but  open  in  the  centre,  and  in  the  diagonal  di- 
rection by  another  series  of  ribs  ;  the  whole  of  the  segmental  pieces  form- 
ing the  arch,  as  well  as  the  transverse  and  diagonal  tie-braces,  are  kept  tn 
their  places  by  dovetailed  sockets  and  long  cast  iron  vved^'es,  so  that  bolts 
for  hoUiing  the  several  pieces  together  are  unnecessary,  although  they  were 
used  during  the  coustruction  of  the  bridge  to  keep  the  pieces  in  tber  places 
until  the  wedges  had  been  driven.  Thus  the  ribs  formed,  as  it  were,  a 
series  of  hollow  masses  or  voussoirs  similar  to  those  of  stone  ;  a  principle 
which  it  is  believed  is  new  in  the  coustruction  of  cast  irou  bridges,  bat  it 
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has  succeeded  so  well  that  it  is  worthy  of  adoption  elsewhere.  The  span- 
drils  are  composed  of  cast  iron  (iiagonal  pieces,  connected  together  in  a 
similar  manner,  and  the  roadway  is  formed  by  solid  plates  of  cast  iron 
resting  upon  the  spandrils,  and  joined  together  by  iron  cement.  The  piers 
and  abutments  are  of  stone,  founded  upon  timber  plutfoinis,  resting  upon 
bearing  piles,  and  surrounded  by  sheathing  piles,  driven  sutHcienlty  deep 
below  the  bed  of  the  river.  The  masonry  is  tied  througliout  by  vertical 
and  horizontal  bond  stones,  so  that  the  nhole  acts  as  one  mass  in  the  best 
position  to  resist  the  horizontal  thrust.  The  ribs  forming  the  arches  were 
commenced  in  the  centre,  and  were  continued  regularly  on  each  side  to- 
wards the  piers  and  abutments,  upon  which  a  cast  iron  bed  and  connect- 
ing plate  were  laid,  nicely  let  into  the  masonry  to  receive  the  ribs  forming 
the  arches;  when  the  last  segment  of  each  rib  was  fixed  in  its  place,  three 
cast  iron  wedges,  each  9  feet  long  and  9  inches  wide,  were  placed  behind 
each  rib,  and  nicely  adjusted  and  filled  to  them;  these  having  a  very  slight 
taper,  were  driven  simultaneously  by  heavy  hammers,  and  thus  the  arches 
were  nearly  lifted  from  the  centres,  so  that  the  wooden  wedges  upon  which 
the  segment  pieces  rested  were  easily  removed  by  a  few  blows  of  a  ham- 
mer; the  arches  were  thus  relieved  from  the  centres  in  a  very  simple  and 
efficient  manner.  The  whole  of  the  iron-work  had  been  so  well  put 
together  by  Messrs.  Walker,  of  liotherham,  the  founders,  and  the  masonry 
by  the  contractors,  Messrs  Jollille  and  Banks,  that  when  the  work  was 
finished,  scarcely  any  sinking  was  discernible  iu  the  arches.  During  lbs 
progress  of  the  work, some  experiments  were  made,  in  order  to  ascertain 
the  extent  of  the  expansion  and  contraction  between  the  extreme  range  of 
winter  and  summer  temperature,  and  upon  taking  the  aveiage  of  numerous 
trials  by  different  gauges,  it  was  found  that  the  crown  of  the  arch  rose  in 
the  summer  about  an  inch  to  an  inch  and  a  half.  I'he  work  was  commen- 
ced in  1813,  and  the  bridge  was  opened  in  1819. 

Whilst  upon  the  subject  of  cast  iron  bridges,  we  must  not  omit  the 
Swivel  or  Turning  Bridge.  The  invention,  if  it  may  be  so  termed,  is,  it  is 
believed,  due  to  England,  and  one  was  firot  made  of  iron  about  the  year 
ISIO.  They  are  now  almost  universally  adopted  over  locks,  to  the  extent 
of  60  feet  span,  iu  preference  to  the  old  lifting  bridge.  Since  the  introduc- 
tion of  the  railway  system,  cast  iron  bridges  have  become  very  general, 
and  have  been  particularly  serviceable,  being  formed  of  girders,  where  the 
height  was  too  limited  to  admit  of  the  arch  principle  being  adopied.  Ex- 
perience of  the  value  of  wrought  iron  in  roofs  and  for  otlier  building  pur- 
poses has  induced  If,  Stephenson  to  propose  that  material  for  constructing 
the  bridge  lo  carry  the  Chester  and  Holyhead  Kaihray  across  the  Menai 
Straits.  His  design  consists  of  a  close  wrought  iron  tunnel  or  tube,  14 
feet  wide,  30  feet  deep,  and  1500  feet  long,  supported  in  the  middle  by  a 
&tone  pier  built  upon  a  rock  in  the  middle  of  the  Straits,  with  two  other 
piers  at  the  low-water  mark  on  either  side,  leaving  four  openings,  two  of 
them  4()0  feet,  and  two  of  230  feet  each,  and  100  feet  above  high  water,  so 
a»  to  admit  of  masted  vessels  sailing  under  it.  Cubitt  has  also  proposed 
to  adopt  wrought  iron  on  a  great  scale,  for  construciing  lauding  platforms 
at  Liverpool,  where  the  difficulty  of  building  docks  or  quays,  which  large 
steam  vessels  can  approach  at  all  times  of  tide,  render  works  of  this  kind 
necessary  to  accommodate  the  immense  traffic  frequenting  Liverpool.  The 
landing  platform  designed  by  Cubitt,  and  now  iu  course  of  construction, 
consists  of  a  wooden  frame,  500  feet  long,  by  80  feet  wide,  floated  upon  a 
number  of  wrought  iron  ptintoons,  each  80  feet  long,  10  feet  wide,  and 
C  feet  deep  ;  it  is  connected  with  the  shore  by  two  bridges,  eac!i  formed  of 
two  hollow  wrought  iron  beams,  150  feet  long,  carrying  the  platform  of  the 
bridge;  the  attachment  with  the  shore  and  the  stage  is  so  made  as  to 
pdmu  of  motion,  both  vertically  and  horizontally,  to  accommodate  itself  to 
the  rising,  falling,  ebbing,  and  flowing  of  the  tide,  which  there  rises  about 
30  feet. 

Suspension  Bridges. 
The  invention  of  chain  or  suspension  bridges  is  said  to  have  been  im- 
ported from  China  and  India.  The  first  of  the  kind  in  England  was  that 
across  the  Tees,  at  Middleton,  consisting  of  two  common  chains  stretched 
across  the  river,  and  secured  to  the  adjoining  rocky  banks  ;  the  span  was 
70  feet.  To  Capt.  Sir  Samuel  Brown,  however,  wiio  had  previously 
brouglit  chain  cables  into  use  for  ships,  may  be  attributed  tlie  introduction 
into  England  of  the  improved  system  of  the  bar  link,  whicii  is  now  so 
generally  adopted.  Brown,  in  1818,  first  constructed  a  large  model  of  100 
feet  span,  capable  of  supporting  a  carriage  and  horses,  indeed  adapted  lor 
general  traffic.  He  afterwards  constructed  (1819),  upon  this  principle. 
Union  bridge,  for  general  traffic  across  the  Tweed,  near  Berwick  ;  tbe  span 
was  450  feet  betv\een  the  supporting  towers,  which  were  of  masonry.  He 
eubsequen.ly  built  another,  of  smaller  dimensions,  across  the  Tweed,  at 
Dryburg.  He  also  constructed  that  at  Montrose,  one  oier  the  Hundred 
Feet  river  in  the  Fens,  and  others,  and  applied  the  .same  principle  with 
effect  for  landing-piers  at  Brighton  and  Leith.  This  s>  stem  was  afterw  ards 
carried  out  to  a  far  greater  extent  by  Telferd,  in  ins  great  suspension 
bridge  acioss  the  Menai,  at  Bangor,  in  1818-20,  so  well  described  by  l-"ro- 
vls.  It  consists  of  three  openings,  the  centre  is  580  feet  span,  the  deflec- 
tion of  the  chain  being  42  feet,  and  the  two  side  openings  are  2(i0  feet  span 
each;  the  platform  of  the  roadway  is  100  feet  above  high-water  mark  ; 
the  sustaining  towers  of  masonry  are  50  feet  above  the  roadway,  and  are 
connected  to  the  shore  by  three  stone  arches  ou  one  side,  and  four  on  the 
crther,  52  ft.  G  in.  span  each.  There  are  sixteen  main  chains,  each  1770  feet 
long,  in  sets  of  four  each,  suspendi-d  above  each  other,  on  each  side  of  the 
roadway,  which  is  30  feet  wide  from  out  to  out,  divided  into  tiiree  parts, 
two  for  carriages,  oq  the  outside,  12  feet  wide  each,  and  one  for  foot-pas- 


sengers, in  the  middle,  6  feet  wide.  Each  main  chain  consists  of  five  bars 
or  links,  10  feet  long  each,  by  3J  inclies  and  1^  inch,  connected  together 
by  plates  and  pins,  on  Brown's  sv-ilem,  the  whuie  being  properly  secured 
to  the  solid  rock  ou  each  side,  the  total  suspended  weight  of  the  main 
opening  is  044  tons.  About  the  same  time,  he  constructed  another  upon 
tlje  same  principles,  300  feet  span,  across  the  river  Conway,  at  Conway. 
These  are  fine  works,  and  will  remain  as  lasting  monuments  to  his  fame. 
The  recent  structures  of  Hammersmith,  across  the  Thames,  and  Shoichani 
across  tbe  Adour,  by  Tierney  Clark,  wlio  is  now  erecting  anotlier  upon  a 
grander  scale,  7oO  feet  span,  across  the  Danube;  and,  lastlv,  that  of 
Brunei  across  the  Thames,  at  Hungerford  Market  (1845),  show'  the  pro- 
gress made  in  this  class  of  structures,  which  are  well  adapted  for  crossing 
large  and  deep  rivers  w  here  economy  is  an  object ;  great  care,  howeier,  is 
necessary  in  proportioning  the  strength  of  the  chains,  and  their  curve  ;  the 
selection  and  manufacturing  of  the  iron  for  them,  and  also  in  the  connexion 
and  bracing  of  the  roadway  platform,  in  order  to  insure  the  greatest 
strength  and  solidity  of  construction  ;  of  this,  the  improvements  to  the 
Monlrose  Bridge,  by  Kendel,  is  a  good  example,  and  the  system  should  be 
generally  followed,  as  several  disastrous  failures  have  occurred  from  ne- 
glect of  these  important  particulars. 

Amongst  varialions  of  the  system,  that  of  Dredge  may  be  mentioned. 

The  wire  suspension  system,  although  in  extensive  use  on  the  Continent, 
the  largest  example  of  which  is  at  Fribourg,  in  Swiizcrlaud,  where  a 
bridge  has  been  constructed  of  800  feet  span,  for  carriages  as  well  as  foot 
passengers,  has  been  rarely  used  in  this  couulry.  Although  economical  ia 
the  first  cost,  it  requires  conntant  attention,  and  it  scarcely  possesses  suffi- 
cient durability  for  permanent  structures. 

Wooden  Bridges. 
In  wooden  bridges,  little  was  formerly  done  in  Britain  beyond  the  com- 
mon pile  bridge.  These  were  formed  by  rows  of  piles  for  piers,  driven  at 
short  distances  from  each  other,  and  connected  together  by  straight  girders 
planked  across  to  form  the  roadway,  with  a  wooden  railing  on  each  side. 
Of  this  kind  of  construction,  the  bridges  of  Londonderry,  across  the  Foyle, 
Waterford,  across  the  Suir,  Battersea,  Fulhani,  and  others,  across  the 
Thames,  are  examples.  In  some  cases,  this  system  was  extended,  by 
adopting  larger  openings,  having  diagonal  struts,  or  butting  pieces,  be- 
tween the  underside  of  the  girders  and  tlie  piles  forming  the  piers,  iu  order 
to  reduce  the  bearing  of  the  girders,  and  thus  give  them  greater  stability. 
The  straight  trussed  frame  or  girder,  so  much  used  in  America,  was  em- 
ployed by  Reiinie,  to  a  considerable  extent,  as  service  bridges,  during  the 
construction  of  tlie  Waterloo  and  Southwark  bridges,  in  1800-19,  and  at 
New  Loudon  Bridge,  in  182.)  31,  with  openings  of  above  100  feet,  capable 
of  supporting  the  heaviest  weights.  The  late  Colonel  By,  of  the  Kojal 
Engineers,  gave  an  account  of  a  bridge  of  this  description,  said  to  have 
been  built  acioss  the  Terrebonne,  a  large  river  near  Montreal,  iu  Canada, 
COO  feet  span  between  the  piers.  It  is  said  that  this  was  carried  into 
efiect,  and  actually  stood  for  a  short  time  ;  but,  in  consequence  of  its  hav- 
ing been  badly  constructed,  it  required  heavy  repairs,  and  whilst  these 
were  being  eliected,  the  \^hole  structure  came  down,  and  was  carried  away 
by  the  floods.  The  trnsed  system  has  been  applied  with  considerable 
success  iu  some  well-constructed  bridges  across  the  Tyne,  for  the  New- 
castle and  Carlisle  Railway,  by  Blackmore,  and  in  several  other  places. 
Tbe  system  of  Wiebikiug,  of  combining  small  curved  pieces  of  timber 
connected  together  in  the  form  of  an  arch,  adapted  for  large  spans,  was 
first  introduced,  I  believe,  on  the  Ancholme,  in  1826,  when  a  bridge  of  100 
feet  span  was  constructed  with  complete  success.  This  has  been  used  by 
Green,  in  the  viaducts  fur  the  Newcastle  and  North  Shields  liaihvay  ;  and 
has  been  followed  by  others  also.  Price,  long  ago,  proposed  a  similar 
system  ;  but  the  scarcity  and  deaniess  of  timber,  and  the  prevalent  use  of 
iron,  probably  prevented  its  application  before.  The  lattice  bridge,  of 
American  origin,  has  latterly  been  introduced  on  the  Birmingham  and 
Gloucester  liailnay,  by  Moorsoni,  and  on  the  Dublin  and  Drogheda  Rail- 
way by  McNeil,  and  as  they  are  economical  and  simple  in  their  construc- 
tion, Ihey  are  applicable  iu  some  cases  with  advantage. 

In  tbe  designing  and  constructing  of  bridges  of  stone,  wood,  cast  and 
wrought  iron,  an  accurate  knowledge  of  the  strength  of  malerials  is  pecu- 
liarly important,  nay  absolutely  indispensable  ;  and  the  profession  is  much 
indebted  to  George  Keunie,  who  commenced  a  series  of  investigations  on 
this  subject  in  1817,  which  were  communicated  to  tiie  Koyal  Society,  and 
published  in  their  Transaclions  in  1818.  These  experiments  were  among 
the  first  to  determine  with  precision  the  absoluie  and  relati\e  strengths  of 
materials,  under  the  effects  of  tension  and  compression.  He  subsequently 
made  above  six  hundred  experiments  in  1827,  ou  the  friction  of  plane  and 
round  surfaces,  with  and  witliout  unguents,  under  the  dilfereut  circum- 
stances of  time,  surface,  and  pressure,  which  were  published  in  the  Phi- 
losophical Transactions,  iu  1828.  Iu  18X0  he  also  made  experiments  on 
the  friction  and  resistance  of  fluids,  which  were  published  in  1831.  Mo- 
rin's  experiments  did  not  appear  until  1834 — Tredgold,  Barlow,  Fairbairn, 
Hodgkiuson,  U  ood,  and  others,  have  since  carried  thesa  experiments  lo  a 
grea'er  extent. 

Co7icrt(t',  a  mixture  of  gravel,  sand,  lime,  and  other  cements,  in  certain 
propurtions,  was  well  known  to  the  ancients,  and  iu  conjunction  with  the 
invaluable  natural  cement,  Pozzolana,  was  aiipiicd  with  the  greatest  suc- 
cess in  the  then  numerous  moles  and  other  submarine  works,  and  its  use 
has  been  still  continued  in  Ita'y  lo  the  present  day.  Wren  is  said  to  haie 
used  it  for  a  portion  of  the  fouudaliuu  ot  St.  Paul's,  where  it  was  defec- 
tive.    Semple  also  alludes  lo  it  in  17io.     Its  use  appears  to  ha\e    been 
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disrontinaed  for  a  time,  but  recently  to  have  been  resumed.  Rennie  pro- 
posed it  for  the  foundation  of  the  Penitentiary  in  1811  ;  Smirke  and  others 
followed  in  the  same  track,  and  now  the  employment  of  concrete  for  the 
foundations  of  buildings  has  become  nearly  universal,  wherever  it  is  ne- 
cessary. 

lirick  has  been  much  used  for  bridges  over  canals  and  drains  by  Rennie, 
and  in  railway  bridges  by  Stephenson,  Cnbilt,  Locke,  Uastrick,  and 
others;  and,  latterly,  it  has  been  carried  to  a  far  greater  extent  by  Brunei 
in  his  bridge  across  the  Thames  at  Maidenhead,  for  the  Gre.it  Western 
Railway.  It  consists  of  two  semi-elliptical  arches,  each  130  feet  span, 
and  rising  24  feet ;  they  are  built  wholly  of  brick,  in  Roman  cement. 

Ruman  Cement,  discovered  by  Parker,  in  17U0,  is  chiefly  made  from  a 
stone  found  on  the  shores  of  the  Isle  of  Sheppy,  near  Sheerness  ;  it  is 
burnt  in  a  kiln,  and  when  ground  into  line  powder,  possesses  the  peculiar 
property  of  setting  hard  immediately,  although  exposed  to  water,  which 
renders  it  very  valuable  in  hydraulic  works.  It  had  been  little  used  in 
public  works  until  it  was  adopted  by  Uenuie  and  others.  It  was  exten- 
siTely  employed  in  the  naval  works  at  Sheerness  and  elsewhere,  and  is  now 
uoi\ersally  employed  in  buildings  w  liere  immediate  induration  or  setting  is 
required,  in  order  to  prevent  the  action  of  water,  or  where  any  settlement 
from  insistent  weight  would  be  injurious.  Latterly  Roman  cement  has 
been  found  at  Harwich  and  other  places.  Aberthaw,  Lyme,  Barrow  and 
other  limestones  also  possess  valuable  properties  for  waterworks.  The 
success  of  buildings  depends  materially  upon  the  cement  or  mortar  em- 
ployed :  and  much  has  been  done  by  Sraeaton,  Rennie,  and  Telford,  in  the 
selection  of  the  best  lime,  sand,  and  other  materials,  iu  combining  them  in 
proper  proportions  for  the  respective  parts  of  the  works  where  they  were 
employed,  and  in  the  application  of  machinery  for  the  more  thoroughly 
mixing  up  and  incorporating  the  materials  together.  Great  credit  is  also 
due  to  Higgins,  Pasley,  Donaldson,  Smith  and  Godwin  for  their  valuable 
experiments  and  treatises  upon  this  important  subject." 

Additional  strength  has  been  given  to  brick  structures,  by  the  introduc- 
tion of  bands  of  thin  hoop  iron  between  the  courses ;  this  improvement  was 
lirst  generally  introduced  by  Sir  M.  I.  Bruuel. 

Tunnels. 
Subterranean  tunnels  have  been  much  used  in  inland  navigation,  particu- 
larly in  the  Duke  of  Bridgewater's  Canal,  some  miles  of  which,  at  Wors- 
ley,  are  made  underground;  in  the  Harecastle  Tunnel,  by  Brindley,  on 
the  Trent  and  Mersey  Canal,  in  1770,  which  was  rendered  more  convenieut 
by  Telford,  iu  IS'iO,  by  adding  anotlier  parallel  to  it,  of  larger  dimensions  ; 
in  the  Hudderslield  Canal,  where  there  is  a  tunnel  5280  yards  long;  in 
the  Braunston  Tunnel,  on  the  Grand  Junction  Canal,  and  many  others  : 
allof  these,  however,  have  been  surpassed  by  tlie  Tunnel  under  the  Thames, 
at  Rotherhithe,  by  Sir  Isambard  Brunei,  which,  for  magnitude,  bolduess 
in  the  design,  and  ingenuity  iu  the  means  of  construction,  as  well  as  the 
extraordinary  difficulties  by  which  the  work  was  attended,  will  long  re- 
jimin  a  lastijig  monuiueut  of  the  talents  and  perseverance  of  that  celebrated 
engineer.  This  extraordinary  work  was  commenced  in  1825  ;  it  consists 
of  two  arched  openings  1200  feet  in  length,  14  feet  span  each,  10  feet  l 
inches  high,  separated  from  each  other  by  a  pier  1  feet  thick,  having  sixty- 
four  lateral  arches  of  4  feet  span,  to  communicate  between  the  main  open- 
ings, the  whole  being  surrounded  with  massive  walls.  The  external  di- 
mensions of  the  walls,  iucludmg  the  openings,  are  38  feet  wide,  and  22 
feet  high.  It  is  approached  at  each  end  by  a  perpendicular  shaft,  50  feet 
diameter,  and  80  feet  deep;  but  the  tunnel  was  intended  hereafter  to  be 
carried  out  to  the  surface  f  the  adjoining  streets,  at  such  a  moderate  in- 
cliuation  that  carriages  could  easily  pass  through  it  from  both  sides  of  the 
river.  The  crown  of  the  tunnel  is  about  10  feet  below  the  bed  of  the 
river.  In  order  to  carry  into  efl'ect  this  very  difficult  work,  unusual  means 
and  precautions  were  necessary.  The  ordinary  wooden  centre  framing 
scarcely  presented  sufficient  strength  and  connexion  for  that  purpose, 
lirnnel  accordingly  invented  a  cast  irou  frame  (which  he  termed  a  shield) 
sufficiently  large  to  embrace  the  whole  width  and  height  of  the  intended 
structure,  and  divided  into  thirty-six  compartments,  each  sufficiently  large 
for  a  man  to  work  in,  yet  capable  of  being  closed  to  prevent  the  access  of 
water  when  required  ;  the  whole  was  impelled  forward  by  powerful 
screws,  bearing  upon  the  work  behind,  as  it  was  hnished.  Tliis  ingenious 
contrivance  was  perfectly  successful ;  and  although  the  works  were  twice 
stopped  by  the  irruption  of  the  Thames,  nevertheless  the  apertures  were 
stopped  by  bags  of  clay  and  other  materials,  and  the  structure  was  con- 
tinued with  extraordinary  perseverance  uutil  Uually  completed  and  opened 
to  the  public  in  1843.  The  whole  was  constructed  with  bricks  set  in 
Roman  cement,  and  cased  inside  with  the  same  material ;  and  it  gives 
e^ery  prospect  of  permanence  and  solidity. 

A  tunnel  under  the  Thames  had  been  previously  proposed  at  Rotherhithe 
by  Trevelhick,  and  had  advanced  to  some  distance  under  the  river,  ^^llen 
it  was  abaudoned  ;  also  one  by  Dodd  at  Gravesend,  which  was  scarcely 
commenced.  A  tunnel  was  also  carried  to  a  considerable  extent  under  the 
Severn,  at  Newnham,  but  failed  for  want  of  funds. 

Tunnels  form  part  of  the  works  of  almost  every  considerable  railway, 
and  the  art  of  coustriicling  them  with  accuracy  and  expedition  is  now- 
brought  to  great  perfection.     Amongst  the  most  remarkable  tunnels  exe- 

*  From  tlie  valuable  researthes  of  ttitse  authors  it  aiipears,  tliat  the  hydraulic  cemeuts 
contain  considerable  jiortioiis  ot  silica  autl  alumina,  and  in  eunic  cases  metaiic  oxides  ; 
and,  where  natural  liydraulic  cements  canuot  be  obtained,  they  may  he  l)roLluc«tl  urU- 
ficialli,  by  tile  combluatiou  «t'  tliejc  Insreicnlt  Iu  their  proper  proiiortioua. 


cnted  upon  railways,  may  be  mentioned  that  at  Kilsby,  2398  yards  long, 
on  the  Birmingham  and  London  line,  by  Stephenson;  that  at  Box  Hill, 
3195  yards  long,  on  the  Great  Western  Raihvay,  by  Brunei  ;  and  that  on 
the  Sheffield  and  Manchester  line,  5280  yards  long,  by  Locke.  Seversil 
others  of  great  length  are  now  in  progress. 

Harbolt.s. 

In  the  construction  of  harbours,  Smeaton,  as  already  observed,  had 
pointed  out  the  proper  course,  in  his  reports  ou  Lynn,  Wells,  Aberdeen, 
Dundee,  Dunbar,  Port  Patrick,  Sandwich,  Scarborough,  Sunderland, 
Workington,  Rye,  Dover,  and  others.  Ramsgate  harbour  was  originally 
designed  by  Labelye  in  1744;  it  had  been  partly  executed  by  others,  and 
continued  with  little  success  through  a  tedious  succession  of  years,  with 
various  changes  of  plan,  until  17  74,  when  it  was  placed  under  .Smeaton's 
direction  ;  he  soon  saw  the  evil  arising  from  the  constant  accumulation  of 
mud  which  threatened  to  fill  it  up,  in  consequence  of  there  being  no  back- 
water or  scouring  power  to  remove  it.  He  therefore  divided  the  harbour 
into  two  parts  by  a  cross  wall ;  the  part  next  the  shore  formed  a  basin  of 
eleven  acres,  in  which  the  water  could  be  retained  f.y  means  of  a  lock, 
and  discharged  through  powerful  sluices  in  the  cross  wall  into  the  oul£r 
harbour  at  low  water,  and  thus  form  an  etfectual  scouring  power  for  re- 
moving the  mud.  Here  was  the  introduction  of  a  new  principle  for  the 
maintenance  of  harbours,  which  is  so  difficult  on  an  alluvial  coast,  operated 
upon  by  the  tides  and  currents  ;  and  although  previously  in  use  on  the 
Continent,  it  is  believed  to  be  the  first  example  of  the  kind  in  Great  Bri- 
tain. Smeaton  afterwards  continued  the  works,  and  introduced  an  im- 
proved system  of  masonry  ;  in  1788,  he  founded  the  outer  and  inner  walla 
of  the  outer  piers,  below  low  water,  by  means  of  caissons  or  boxes  of 
wood,  and  so  far  unproved  the  diving-bell  as  to  render  it  useful  in  carrying 
on  the  operations,  although  he  did  not  build  with  it ,  and  about  the  same 
time  he  used  it  for  examining  the  foundations  of  the  piers  of  Hexham 
bridge,  one  of  which  had  partially  sunk.  The  late  Mr.  Rennie,  who  after 
Smeaton's  decease  took  charge  of  the  works  at  Ramsgate,  prohting  by 
what  had  been  done,  carried  out  the  system  to  a  greater  extent,  by  enlarg- 
ing the  sluices  and  making  them  of  cast  iron,  the  old  ones  being  of  wood 
and  frequently  out  of  repair  ;  a  greater  quantity  of  water  could  then  be 
discharged  in  the  same  time,  when  required,  and  thus  act  with  greater 
ellect ;  or  the  discharge  could  be  prolonged,  according  to  circumstances. 
The  masonry  also,  which,  although  good  for  the  early  period  at  which  It 
was  constructed,  had  become  dilapidated,  was  rebuilt,  where  requisite.  In 
a  much  more  substantial  manner.  The  steam-dredging  machine  was  also 
applied  to  remove  that  portion  of  the  mud  which  could  not  be  effected  by 
the  sluices.  The  diving-bell  was  afterwards  perfected  by  Rennie,  so  as  to 
be  perfectly  manageable,  and  being  suspended  from  a  frame  worked  by 
proper  machinery,  it  could  be  raised  and  lowered,  or  moved  laterally,  in 
any  direction,  with  facility  and  promptitude,  either  according  to  the  direc- 
tions of  the  diver  within  the  bell,  communicated  by  meaus  of  signals,  made 
by  striking  the  sides  of  the  bell  with  a  hammer,  or  given  by  the  superin- 
tendent above.  All  the  operations  for  preparing  a  foundation,  and  aftei^ 
wards  laying  the  prepared  blocks  of  masonry  upon  it,  could  thus  be  per- 
formed with  as  much  certainty  below  as  above  the  water.  Rennie  first 
used  his  improved  apparatus  in  1813  for  rebuiiding  the  advanced  East 
Pier  Head  at  Ramsgate  Harbour,  which  was  founded  17  feet  below  low 
water  of  spring  tides  with  complete  success.  The  value  of  this  invention 
for  submarine  operations  was  now  completely  established,  and  he  after- 
wards employed  it  with  advantage  in  founding  the  pier  heads  and  outer 
walls  of  Holyhead,  Howth,  and  Sheerness  Harbours,  and  other  works 
under  his  direction,  and  it  is  now  generally  adopted  iu  all  similar  circum- 
stances. The  diving-helmets  and  dresses,  improved  by  Deane,  Belhell, 
Edwards,  Seibe,  and  others,  have  also  materially  contributed  to  the  suc- 
cess of  submarine  operations. 

After  Smeaton,  numerous  artificial  harbours  were  designed  and  con- 
structed, and  natural  ones  improved  ;  amongst  the  former  may  be  men- 
tioned Holyhead,  Howth,  and  Kiugsto«u  ;  at  the  latter  there  is  a  depth 
of  20  feet  at  low  water  of  spring  tides,  and  an  enclosed  area  of  250  acii« 
at  low  water  ;  which  is  the  largest  harbour  attempted  in  this  country  by 
Renuie.  Here  and  at  Howth  he  substituted  the  flat  slope  for  the  upright 
wall  to  resist  the  waves,*  and  introduced  the  plan  of  throwing  down  louw 
blocks  of  rubble,  or  unhewn  stone,  for  forming  the  main  body  of  the  pier«, 
allowing  the  slope  or  angle  of  repose,  at  which  the  materials  would  lie,  to 
be  formed  by  the  sea.  In  his  system  of  making  low-water  harbours, 
which,  up  to  that  period,  were  almost  unkuotvu  la  Great  Britain,  ha 
adopted  the  plan  of  euclosiug  the  area  by  piers  composed  of  several 
straight  arms  or  lengths,  iutersecting  each  other  according  to  particular 
angles,  instead  of  making  them  curved,  which,  in  his  opinion,  only  served 
to  increase  the  action  of  the  waves.  In  asylum  harbours,  when  prao- 
ticable,  as  at  Kingstown,  he  preferred  making  the  entrance  open  to  the 
dangerous  wind,  thus  rendering  them  more  accessible  for  vessels  iu  dis- 
tress; but  in  order  to  prevent  the  prejudicial  eil'ects  of  any  waves  which 
might  roll  into  the  harbours,  he  adopted  the  returning  and  inclined  form  of 
entrance,  by  which  means  increased  facility  of  entrance  and  departure 
was  also  given.     He  also  designed  his  harbours  with  a  view  to  preserving 

the      '  ■     '  ■        '     '    ■  '        '"    '  ■' 

es 


e  original  depth,  as  far  as  practicable,  which  is  a  principle  of  the  great- 
t  importance,  and  ought  not  to  be  lost  sight  ol'.      The  artificial  harbours 


*  Tliis  system  was  latterly  always  adopted  by  Rennie  and  Telford  In  preferenee  to  the 
upright  wall,  as  beuig  better  ada|)ted  to  resist  waves,  and  It  lias  been  iuifunably  buccesa- 
(iii,  wiiercver  it  liiu  beea  j;rui)erly  cjirrieU  into  etf^t. 
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of  Ardrossan,  the  Troon,  Peterhead,  by  Telford,   Scarborough,  by  Chap- 
man, Hartepool,  and  others,  are  worthy  of  remark. 

In  the  improvement  of  natural  harbours,  may  be  mentioned  Sunderland, 
Berwick,  Aberdeen,  Dublin,  Newry,  Drogheda,  Leith,  Belfast,  and  others. 
The  principle  generally  adopted  has  been  to  confine  and  direct  the  tidal  and 
fresh  waters,  by  piers,  in  proper  and  sufHcient  channels,  whence  they  are 
discharged  into  the  ocean,  so  as  to  enable  them  to  act  with  greater  effect  in 
counteracting  the  baneful  effects  of  the  antagonist  operations  of  the  winds, 
waves,  and  sand,  brought  in  from  the  sea;  also  to  increase,  as  far  as  practi- 
cable, the  receptacle  for  tidal  and  fresJi  waters,  and  to  dispose  of  them  in 
Buch  a  manner  that  they  shall  act  with  effect  in  maintaining  and  preserving 
the  channels.  These  operations,  as  in  the  case  of  the  Clyde,  are  materially 
assisted  by  the  employment  of  that  invaluable  auxiliary,  the  steam-dredging 
machine,  which  ought  to  be  attached  to  every  harbour.  I  must  not  omit  to 
mention  the  breakwater  in  Plymouth  Sound,  by  Rennie  and  Whidbey,  which 
is  the  first  and  largest  example  of  a  detached  mole  or  breakwater  in  this 
country.  It  is  a  mile  long,  constructed  in  a  depth  varying  from  5  to  8 
fathoms  at  low  water,  formed  of  loose  blocks  of  rubble,  of  all  sizes,  up  to  10 
or  12  tons  weight  each,  thrown  into  the  sea  to  form  their  own  base  and 
slope,  according  to  the  action  of  the  waves.  The  surface  from  low  water 
mark  to  its  full  height,  which  is  2  feet  above  high  water,  has  been  paved 
with  massnry,  and  at  the  base  of  the  sea  slope,  at  the  level  of  low-water, 
there  is  a  berm  or  benching  to  protect  it.  At  the  western  extremity  alight- 
house  has  been  built,  to  point  out  the  western  or  principal  entrance  to  the 
Sound,  and  a  beacon  on  the  eastern  extremity  points  out  the  east  entrance. 
The  whole  of  the  work,  except  a  portion  of  the  masonry,  which  is  granite, 
has  been  built  of  limestone,  brought  from  the  adjoining  shores.  The  inten- 
tion of  the  work  was  to  protect  the  Sound  against  the  heavy  swell,  which 
formerly  used  to  roll  in  with  considerable  violence  during  strong  westerly  and 
south-westerly  gales ;  this  object  has  been  completely  obtained,  and  the 
roadstead  has  been  rendered  perfectly  secure.  The  work  has  been  eminently 
successful  in  every  respect,  for  besides  obtaining  the  desired  protection,  the 
original  depth  of  water  has  been  preserved,  the  facility  of  ingress  and  egress 
has  not  been  diminished,  but  rather  increased,  and  the  cost  has  corresponded 
as  nearly  as  possible  with  the  original  estimate. 

Another  class  of  harbours,  called  Floating  or  Wet  Docks,  for  receiving 
merchant  vessels  out  of  the  tide  or  seaway,  was  first  introduced  at  Liver- 
pool about  the  year  1710,  and  wet  docks  have  been  since  constructed  in 
almost  all  the  principal  ports  of  the  kingdom — viz.,  London,  liristol,  Hidl, 
Leith,  Sunderland,  as  well  as  for  the  Royal  Navy  at  Portsmouth,  Plymouth, 
Sheeruess,  Chatham,  and  Woolwich.  The  East  and  West  India  Docks,  by 
Jessop,  Rennie,  and  Ralph  Walker;  the  London,  Leith,  and  Dublin,  by  Ren- 
nie; St.  Catherine's,  London,  by  Telford  ;  the  New  Docks  at  Liverpool,  by 
Hartley;  at  Hull,  by  James  Walker;  at  Cardiff,  by  Cubitt  ;  at  Newport,  by 
Green  ;  at  Southampton,  by  Giles ;  and  the  great  works  now  in  progress  at 
Birkenhead,  on  the  Mersey,  opposite  Liverpool,  and  at  Great  Grimsby,  by 
Rendel,  are  magnificent  examples  of  private  enterprise  for  facilitating  the 
commerce  of  the  empire.  The  design  of  Rennie  for  a  grand  naval  arsenal  on 
the  Thames,  at  Northfleet,  immediately  above  Gravesend,  intended  as  a  sub- 
stitute for  the  imperfect  naval  establishments  at  Deptford,  Woolwich,  Sheer- 
ness,  and  Chatham,  is  worthy  of  remark.  This  magnificent  design  consisted 
of  six  capacious  basins,  with  a  total  surface  of  GOO  acres  within  the  walls, 
the  largest  being  4U00  feet  long,  and  1000  feet  wide,  and  covering  87  acres; 
the  whole  to  communicate  with  each  other,  and  be  provided  with  capacious 
quays,  dry  docks,  building-slips,  and  storehouses ;  steam  machinery  for  ma- 
nufacturing cordage,  blocks,  anchors,  flour,  and  bread,  sawing  and  converting 
timber,  pumping,  and  working  cranes;  in  fact,  for  almost  every  operation 
connected  with  the  naval  service,  and  so  systematically  arranged  and  disposed, 
that  the  required  operations  should  succeed  each  other  with  the  greatest 
dispatch  and  economy,  whether  of  time,  labour,  or  cost.  The  estimate  was 
£11,OOU,000,  which  was  perhaps  more  than  would  have  been  required  :  any 
portion  could  have  been  executed  as  it  was  wanted,  without  interfering  with 
the  general  plan.  It  is  to  be  regretted  that  this  plan  was  not  carried  into 
effect,  for  it  would  have  repaid  the  cost  in  the  increased  economy  of  fitting 
out  fleets,  and  since  that  period  about  £5,000,000  have  been  expended  on 
tlie  old  establishments  in  the  Thames  and  Medway,  with  a  small  degree  of 
benefit,  compared  with  what  would  have  been  obtained  from  Northfleet. 
His  design  also  for  the  improvement  and  enlargement  of  Chatham  Dockyard 
is  worthy  of  remark.  It  consisted  of  a  new  channel  to  he  made  for  the 
Medway  below  Rochester  Bridge,  and  converting  the  bend  of  the  river,  in 
front  of  the  Dockyard,  into  a  magnificent  floating  dock  of  aliove  100  acres, 
and  from  thence  making  a  canal,  1^  mile  long,  300  feet  wide,  and  30  feet 
deep,  to  the  deep  water  in  the  Medway  at  Gillingham,  by  which  means  ves- 
sels of  war  of  the  largest  class  could  come  to  the  Dockyard  with  the  whole 
of  their  armament,  which  they  cannot  do  now  ;  the  course  to  sea  would  have 
been  shortened,  and  the  shallow  water  of  the  Medway  avoided  :  thus  Chat- 
ham Dockyard  would  have  been  rendered  the  most  convenient  and  extensive 
in  Europe,  and  its  proximitj  to  London  by  a  railway  would  have  rendered 
the  yards  at  Deptford  and  Woolwich  unnecessary.  The  estimate  for  this 
work  was  only  £700,000,  whereas  since  that  time  fully  as  much,  if  not  more, 
has  been  spent  upon  Woolwich,  with  a  very  inferior  result ;  indeed,  it  is  not 
even  too  late  to  undertake  this  plan  for  Chatham  now,  and  would  well  repay 
the  expenditure.  In  designing  and  carrying  into  eft'eet  this  important  class 
of  public  works,  so  as  to  render  them  successful,  a  thorough  knowledge  of 
the  nature  and  operation  of  tides,  winds,  currents,  soundings,  and  all  the  dc- 
par.tments  of  hydrography,  physical  geography,  and  geology  is  necessary,  and 


in  these  sciences  much  is  due  to  the  exertions  of  Beaufort,  Bullock,  Wash- 
ington, Denham,  Buckland  De  la  Beche,  Lyell,  Greenough,  Sedgwick,  Mur- 
cbison,  Phillips,  and  others. 

Revetments,  oa  Ketainino  Walls. 

These,  until  near  the  latter  end  of  the  last  century,  had  been  usually  built 
with  horizontal  foundations  and  courses,  the  interior  side  being  almost  verti- 
cal, and  the  exterior  with  a  flat  face  and  very  little  batter,  or  in  many  cases 
vertical.  The  curved  face  retaining  wall  was  latterly  introduced,  with  the 
foundation  and  courses  inclining  from  the  horizontal,  so  as  to  conform  with 
the  radius  of  curvature  ;  this  form  of  wall  is  preferable,  in  many  cases,  to 
the  old,  as  combining  greater  strength  with  a  less  section,  and  being  more 
convenient  in  other  respects,  and  was  commonly  used  by  Rennie  in  his  various 
works,  when  applicable. 

To  whom  the  introduction  of  this  improved  form  of  wall  is  due  it  is  diffi- 
cult to  ascertain  with  accuracy;  but  Rennie,  Ralph  Walker,  and  Jessop  were 
amongst  the  first  who  brought  it  into  use.  A  further  improvement  was 
made  in  the  retaining  walls  used  at  Sheerness  in  1815  by  Rennie,  where  the 
foundation  being  composed  of  soft  alluvial  mud  and  quicksand,  to  a  great 
depth,  more  than  usual  precautions  were  necessary  to  render  the  walls  sub- 
stantial and  secure.  The  object  was  eftected  by  enlarging  the  base,  and 
making  the  interior  hollow,  like  a  caisson,  with  the  bottom  in  the  form  of 
an  inverted  dome;  the  outer  or  river  face  being  concave,  and  the  foundation, 
for  a  certain  width,  laid  inclining  at  right  angles  to  a  tangent  from  the  curved 
face  of  the  front  of  the  wall ;  the  remainder  of  the  foundation  was  horizontal, 
and  the  back  or  land  side  of  the  wall  was  vertical.  Thus  there  was  both  a 
front  and  back  wall  connected  together  by  cross  walls,  forming  one  mass ; 
the  inverted  arches  or  domes  under  the  hollow  spaces  being  filled  with  chalk 
and  gravel  concrete,  and  the  whole  resting  upon  a  well-connected  platform 
of  piles  and  cross-beams  and  planking.  By  thus  distributing  the  same  quan- 
tity of  materials  over  a  greater  surface,  the  vertical  weight  per  square  foot 
was  reduced,  and  the  desired  stability  was  obtained  upon  this  very  difficult 
and  treacherous  foundation.  Rennie  had  previously  tried,  with  success,  a 
wall  of  a  similar  principle,  and  under  similar  circumstances  at  Grimsby. 
General  Bentham  also  tried  a  similar  principle,  about  the  same  time,  which 
was  not  so  successful,  in  consequence  of  an  unsuitable  form  and  construc- 
tion. 

The  Coffer-dams  which  Rennie  employed  for  constructing  the  walls  at 
Sheerness  are  worthy  of  remark,  as  being  the  most  extensive  and  difficult 
that  had  been  constructed  up  to  that  perioil.  The  bottom  being  solt  mud  to 
a  considerable  depth,  piles  of  CO  feet  to  80  feet  in  length,  were  necessary, 
and  when  driven  and  braced  in  their  places  as  far  as  practicable,  chain  bars 
ami  raking-sliores  from  the  land  were  requisite,  in  order  to  counteract  the 
alternate  pressure  inwards  and  falling  outwards,  occasioned  by  the  badness 
of  the  foundation  and  the  heavy  shocks  of  the  waves  to  which  they  were  ex- 
jjosed.  In  order  to  break  the  effects  of  the  sea  during  storms,  he  employed 
a  series  of  old  men-of-war  hulks,  to  act  as  float'ug  breakwaters  ;  these  were 
useful  to  a  certain  extent,  so  long  as  they  held  firm  in  their  places ;  hut  at 
times,  during  heavy  gales,  they  dragged  their  moorings,  and  driving  against 
the  dams,  occasioned  considerable  damage;  upon  the  whole,  however,  they 
were  useful.*  In  order  to  give  greater  security  to  the  dams,  and  to  prevent 
leakage,  a  considerable  quantity  of  grooved  and  tongued  sheathing-piles 
were  necessary  for  the  works ;  and  to  eft'eet  this,  he  invented  a  machine 
worked  by  a  steam  engine,  w  Inch  answered  the  purpose  effectually,  at  a  cost 
of  one-sixth  of  the  price  of  manual  lal)our,  and  as  it  was  unsafe  to  withdraw 
any  of  the  coffer-dam  piles,  he  made  another  for  cutting  them  off  at  the 
ground  level,  below  low  water,  which  was  also  found  very  useful. 

The  dams  for  founding  the  sea-locks  of  the  Caledonian  Canal  at  Fort 
William  and  near  Inverness,  by  Telford,  are  worthy  of  remark.  In  the  former 
case,  great  difticulties  arose,  in  consequence  of  the  foundation  being  rock,  at 
some  depth  below  low  water  ;  this  was  overcome  by  ingeniously  securing  the 
piles  to  the  rock  ;  and  in  the  latter  case,  where  the  bottom  was  soft  uuid,  the 
dirticulty  was  obviated  by  liringing  cargoes  or  masses  of  earth  and  clay  from 
a  considerable  distance,  and  afterwards  driving  the  piles  through  the  made 
ground.  The  great  dam,  1000  feet  in  length,  for  building  the  foundations 
of  the  river-wall  and  New  Houses  of  Parliament,  by  James  Walker,  is  another 
good  example.  The  late  Peter  Kwart  was  among  the  first  who  introduced 
cast  and  wrought  iron  for  dams,  for  piling  in  general,  and  for  wharfs ;  it  has 
been  since  employed  by  Walker,  Sibley,  Stevenson,  and  others,  in  many 
situations,  with  great  success.  At  the  Albion  Mills,  already  mentioned  as 
the  first  steam-mill  constructed  in  1/85,  by  Watt  and  Rennie,  on  the  hanks 
of  the  Thames,  close  to  Blackfriars  Bridge,  the  foundation  being  soft  mud 
and  moving  sand,  inverted  arches  were  formed  upon  the  ground,  between  the 
foundation  courses  of  the  walls,  so  that  the  whole  area  of  the  building  ob- 
tained support  by  the  same  weight  resting  upon  an  increased  base. 

*  Fluating  breakwaters  nf  timber  tiave  latterly  been  tried,  OS  a  sabstitute  for  more  solid 
coDstructions,  but  ttiey  tiave  not  liitlierto  suLteeded. 

(To  be  cmUinued.J 
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REGISTER    OF   NEW    PATENTS. 

ELFXTRIC  TELEGRAPHS. 

John  Nott,  of  the  city  of  Cork,  genlleraan,  for  "cerlnin  Imprnremenls 
in  the  means  of  Cdinmuiucatins:  intdligence  from  one  ]>Uice  to  nnother." — 
Granted  January  2"  ;  Knrolled  July  '20,  lBir,.—( Keported  in  Newton's 
London  Journal.)      Willi  Eni;Tavings,  Plate  VI. 

These  improvements  in  the  means  of  communicating  intelligence  from 
one  place  to  another  consist  in  certain  novel  arrangements  of  apparatus,  by 
■whicli  audible  and  visible  signals  can  be  given  through  the  agency  of  elec- 
tro-maKnetism. 

In  Plate  VI,  fig.  1  represents  the  external  appearance  of  the  apparatus, 
as  seen  in  front :  fig.  a  is  a  vertical  section,  taken  transversely  through  the 
apparatus,  nearly  at  its  centre;  fig.  3  represents  the  internal  construction 
and  arrai'geratnt  of  the  working  parts  of  the  apparatus,  as  they  would 
appear  if  the  dial  plate  and  front  part  of  the  case  were  removed  ;  and  fig. 
4  is  a  horizontal  section  of  the  apparatus,  taken  below  the  magnets,  show- 
ing the  mechanism  by  which  the  course  of  the  electric  fluid  may  be  changed 
from  the  electric  telegraph  to  the  signal-bell. 

In  the  front  of  the  box  or  case,  a  circular  dial-plate,  fig.  1,  is  fixed,  on 
which  are  four  series  of  letters,  which  are  pointed  out  by  the  long  arm  of 
tlie  index  ;  and  also  two  concentric  circles  of  numerals,  indicated  by  the 
short  arm  of  the  index.  This  plate  is  graduated  on  its  face  into  ninety-six 
equal  divisions,  formed  in  a  circle  ;  and  to  each,  one  of  the  letters  or  one 
of  the  numerals  reft-rs.  Upon  the  outer  end  of  an  arbor  a,  passing  through 
the  centre  of  the  dial-plate,  a  index  6,  is  affixed,  whicli  is  carried  round 
upon  the  face  of  the  dial-plate  by  successive  actions  of  the  mechanism, 
produced  by  the  elnctric  fluid  ;  each  successive  action  moving  the  index 
over  one  space  of  the  graduated  circle,  so  as  to  enable  the  operator  to  leave 
the  pointoflhe  index  in  a  state  of  rest,  opposite  to  any  letter  or  numeral,  as 
the  case  may  be  ;  and,  by  repetitions  of  the  like  movements  and  rests,  to 
point  to  such  letters  as  will  spell,  or  numbers  that  will  indicate,  the  word 
required  to  be  communicated.  These  actions  of  the  mechanism  are  eflected 
hv  currents  of  electricity,  through  the  agency  of  a  key  or  lever,  rising  or 
falling  at  the  touch  of  ihe  operator,  as  in  a  piano-forte. 

The  electric  fluid  is  derived  from  a  galvanic  baliery  near  the  apparatus, 
as  at  A,  15.  fig.  4,  and  passes,  by  wires  coiled  round  electro-magnets,  from 
one  pole  to  the  other  pole  of  ihe'battery.  Tw  o  electro  magnets,  C,  C,  D,  D, 
are  attached  to  the  vertical  backboard  c,  c,  of  the  apparatus,  as  shown  in 
figs.  2  and  3;  and  in  Ihe  same  plane,  nearly  conceutric  with  these  magnets, 
is  a  ratchet-wheel  (/,  fixed  upon  the  arbor  a  ;  which  latter  passes  through 
the  centre  of  the  dial-plate,  and  carries  the  hand  or  index  b.  Two  lever 
armatures  e.  e,  are  supported  by  fulcrum  axles,  turning  in  the  brackets/,/, 
which  armatures  cross  each  other,  and  their  movements  are  rendered 
simultaneous  by  a  connecting  link  g,  immediately  over  Ihe  axis  of  the 
ratchet-wheel  d.  To  the  extremities  of  the  inner  arms  of  these  lever  arma- 
tures two  pallets  h,  h,  are  connected,  by  joints  ;  which  pallets  are  pressed 
against  the  periphery  of  the  ratchet-wheel  by  delicate  springs,  causing  the 
pallets  to  take  into  ihe  teeth  of  the  ratchet-wheel ;  and,  by  the  rising  and 
falling  of  the  armatures,  these  pallets  move  the  ratchet-wheel  round;— the 
extent  of  action  of  the  pallets  being  limited  by  two  latch-stops  t,  j,  which 
give  rise  to  a  dead-beat  movemeut  of  the  index,  as  it  is  carried  round  the 
dial-plate.  The  outer  extremities  of  the  armatures  bear  upon  slight  springs 
k,  k,  fixed  to  the  back-board  of  the  instrument. 

A  third  electro  magnet  E,  E,  is  aflixed  to  the  back-board,  figs.  2  and  3, 
and  is  intended  to  give  motion  to  the  machinery  of  the  signal  bell,  attached 
to  the  telegraph.  The  armature  of  this  magnet  is  shown  at  /,  (,  and  is  a 
T-formed  lever,  supported  at  the  extremities  of  the  edge  of  its  longitudinal 
bar  by  pivots,  bearing  in  the  brackets  m,  vi,  projecting  from  the  back- 
board. The  arm  of  this  lever  /,  passes  through  an  opening  in  the  back- 
board, and  lies  inclined,  as  shown  in  fig.  2.  When  this  armature  is  at- 
tracted by  the  magnet,  it  will  be  drawn  up  into  a  horizontal  position,  and, 
in  rising,  the  extremity  of  the  arm  will  take  into  the  fork  at  the  eud  of  the 
kver  «,  and  thus  cause  the  hammer  ji",  to  strike  upon  the  bell  or  gong  F. 

The  means  by  which  the  electric  fluid  is  conducted  from  the  battery, 
through  the  wires  of  the  electro-magnets,  to  the  corresponding  apparatus 
at  the  distant  station  will  be  clearly  understood  by  the  following  descrip- 
tion:—Two  wooden  cylinders  G,  H,  aresupported  on  horizontal  axles,  by 
stanilards  fixed  to  the  longitudinal  support  I,  I.  Two  separate  strips  of 
mf  tal,  as  conductors,  are  passed  nearly  round  the  circumference  of  each  of 
these  cylinders,  leaving  unoccupied  a  conducting  portion  on  each  cylinder 
bftneeu  the  ends  of  the  strips.  Upon  the  support  I,  I,  eight  erect  springs 
1.  2,  3  4,  5,  G,  7,  8,  are  fixed  ;  which  springs  severally  jiress  against  the 
peripheries  of  the  cjlinders  G,  and  H.  'Ihe  springs  2  and  3,  are  connected 
by  a  conductincr  strip  of  metal,  fig.  4,  and  tlie  springs  (i  and  7,  are  also 
connected  in  like  manner  ;  the  latter  beiug  perfectly  detached  or  insulated 
from  the  former.  A  wire  9,  connected  with  the  pole  A,  of  the  battery, 
leads  to  the  stud  K,  whcie  it  is  held  fast  by  a  binding  screw  ;  and  to  this 
stud  K  the  ecd  of  anoiher  wire  10,  is  soldered,  which  passes  under,  and 
is  attached  to  the  oiieraiiug  finger-key  J,  and,  bending  down,  terminates 
immediately  over  a  cup  of  mercury  11,  best  seen  in  fig.  2.  The  eud  of  a 
wire  l"  is  soldered  to  the  erect  spring  0,  and  is  brought  round  into  com- 
raunicaVicm  with  the  mercury  in  the  cup  II.  On  the  key  J,  being  de- 
Pressed  by  the  finger  of  the  operator,  the  pendent  end  of  the  wire  10,  will 
he  brought  into  contact  with  the  mercury  in   lbs  cup  11,  wheu  the  eleclric 


fluid  from  the  battery  A,  will  be  instan  ly  conducted  from  the  pole  A  of 
the  batiery,  through  the  wires  U,  10,  12.  to  the  spring  0,  and  from  tlie 
spring  6,  through  its  connection  (fig.  4),  to  the  spring  7,  and  ttienre  over  the 
baud  on  the  cylinder  H,  to  the  spring  S,  and  from  that  spring,  by  a  wire 
13.  to  one  pole  of  the  electro-magnet  C,  as  shown  in  tig.  3.  The  electric 
fluid  will  then  pass  through  the  coils  of  this  magnet  C,  and  thence,  by  a 
wire,  to  one  pole  of  the  magnet  D,  and,  proceeding  through  the  coils  of 
this  magnet  U,  will  then  descend  from  its  other  pole  by  the  wire  14,  to  ths 
stud  L,  fig.  4  ;  to  the  under  part  of  wliich  stud  it  is  soldered.  Anothrr 
wire  15,  is  attached  to  this  stud  L,  by  a  binding  screw,  from  which  it 
proceeds  to  tlm  telegraph  at  the  distant  station,  and  the  current  of  electri- 
city is  by  that  means  conducted  through  the  electro-magnets  of  such  dis- 
tant telegraph,  which  is  precisely  similar  in  construction  to  the  apparatus 
above  described.  The  electric  fluid  having  passed  through  this  course  re- 
turns from  the  distant  telegraph  by  the  wire  10,  to  the  stud  M,  fig.  4  ; 
which  wire  is  secured  thereto  by  a  bimling  screw.  Another  wire  17,  sol- 
dered to  the  under  part  of  this  stud  M,  conducts  the  electric  fluid  to  the 
erect  spring  4,  from  whence  it  proceeds  over  the  band  on  the  cj Under  H 
to  Ihe  erect  spring  3,  and  from  that  spring  by  a  wire  18,  to  the  stud  N  ; 
from  the  binding  screw  of  which  another  wire  19,  soldered  or  connected  to 
the  under  part  of  this  stud  N,  leads  the  current  of  electricity  to  the  other 
pole  15,  of  the  battery,  and  thus  the  electric  circuit  is  completed. 

It  will  now  be  seen,  that  when  the  finger  of  the  operator  depresses  the 
key  J,  the  pendent  end  of  the  wire  10,  being  thereby  brought  into  contact 
with  the  cup  of  mercury  II,  will  cause  the  electric  fluid  from  the  battery 
to  pass  through  the  circuit  as  described.  The  electric  fluid,  in  proceeding 
through  the  coils  of  the  electro-magnets  C,  and  D,  develops  an  attractive 
force,  which,  acting  upon  the  lever  armatures  e,  e,  attracts  the  arms  of 
those  levers  toward  the  poles  of  the  magnets,  and,  in  so  doing,  raises  the 
pallets  h,  h  ;  one  of  which  then  moves  the  ratchet  wheel  </,  and  with  It  the 
arbor  a,  and  index-hand  i,  through  a  space  equal  to  one  division  of  the  cir- 
cumference of  the  dial-plate.  On  raising  the  finger  from  the  key  J,  the 
wire  10,  is  withdrawn  from  the  mercury  cup  1 1,  and  the  circuit  of  electri- 
city becoming  thereby  broken,  all  the  parts  will  fall  into  their  original 
position,  as  shown  in  fig.  3;  and  the  other  pallet  will  move  the  ratchet, 
and  thereby  cause  the  index  hand  to  pass  over  another  space  or  division  of 
the  dial.  A  repetition  of  Ihe  touch  upon  the  key  J,  produces  the  same 
efl'ect  as  dtscribed,  and  moves  the  index-hand  through  another  space  ot 
division  of  the  dial-plate,  and  so  on, — the  operator  resting  when  the  hane 
/;,  arrives  at  any  letter  or  number  upon  the  dial  which  he  v^ishes  to  have 
noted ;  and  by  a  succession  of  these  movements  and  rests,  the  letters  oi 
9}  mbols  of  any  desired  word  or  words  may  be  indicated  at  the  distant  sta 
tion. 

In  commencing  the  telegraphic  communications,  it  is  desirable,  in  the 
first  place,  to  indicate  whence  it  proceeds,  which  may  be  done  by  giving 
one,  two,  three,  or  any  other  conventional  number  of  strokes  on  the  signal 
bell.  In  order  to  effect  this  at  the  remote  station,  a  current  of  electricity 
is  conducted  in  the  way  above  described ;  but  a  slight  change  in  the  posi 
tions  of  the  c>  Under  G,  H,  of  the  apparatus  is  first  made. 

It  has  been  already  stated,  that  the  wooden  cylinders  G,  and  H,  havi 
meiallic  conducting  bands  placed    partially    round    them;  which    bandi 
leave  non-conducting  portions  on   the  periphery  of  the  wooden  cylinders 
It  is  by  means  of  these  that  the  operator  is  enabled  to  change  Ihe  curren 
of  the  electric  fluid  from  the  telegraph  to  the  bell,  and  rice  reisO,  by  a  sim 
pie  movement.     At  tigs.  S  and  4,  (which  represent  the  conducting  wires  ii 
connection  with  the  telegraph)  it  will  be  seen  that  the  erect  springs  1,  am 
5,  bear  against  those  parts  of  the  cj  Under  G, over  which  the  metallic  band: 
do  not  extend, — consequently  those  springs  are  at  this  time  insulated  ;  bu 
if  the  cylinders  G,  H,  were  turned   ronntl  simultaneously  about  a  quart* , 
of  a  revolution,  the  metallic  bands  of  the  cj  Under  G,  would   be  brongh 
into  connection  with  the  springs  l,and  5  ;  and  at  the  same  time  tbespringi 
4,  and  8,  would  become  Insulated,  by  having  the  uonconducliug  parts  v 
the  CJ  Under  H,  brought  into   contact   with  them.     This  is  effected  by  tin 
movement  of  a  sliding-bar  P,  in  front  of  the  apparatus,  shown  at  fig.  1  ; 
which  bar  is  attached  to  parallel  levers  p,  ;),  fixed  upon  the  outer  eud  of 
the  axles  of  the  cylinders  G,  H  ;  and  at  the  centre  of  the  bar  is  an  erect 
index  I).     If  the  bar  is  slidden  toward  the  left,  as  shown  in  the  figure,  its 
index  </,  will  point  to  the  mark  T,  (referring  to  "  telegraph,")  and  the  cy- 
linders will  be  situate  as  shown  at  fig.  3;  the  apparatus  beiug  then  in  a 
position  to  communicate  with  the  telegraph.     But  If  the  bar  P  be  slidden 
to  the  right,  so  ihat  the  index  7,  points  to  the  mark  B,  referring  to  the 
"bell,"  then  the  cylinders  G,  H,  will  be  turned  round  about  a  quarter  of  a 
rotation  ;  by  which  means  the  cc.nducting  bands  of  the  cj Under  G,  will  be 
brought  into  contact  w  ith  the  springs  1,  5,  and  the  bands  of  the  cylinder  H, 
Hill  be  withdrawn  or  insulated  from  the  springs4  and  8.     \\  hen  the  cylin- 
ders G,  H,  have  been  thus  turned  round,  the  electric  fluid  will   be  con- 
ducted through  the  magnet  E,  E,  instead  of  following  the  course  previously 
described. 

The  finger  of  the  operator  being  now  applied  to  the  key  J,  the  electric 
fluid  will  pass  from  the  pole  A,  of  the  battery,  by  the  wires  9,  10,  ai:d  12, 
to  the  spring  G,  and  thence,  passing  over  the  band  of  the  cyluuler  G,  will 
proceed  through  the  conducting  spring  5,  and  wire  20,  up  to  one  pole  of 
the  magnet  E,  E.  The  electric  current  will  now  pass  through  the  coils  of 
the  magnet  E,  E,  and  decend  by  a  wire  21,  leadlrrg  from  the  opposite  pole 
of  the  magnet ;  which  wire  is  connected  to  the  wire  14,  which  is  soldered 
to  the  stud  L,  as  previously  mentioned  and  shown  at  fig.  4.  This  causes 
the  electric  fluid  to  pass  from  the  stud  L,  through  the  wire  15,  to  the  dis- 
tant telegraph,  and  retum  again  by  the  wire  15,  to  the  stud  M,  as  before 
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explained.  This  position  of  the  cylindei's  G,  and  H,  being  such  as  to 
caiTy  the  electric  fluid  through  the  coils  of  the  electric  magnet  E,  the  lever 
armature  I,  will  be  drawn  up  into  a  horizontal  position,  and  in  so  doing 
will  cause  the  hanuner  p*,  to  strike  the  gong  or  bell  F. 

The  patentee  next  describes  certain  appendages  which  he  proposes  to 
adapt  to  the  electric  telegraph.  Firstly,  of  a  commutator,  or  pole  changer, 
for  reversing  the  direclion  of  motion  of  the  electric  current;  secondly,  of 
a  rheopeter,  for  changing  the  direction  simply  of  the  electric  current ; 
these  being  for  tlie  purpose  of  separating  any  number  of  intermediate 
stations  from  the  telegraphic  circuit,  or  of  connecting  any  of  those  stations 
■with  the  circuit,  when  desired.  Fig.  .'>  is  a  front  elevation  of  the  commu- 
tator, and  lig.  6  a  lop  view  of  the  same.  A,  is  a  block  of  wood,  and  B  a 
wooden  cylinder,  turning  upon  an  axle  monnled  in  standards.  Upon  the 
periphery  of  this  cylinder  seven  strips  of  copper  are  arranged,  as  shown  in 
fig.  7,  which  represents  the  periphery  of  the  cylinder  B,  extended  in  a 
plane.  One  of  these  strips  of  copper,  a,  is  imbedded  transversely  in  the 
periphery  of  the  cylinder;  the  other  six  strips,  i  c  rf  and  e,  are  also  im- 
bedded, and  extend  partially  round  the  periphery  of  the  cylinder.  These 
latter  strips  are  intended  to  reverse  the  direction  of  motion  of  the  electric 
current :  the  strips  d'  and  t>'  are  directly  connected  by  two  wires  with  h 
and  c;  and  the  strips  d  and  c  are  alternately  connected  with  b  and  c,  by 
two  wires  crossing  each  other,  one  of  which,  /,  forms  a  communication 
between  b  and  e;  and  the  other  wire  g,  between  b  and  d.  These  wires 
/and  g,  are  insulated  from  each  other,  and  deeply  imbedded  into  the 
cylinder,  and  they  are  covered  by  a  transverse  piece  of  ivory  h.  Four 
erect  springs,  ifc/andm,  are  affixed  to  the  base  block  A;  their  upper 
parts  pressing  against  the  periphery  of  the  cylinder.  A  handle  n  is  alfiscd 
to  the  axle,  for  the  purpose  of  turning  the  cylinder  round  ;  and  an  elonga- 
tion of  the  handle  forms  a  pointer,  to  indicate  the  extent  to  which  the  cy- 
linder is  to  be  moved.  A  wire  is  attached  to  each  of  the  springs,  for  the 
purpose  of  connecting  this  instrument  with  the  electric  circuit ;  and  by 
turning  the  cylinder  to  the  right  or  left,  the  direction  of  the  electric  current 
may  be  changed,  or,  in  other  words,  the  poles  of  the  battery  may  be  re- 
versed. 

The  rheopeter  is  shown  in  horizontal  view  at  fig.  8,  and  in  vertical  sec- 
tion at  fig.  9.  A,  is  a  circular  block  of  wood,  in  which  two  permanent 
magnets  are  imbedded  ;  their  poles  extending  upwards,  as  at  N,  S,  N*,  S*. 
X  y  z,  are  three  glass  cups  containing  mercury,  a  a,  is  a  bar  of  soft  iron, 
supported  in  a  horizontal  position  by  the  vertical  pin  b ;  round  tliis  bar  an 
insulated  copper  wire  c  c  is  coiled,  the  ends  of  which  extend  at  right 
angles  to  the  bar,  and  are  bent  down  so  as  to  touch  the  surface  of  the  mer- 
cury in  the  cups.  A  wire  d,  being  supposed  to  communicate  a  current  of 
electricity  (say  from  London)  to  the  mercury  in  the  cup  .v,  that  electric 
current  will  be  conducted  by  the  wire  c,  to  the  mercury  in  the  cup  y,  and 
from  thence  pass  on  by  the  wire  e,  to  the  place  of  its  destination  (say 
Rugby),  and  thence  through  the  remainder  of  the  telegraphic  circuit,  back 
again  to  its  starting  point.  As  the  electric  fluid  thus  passes,  the  bar  a 
becomes  magnetised,  and  its  ends  are  attracted  by  the  poles  of  the  perma- 
nent magnets,  S  and  N*,  as  shown  at  fig.  8.  If,  for  example,  the  current 
of  electricity  is  required  to  be  cut  off  from  the  telegraph  at  Rugby,  and 
directed,  say  towards  Birmingham,  the  poles  of  the  battery  are  changed, 
by  means  of  the  apparatus  shown  at  fig.  5.  The  direction  of  motion  of 
the  electric  current  being  thus  reversed,  it  will,  in  passing  through  the  wire 
d  (figs.  8  and  9),  cause  the  ends  of  the  bar  a  to  be  attracted  by  the  reverse 
ends  of  the  magnets,  that  is,  N  and  S*  ;  by  which  means  the  pendent  end 
of  the  wire  c  will  be  brought  from  the  mercury  cup  y,  to  the  mercury  cup 
z,  and  the  current  will  then,  instead  of  proceeding  through  the  wire  e  as 
before,  take  its  course  through  the  wire/,  and  so  on,  to  Birmingham  ;  by 
which  means  the  telegraph  at  the  Rugby  station  is  eil'ectually  thrown  out 
of  the  circuit. 

^Vfaen  the  circuit  of  the  telegraphic  apparatus  is  required  to  be  closed, 
the  key  J,  fig.  1,  must  be  depressed.  In  order  to  keep  the  circuit  closed, 
the  draw-stop  Q  Q  is  pulled  out,  which  draws  down  a  small  lever  R,  into 
the  position  shown  by  dots  in  fig.  2.  This  lever  R,  keeps  the  key  in  a 
depressed  posi'ion,  and  the  instrument  is  thereby  prepared  for  receiving 
communications  from  a  distant  telegraph. 

At  figs.  10  and  11,  a  modification  of  this  rheopeter  is  shown,  in  which 
the  electro-magnet  is  made  to  move  in  a  vertical  instead  of  a  horizontal 
plane.  The  advantage  cou-3ists  in  the  facility  which  it  affords  of  changing 
the  local  direction  of  the  electric  current,  without  interrupting  the  current 
itself  in  so  doing.  This  results  from  the  manner  in  which  the  wire  of  the 
electro-magnet  is  coiled.  Upon  each  half  of  the  soft  iron  bar  there  is  a 
separate  coil  of  insulated  wire  ;  the  length  of  the  wire  of  each  of  these 
coils  proceeds  from  the  extremity  of  the  bar  to  its  middle,  and  then  re- 
turns, by  overlapping,  to  the  same  extremity  of  the  bar  where  the  ends  of 
the  wire,  forming  the  coil,  are  made  to  dip  into  mercury  cups.  By  this 
arrangement,  one  of  these  coils  is  dextrorsum,  and  the  other  sinistrorsum 
relatively  to  the  side  of  the  bar  at  which  the  electric  current  enters  the 
coil.  Then,  if  the  electric  current  be  supposed  to  branch  oflT  in  two  differ- 
ent directions,  and  pass  from  the  same  side  of  the  bar,  through  these  two 
coils  simultaneously,  the  electric  current  would  flow  in  the  same  direction 
through  both  coils,  and,  consequently,  the  polar  unity  of  the  resulting 
electro-magnet  vvould  be  preserved.  It  is  therefore  obvious,  that  when  the 
electric  current  enters  either  coil  from  the  same  side  of  the  bar,  a  similar 
polarity  results,  and  a  corresponding  motion  is  communicated  to  the  bar, 
by  the  influence  of  the  permanent  magnets,  as  will  be  subsequently  de- 
scribed ;  and  when  the  electric  current  enters  either  coil  from  the  opposite  j 


side  of  the  bar,  the  polarity,  and,  consequently,  the  motion  of  the  bar,  is 
hereby  reversed.  In  these  alternating  motions,  when  the  bar  becomes 
liorizontal,  as  seen  in  the  drawing,  the  ends  of  the  two  coils  are  immersed 
in  the  mercury  cups,  and  therefore,  without  interrupting  the  electric  cur- 
rent. Its  local  direction  may  be  changed,  by  depressing  either  end  of  the 
instrument        ^'^^"  fallowing  description  of  the  several  parts  of  the 

Fig.  10  is  a  plan  view  of  the  instrument,  and  fig.  1 1  is  a  vertical  section. 
A  IS  a  block  of  wood,  forming  the  base,  and  N'  S'  N  S  two  permanent 
magnets  having  their  similar  poles  opposite  in  the  same  vertical  plane, 
and  fixed  to  the  base  A  by  brass  clamps  C  C.  D  D,  are  two  brass  standi 
aids,  screwed  to  the  base,  and  carrying  set  screws  with  sunken  centres, 
which  form  the  bearing-points  of  the  horizontal  axle  R,  which  passes 
through  the  soft  iron  bar  F.  Round  onehalf  of  this  bar  a  double  coil  G 
of  insulated  wire  is  wound  ;  and  the  ends  of  this  wire  dip  into  the  raer- 
cuiy  cups  H  and  I.  Round  the  olher  half  of  this  said  bar  there  is  a 
smiilm-  coil  K  of  wire,  the  ends  of  which  dip  into  the  mercury  cups  h  and 
Ihe  two  mercury  cups  L  and  H  at  the  same  side  of  the  bar,  are  both 
connected  by  the  wires  P'  P  with  the  stud  O,  to  which  the  main  circuit 
wire  V ,  IS  fastened  by  a  binding  screw.  The  mercury  cup  M  is  connected 
by  the  wire  S  with  the  stud  T,  to  which,  by  a  binding  screw,  the  current- 
entering  wire  U  of  the  telegraph  is  fastened.  The  mercury  cup  I  is  con- 
nected by  the  wire  Q,  with  the  stud  R,  which  latter  is  connected  bv  the 
sinal  branch  wire  W,  with  the  current-issuing  wire  of  the  tele.'raoh 
which  passes  to  the  remote  terminus.  Now,  for  example,  suppose  the 
electric  current  to  be  passing  from  the  stud  O,  to  the  mercury  cup  L,  it 
will  then  pass  through  the  coil  of  wire  K,  to  the  mercury  cup  M,  and  so 
on  through  the  current-entering  wire  U,  of  the  telegraph.  The  electric 
current  now  passing  through  a  sinistrorsum  coil,  the  extremity  Y  of  the 
iron  bar  becomes  a  north  pole,  and  the  other,  Z,  a  south  pole.  This  ex- 
tremity Y,  of  the  bar  is  then  repelled  by  ihe  pole  Ni  of  the  permanent 
magnet,  attracted  by  the  pole  Si  ;  it  therefore  descends,  and  releases  the 
ends  ot  he  coil  t„  from  the  mercury  cups  H  and  I.  The  telegraph  isthen 
within  the  electric  circuit. 

If  the  direction  of  motion  of  the  electric  current  be  now  changed,  the 
current-entering  wire  U  becomes  the  current-issuing  wire,  and  the  stud  R 
IS  now  connected  with  the  current-entering  wire.  The  electric  current 
hen  passes  from  the  stud  T,  to  the  mercury  cup  M,  and  thence  through 
tlie  coil  K,  to  the  mercury  cup  L,  and  so  on  to  the  main  wire  V.  As  the 
electric  current,  in  this  case,  passes  through  the  coil  K,  from  the  opposite 
side  ot  the  bar,  this  said  coil  is  thus  rendered  dextrorsum  ;  the  polarity  of 
the  iron  bar  is  therefore  changed,  the  end  Z  becoming  a  north  pole,  and  the 
end  Y  a  south  pole.  This  end  Y  of  the  bar  is  therefore  repelled  by  the 
polel*  of  the  permanent  magnet,  and  attracted  by  the  pole  N'.  The  ex- 
tremity Y  of  the  bar  is  therefore  raised  from  its  inclined  position,  as  ia 
the  first  instance,  and  releases  the  ends  of  the  coil  K,  from  the  mercury 
cups  L  and  M,  at  the  same  time  that  its  other  extremity,  being  depressed, 
immerses  the  ends  of  the  coil  G,  in  the  mercury  cups  H  and  I,  and  this 
immersion  lakes  place  before  the  ends  of  the  coil  K  leave  the  mercury 
cups  L  and  M.  ' 

As  the  stud  R  is  now  externally  to  the  telegraph  connected  with  the 
current-entering  wire,  the  electric  current,  instead  of  passing  through  the 
telegraph,  branches  off  to  the  stud  R;  it  then  passes  to  the  mercury  cup  I, 
thence  through  the  coil  G,  to  the  mercury  cup  H,  and  so  on  to  the  main 
wire  V.  The  telegraph  is  thus,  without  any  interruption  of  the  electric 
current  taking  place,  put  out  of  the  circuit ;  and  as  the  electric  current 
now  passes  through  a  sinistrorsum  coil,  the  bar  retains  its  position,  until 
the  direction  of  motion  of  the  electric  current  is  reversed,  to  briof  the 
ti'legraph  again  within  the  circuit.  .  ° 

Fig.  12  represents,  in  elevation,  one  of  the  posts  for  supporting  the  cir- 
cuit wires  of  the  telegraph  along  the  line  of  communication.  This  post 
IS  of  wood,  and  is  to  be  sunk  about  five  feet  into  the  earth,  the  sunken 
portion  being  imbedded  in  Roman  cement.  A  wooden  lantern-shaped  box 
completely  covers  about  16  inches  of  the  upper  end  of  the  post,  so  as  to 
protect  this  portion  of  the  post  (which  is  to  be  well  varnished)  from  the » 
humidity  of  the  atmosphere.  The  box  is  made  in  two  parts  ;  the  cover  is 
of  a  pyramidical  form,  and  is  firmly  fixed  on  the  post ;  the  case  is  made  to 
slide  up  and  down  upon  the  post,  and  is  fastened  to  the  cover,  so  as  to 
completely  envelope  the  varnished  portion  of  the  post,  and  the  broad  bind- 
ing screw  clamps  thereon,  which  carry  the  telegraphic  wires.  No  metal 
whatever  is  used  in  the  construction  of  this  box,  to  the  outside  of  which 
an  insulated  lightning  conductor,  passing  down  to  the  earth,  is  attached. 

The  patentee  claims,  Firstly,— the  construction  and  use  of  the  direct 
action  electro-magnetic  telegraph,  as  before  described  ;  and  particularly 
the  arrangement  of  the  letters  or  symbols  on  the  dial  plate  ;  and  the  means 
applied  to  communicate  direct  circulate  motion  to  the  ratchet-wheel,  and 
the  index,  by  the  alternate  motion  of  two  jointed  lever  armatures,  working 
simultaneously,  by  being  connected  with  one  another,  in  the  prolongation 
of  the  vertical  diameter  of  the  wheel ;  the  pendent  portions  of  these  lever 
armatures  forming  the  pallets  of  the  escapement,  and  takiug  into  the  teeth 
of  the  ratchet-wheel ;  their  ascending  and  descending  motions  being  regu- 
lated by  the  latch-slops,  which  produce  a  dead  beat  escapemeut ;  he  also 
claims  this  escapement,  whether  it  be  worked  by  two  levers,  as  described 
or  by  one  lever  only.  Secondly, — the  adaptation  of  the  electro-magnets 
of  the  telegraph,  as  before  described  and  represented  in  the  drawings, 
whereby  they  form  what  may  be  called  a  magnetic  circle,  and  attract  the 
extreme  and  mediate  ends  of  the  armatures  simultaneously,  when  the  elec- 
tric circuit  is  closed;  and  by  the  proximity  of  the  bell-ele'ctru-magnet  and 
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its  armature,  one  edge  of  wliicli  is  always  in  contact  with  llie  poles  of  the 
said  magnet,  the  reactive  force  of  electrical  induction  is  brought  to  bear 
so  as  instantly  to  destroy  the  attractive  force  of  the  electro-magnets  of  the 
telegraph,  as  soon  as  the  electric  circuit  is  opened.  Thirdly, — the  arrange- 
ment of  the  machinery  of  the  signal-bell  of  the  telegraph,  as  before  de- 
scribed. Fourthly, — the  means  employed  for  Ihrowiug  the  telegraph  out 
of  tlie  electric  circnit,  and  bringing  the  striking  machinery  of  the  bell  into 
the  electric  circuit,  and  tkc  rersii ;  and  also  of  permanently  closing  the 
said  circuit  by  means  of  a  lever  and  draw. stop.  Fifthly, — the  means  of 
communicating  vviih  all  the  stations  simultaneously,  or  throwing  any  of  the 
said  stations  out  of  communication,  at  pleasure,  by  the  employment  of  the 
commutator  and  rheopeter,  as  hereinbefore  described.  And,  Laslly,  he 
claims  the  said  improvements,  however  Ihey  may  be  varied  m  their  con- 
structive deiails,  so  long  as  the  general  arrangement  of  parts,  as  above  set 
forth,  is  retained. 


STE.4M  ENGINE  REGULATOR. 
Moses  Poole,  of  London,  gentleman,  fur  " /m/)rore»«iH(s  in  regulating 
the  relocilii  of  sleam  engijics."- -drauttil  June  '2'J;  Knrolled  December  29, 
1840.     {Willi  Kngrari'tig,  Plate  VI.) 

The  improvements  relate  to  an  apparatus  to  be  used  in  connection  with 
a  governor  of  a  steam  engine;  firstly,  to  the  mode  of  employing  the  power 
of  compressed  air  forced  into  a  chamber  by  means  of  a  double-beat  valve- 
pump,  worked  by  the  engine,  so  that  the  air  in  the  chamber  may  be  kept 
in  a  more  or  less  compressed  state  according  to  the  resistance  of  the  en- 
gine ;  the  piston-rod  of  the  piston,  which  is  acted  upon  by  the  compressed 
air,  communicates  with  a  valve,  to  regulate  the  opening  of  the  throtile- 
valve,  through  which  the  sleam  passes  to  the  steam-cylinder,  by  which  the 
engine  is  kept  in  a  uniform  slate,  whatever  be  its  variation.  Secondly,  to 
the  application  of  another  apparatus  similar  to  the  one  hereinbefore  de- 
scribed, the  ditference  of  which  consists  in  using  the  pressure  of  the  atmo- 
sphere acting  upon  a  piston,  to  press  it  into  a  vacuum  in  place  of  com- 
pressed air ;  so  that  the  same  apparatus,  by  reversing  the  action  of  the 
valves  (causing  them  to  open  outwards,  instead  of  inwards)  might  be  used 
practically  for  either  purpose. 

The  engraving,  Plate  VL,  shows  a  vertical  section  of  the  apparatus; 
a  is  the  air  pump  with  piston,  worked  by  a  rod  connected  with  the  driving 
shaft ;  b,  b,  b,  valves  opening  inwards,  at  top  and  bollom  of  the  cylinder  ; 
c,  e,  wind- bores  or  ports  with  valve-beat;  <(,  condensed  air  passage;  e, 
condensed  air  cylinder ;  /,  pressure  piston  ;  g,  piston-rod,  passing  up 
through  the  conical  standard  li,  to  lifl  a  counter-balance  weight  i,  which 
is  connected  with  the  throttle-valve  of  the  steam-pipe  ;  ^'  is  a  small  regu- 
lating valve,  and  m  a  regulating  tube,  with  a  regulating  cock  n,  worked 
by  the  action  of  the  governor  o,  through  the  intermediate  rod  and  lever  p. 

The  apparatus  is  worked  in  the  following  manner :  the  driving-shaft  of 
the  engine  gives  motion  to  the  piston  of  the  air-pump  n,  and  at  each  up- 
■ward  and  downward  stroke  forces,  through  the  ports  c,i',  compressed  air 
into  the  condensed  air  passage  (/,  and  lifts  the  piston  of  the  small  cylinder 
c,  together  with  the  weight  /i,  which  is  kept  suspended  by  the  elastic  power 
of  the  air.  If  the  air  be  condensed  too  highly,  it  is  enabled  to  escape 
through  the  valve-plug^'.  \\  hen  there  is  any  deviation  in  the  speed  of  the 
engine,  the  governor  immediately  corrects  by  allowing  part  of  the  con- 
densed air  to  escape  through  the  regulating  cock  n,  and  causes  the  piston/ 
and  balance-weight  i  to  be  slowed,  and  through  the  latter  the  throttle- 
valve  is  acted  upon. 

By  the  combination  of  Ihe  air  pump  with  the  governor,  the  patentee 
slates  that  the  steam  way  of  (he  engine  is  capable  of  being  regulated  to  a 
greater  nicety. 


CHANDELIER  SUSPENDERS. 

John  Finlay,  of  Glasgow,  ironmonger,  for  "  Improvements  in  raising 
and  lowering  Gas  iind  other  Liim/is,  Lustres,  and  Cliaudeliers." — Granted 
February  18;  Enrolled  August  IS,  ISlti. 

This  invention  consists  of  a  method  of  supporting,  by  atmospheric  pres- 
sure, such  gas  and  other  lamps,  lustres,  and  chandeliers,  as  require  to  be 
raised  or  lowered,  in  the  following  manner : — 

There  is  to  be  attached  to  the  ceiling  of  the  room  from  which  the  chan- 
delier is  to  be  suspended  a  rod,  carrying  at  its  lower  end  a  piston,  con- 
structed in  the  manner  hereinafler  described.  The  chandelier  to  be  sus- 
pended is  connected  to  a  tube,  which  is  made  to  slide  air-tight  on  the  said 
piston.  A  vacuum  being  produced  in  tlie  tube  beneath  the  piston,  as 
hereinafter  particularly  described,  the  pressure  of  Ihe  atmosphere  supports 
the  said  chandelier  ;  Ihe  area  of  the  piston,  and  diameter  of  the  tube  in 
■which  it  slides,  arc  proportioned  to  the  weight  of  Ihe  chandelier  to  be  sup- 
ported. 

Fig.  1  is  an  ontside  view  of  a  gas  lamp  slide,  of  1 J  inch  diameter,  inside 
measure,  consi.-ting  of  a  gas  tube,  attached  to  the  ceiling  of  the  room,  from 
which  the  lamp  is  suspended,  by  means  of  atmospheric  pressure  being 
brought  into  operation  by  means  of  a  vacuum  in  the  cylinder  at  i3,  on  the 
under  side  of  the  piston,  5  ;  the  position  of  the  piston  and  of  the  tube  are 
denoted  by  the  dolled  lines.  3  is  a  screw  for  attaching  Ihe  slide  to  the 
lustre,  the  weight  of  whidi  should  be  about  twelve  pounds.  2  is  a  tube 
placed  within  the  roof  lube  1,  which  conveys  the  gas  to  the  arms  of  the 
lamp,  and  is  made  fast  at  the  screw  3.  Fig.  2  is  an  outside  view  of  the  roof 


tube,  with  the  piston,  5,  ont  he  lower  end.  The  tube,  2,  ind  icated  by  dotted 
lines,  projects  beyond  the  under  side  of  the  piston.  15  is  a  shoulder,  and 
17  a  helical  spring,  for  preventing  the  lamp  lube  from  sliding  ofl'nhen  the 
lamp  is  drawn  down.     Fig.  3  is  a  section  of  fig.  1.     The  piston  is  shown 


Fig.  4. 


midway  in  the  cylinder,  and  the  exhausted  or  vacuum  portion  of  the  cy- 
linder, 6,  represents  oil,  put  on  the  top  of  the  piston,  for  lubricating  the 
tube,  and  keeping  the  leather  cups,  8  and  9,  which  form  the  packing,  air 
tight.  16  are  two  small  holes,  drilled  through  the  body  of  the  piston,  which 
holes  are  covered  by  a  valve  formed  of  a  leather  washer,  10,  on  which  the 
brass  washer,  11,  is  pressed  by  the  spiral  spring,  12.  The  object  of  holes 
and  valve  is  to  produce  and  maintain  the  vacuum  by  which  the  pressure 
of  the  atmosphere  is  brought  into  operation ;  for  w  hen  the  lustre  tube  is 
raised,  the  air  which  is  included  between  the  bottom  of  the  piston,  5,  and 
the  bottom  of  the  said  tube,  is  compressed,  and  elasticity  causes  it  to  raise 
Ihe  leather,  10,  and  the  brass,  11,  and  escape  through  the  oil,  0.  A\'hen 
the  tube  has  been  raised  to  its  fullest  extent,  until  the  bottom  of  the  said 
tube  is  brought  into  contact  with  the  bottom  of  the  piston,  5,  the  whole,  or 
nearly  the  whole  of  the  air  is  removed  from  under  the  said  piston,  and  the 
spring,  12,  forces  down  the  leather  valve,  10.  On  drawing  down  the  lustre 
tube  ihe  oil,  piston,  and  valve,  prevent  the  re-entrance  of  air  under  the  said 
piston,  and  Ihe  vacuum  existing  there  causes  the  lustre  tube,  and  lustre 
attached  thereto,  to  be  supported  by  the  pressure  of  the  air  external  to  the 
said  tube.  If  from  any  cause  air  or  oil  should  have  descended  below  the 
piston,  it  may  be  made  to  escape  through  the  holes  by  the  raising  of  the 
lustre  tube.  7  are  two  small  holes  made  through  Ihe  piston,  5,  for  feeding 
the  inner  cups,  8  iind  14,  with  oil.  The  cup  or  washer,  14,  is  for  Ihe  pur- 
pose of  preventing  the  gas  from  passing  the  sides  of  the  lubes,  2,  and 
coming  out  at  the  holes,  7,  when  the  level  of  the  oil  is  below  the  said  holes. 
4  is  a  cup  for  receiving  a  part  of  the  oil  when  the  lustre  is  drawn  down. 
Fig.  4  is  a  sectional  view  of  the  roof  tube,  I,  with  the  piston  exhibiting  the 
position  of  Ihe  inner  tube,  2.  19  is  a  screw  in  the  body  of  the  piston,  by 
wliich  the  leather  cups,  8  and  9,  are  kept  in  their  respective  places;  and 
18  is  another  screw  for  keeping  the  leather  cup  or  washer,  14,  in  its 
place. 


SEWAGE  MANURE. 

AVii-UAM  HiCGs,  of  Westminster,  chemist,  for" //le  /neans  of  collecting 
Ihe  contents  nj'  sewers  and  draina  in  cities,  towns,  and  vilUiges,  and  for 
treating  chtmicallij  the  same  ;  and  fur  applying  such  contents,  irhen  so 
treated,  to  agricultural  and  other  useful  purposes. — Granted  April  28  ;  En- 
rolled October  28,  1840.     {With  Engrnrings,  Plate  VI.) 

The  invention  consists,  firstly,  in  the  construction  of  tanks  or  reservoirs 
in  which  Ihe  contents  of  sewers  and  drains  in  cities,  towns,  and  villages 
are  to  be  collected,  and  Ihe  solid  animal  and  vegetable  matters  therein 
contained  solidified  and  dried  as  hereinafter  described.  Secondly,  in  the 
construction  of  buildings  over  such  tanks  or  reservoirs  in  which  Ihe  va- 
pours and  gases,  evolved  from  Ihe  collected  mass  of  sewage  below,  may 
be  collected,  retained,  condensed,  and  combined  with  chemical  agents,  a 
hereinafter  described,  and  also  in  Ihe  arrangement  of  spars  or  bars  on 
which  the  salts,  formed  by  the  combination  of  such  gases  with  other  sub- 
stances, may  rest  or  crystallise.  Thirdly,  in  the  construction  and  arrange- 
ment of  machinery  and  apparatus  to  be  used  in  distributing  and  depositing 
chemical  agents  over  Ihe  mass  of  sewage  collecting  and  collected  in  the 
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tanks  or  reservoirs  above  mentioned.  Fourthly,  in  the  use  and  applica- 
tion of  chemical  agents  for  the  purpose  of  precipitalins  the  solid  aDimal 
and  veget.ible  matter  contained  in  sewage  water,  and  also  for  the  purpose 
of  absorbing  and  combining  with  the  gases  evolved  in  such  sewage  water 
and  the  animal  and  vegetable  matters  contained  therein  or  precipitated' 
therefrom. 

The  first  part  of  the  invention  relates  to  the  construction  of  tanks  or 
reservoirs.  Fig.  1  is  a  transverse  vertical  section,  and  Fig.  2  a  plan,  of 
three  tanks  or  reservoirs,  in  which  the  mass  of  sewage  is  to  be  collected  • 
also  a  section  of  buildings  to  be  erected  over  the  tanks  or  reservoirs  in 
■which  the  vapours  and  gases  arising  from  the  tanks  are  to  be  collected  and 
condensed,  or  combined  with  other  substances.  A,  the  extremities  of 
the  sewers,  through  which  the  sewas  matter  is  to  pass,  communicating 
with  the  tanks  B,  in  such  a  manner  that  the  sewage  water  will  run  freely 
into  them.  The  sewers  A  have  sluices  C,  opened  or  closed  at  pleasure, 
so  as  to  allow  or  prevent  the  flow  of  the  sewage  water  and  matter  into  the' 
tanks  as  may  be  desired. 

The  tanks  or  reservoirs,  B,  may  be  constructed  of  brick,  stone,  or 
ether  fit  materials,  and  of  any  number,  form,  and  depth,  as  may  be  found 
most  suitable  and  convenient,  according  to  their  local  position  and  the 
quantity  of  sewage  matter  to  be  treated  or  operated  upon.  It  is  preferred 
that  each  tank  should  be  made  in  the  form  of  a  parallelogram,  the  sides  to 
•which  shall  be  three  times  the  length  of  the  ends,  and  varying  in  depth 
from  twelve  to  lifteen  feet.  The  bottoms  of  these  tanks  or  reservoirs  must 
be  so  constructed  as  to  drain  down  to  some  one  or  more  places  where  a 
filter  or  filters  is  or  are  to  be  placed  for  draining  and  drying  the  solid  mat- 
ter in  the  tanks,  and  ivith  proper  drains  under  such  filters  for  carrying  off 
the  water  passing  through  them.  It  is  preferred  to  construct  the  bottoms 
of  the  tanks  with  double  inclined  planes,  and  with  drains  running  down 
the  centres  of  the  tanks,  and  into  which  the  water  in  the  tanks  will  drain. 
Over  each  of  these  drains  is  placed  horsehair  cloth,  or  some  other  porous 
and  filtering  material,  to  be  supported  upon  gratings.  The  drains  under 
the  filters  must  be  made  to  communicate  with  a  cistern  or  other  receptacle 
for  receiving  the  filtered  water,  and  so  that  the  water  may  run  freely  from 
them  into  such  cistern  or  receptacle. 

The  sewage  water  from  time  to  time  poured  into  the  tanks  B,  after  being 
deprived  of  the  solid  animal  and  vegetable  matter  contained  therein,  is  to 
be  let  off'  through  the  floodgates,  C,  into  the  water-ways,  C-,  so  as  to 
l»ave  the  precipitated  animal  and  vegetable  matter,  remaining  in  the  tanks 
to  be  afterwards  treated  as  hereinafter  described.  The  floodgates,  c' 
must  be  placed  about  three  feet  from  the  bottoms  of  the  tanks"  so  'as  to 
leave  a  convenient  space  below  the  level  of  the  floodgates. 

M'hen  a  suflicient  quantity  of  animal  and  vegetable  matter  has  been  col- 
lected in  a  tank,  the  floodgate  is  closed,  so  as  to  prevent  any  further  flow 
of  sewage  into  the  tank  until  after  it  has  been  emptied  of  its  solid  con- 
tents. The  filtered  water  contained  in  the  cistern,  or  other  receptacle 
must  then  be  pumped  up  from  time  to  time,  or  got  rid  of  in  some  other 
way,so  that  the  drains  under  or  communicating  with  the  filters  may  be 
kept  free  from  water,  and  the  filters  so  left  free  to  act  efliciently. 

In  order  to  facilitate  the  process  of  depriving  the  solid  matter  in  a  tank 
of  Its  moisture,  a  partial  vacuum  under  the  filters  is  formed,  so  that  the 
pressure  of  the  air  upon  the  contents  of  a  tank  may  have  the  effect  of 
drawing  the  water  contained  in  it  down  through  the  fillers  into  the  drains 
below;  and  for  the  purpose  of  producing  and  keeping  up  such  a  partial 
vacuum,  the  patentee  either  uses  an  air-pump  for  exhausting  the  air  in  the 
drains  under  the  filters,  from  time  to  time,  in  the  same  manner  as  air-pumps 
are  generally  applied  to  such  purposes  ;  or  he  produces  and  keeps  up  such 
a  partial  vacuum  by  means  of  the  pump  by  which,  from  lime  to  time,  the 
filtered  water  is  to  be  pumped  out  of  the  receptacle. 

The  tanks  B  may  be  subdivided  into  two  or  more  compartments  by  divi- 
sions, B'.  The  line  E,  E,  fig.  I,  represents  the  ground  Ime,  or  level  of  the 
ground,  showing  how  much  of  the  building  is  to  be  raised  above  ground. 

The  second  part  of  the  invention  relates  to  the  buildings  above  the  tanks 
already  described,  F.  Fig.  1  shows  the  walls  of  a  buildings  erected  over 
a  set  of  tanks.  G,  the  roofs  furnished  with  a  number  of  openings  H, 
through  which  the  air  may  escape.  I,  are  ceilings,  furnished  with  one  or 
more  of  Day  s  Patent  Archimedian  Ventilators  J,  or  other  similar  ma- 
chinery, for  effecting  an  upward  current  and  drawing  off  the  vapours  and 
gases  evolved  from  the  tanks,  and  carrying  them  up  into  the  chambers  K, 
to  be  condensed  or  combined  with  some  chemical  agents  or  matters  as 
hereinafter  described. 

In  Ihe  chambers,  KS  are  fixed  a  number  of  uprights  of  wood,  C^,  and 
to  the.^e  a  number  of  spars  are  secured  in  a  lougiludiiial  position,  on  which 
the  salts  or  oti.er  substances  formed  from  the  vapours  or  gases  may  rest 
and  attach  themselves,  as  hereinafter  described. 

The  third  part  of  the  invention  relates  to  the  construction  and  arrange- 
ment of  machinery  and  apparatus  to  be  used  in  distributing  and  depositing 
chemical  agents  over  the  mass  of  sewage  collected  in  tanks  or  reservoirs 
which^ariangement  consists  of  trams  or  rails,  fixed  along  the  edges  of  each 


side  of  the  tanks  or  reservoirs 


oirs  B,  on  which  suitable  carriages  may  travel. 
The  operator  will,  by  these  means,  be  enabled  to  distribute  the  chemical 
agents  or  substances  equally  over  the  whole  or  any  part  of  the  surface  of 
tne  contents  of  the  tanks  or  reservoirs,  as  may  be  required.  And  for  the 
purpose  of  more  equally  distributing  the  contents  of  the  wagon  over  the 
surface  of  the  matter  in  a  tank,  the  bottom  of  the  wagon  may  be  con- 
structed  like  the  hopper  of  a  flour  mill,  and  have  motion  given  to  it  in  the 
same  manner,  or  any  other  similar  means  may,  if  thought  fit,  be  adopted 


fnwi'!!f.'°t^  "'"^  ■"""!'"  "''•""'  ''"??'■■  ^'^'f 'i'^ting  f»r  the  purpose  of  distri- 
butiug  or  throwing  down  its  contents  into  the  tank  below 

m,l»„,ti;'"  '.''?',''  "^  "'*  '"™"'i°»  '•elates  to  precipitating  all  the  solid  ani- 

rTin  into  the'^l'Inl  "'T,'  """''"u*^  '"  ""^  ^^"''"'^  water^from  time  to  time 
run  into  the  tanks,  and  to  cause  the  vapours  and  gases  arising  therefrom 

hamirs  Th"''  ^''r''"!:°'  --bined,  with  s«me°other  substL  esTn  th" 

s  a1  e    I   ne   i°™-   r     ",  'h  ^"'r'''  ''^'''•*'«  "f  "'"<='  commonly  termed 

;e;ffo;Tffe':ti';gU.'"''''""°^      '='"^^^'^^'  ■■'•"'  "-'  '''«'='->'  ''-"'-I 

For  the  condensation  of  the  vapours  and  gases  arising  from  the  mass  of 

rudrfa'o'o  .'r  "'"P"''"  '°  "^'^  "''''""'  ^'^  ">  "■""^  -i"'  and™ condense  all 
^uch  vapours  or  gases  as  are  composed  of  ammonia,  or  sulphurretted  hy- 
drogen, which  are  evolved  whilst  sewage  matter  is  collecting  or  under  "he 
chemical  treatment  in  the  tanks  or  reservoirs.  Hydrochloric  acid  gas  and 
some  other  chemical  agents,  may  perhaps  be  capable  of  Ircting  the  'con- 
deusation  or  absorption  of  the  various  vapours  and  gases  a.lsing  from 
sewage  matter  but  chlorine  gas  is  preferred,  because  ^of  its  efficacy  an" 
the  facility  and  economy  with  which  it  may  be  obtained 

Ihe  solid  animal  and  vegetable   matter  remaining  in  a  tank   after  the 

hHftp7'"''h  i"  '"'iV  'T  ^r"  '^""""'^  '""  "f  •'  ^^  "eaas  of  filters,  as 
before  described,  ought  to  be  dried  so  as  to  prevent  the  chemical  decompo- 
sition of  it,  and  render  it  fit  for  being  transported  to  distant  places,  for 
application  to  agricultural  or  other  useful  purposes 

This  solid  matter  ought  first  to  be  formed  into  pieces  of  suitable  shapes 
and  dimensions,  and  then  dried  by  any  means  which  may  be  most  conve- 
nient according  to  circumstances. 


SHIPS'  LOGS  AND  SOUNDING  MACHINES. 

Thomas  VFalker,  of  Birmingham,  stove  maker,  for  "  Improvements  in 
ships  logs  and  soK«rfi«gs."— Granted  June  22;  Enrolled  December  22 
1S46.  ' 

These  improvements  relate  to  apparatus  for  registering  the  speed  of  ves- 
sels and  sounding  depths  at  sea.  The  first  to  registering  the  speed  of  ves- 
sels by  external  or  internal  rotators.     Fig.  1,  shows  the  rotatory  placed  on 


Fig.  3, 


Fig.  S. 
one  side  of  the  vessel,  with  its  index  above  Ihe  side  of  the  ship,     d  is  a 
suitable  metal  tube,  inclosed  in   the  connecting  medium.  suchTj  rope  or 
cfiain  ;  a,  is  the  rotator  ;  *,  Ihe  rope,  with  a  universal  joint  attached     Fig. 
7^T.eVZhZ:  'I  <^'---^'=':'l'li''"  of  rotator  for  registering  the  speed  of 

cunent^,  whicu  is  contained  in  ac.rcular  box  or  tube,  a,  having  flan-es  for 

showniu  hecut;  </,  is  a  vacuum  pipe,  for  the  purpose  of  (=slractin- the 
air  and  filling  the  tubes  with  water,  to  admit  of  a  passing  cnTrent  throu '  h 
Hie  blades  A,  h  ■  ^.  ,s  the  water  line.  The  whole  apparatus  bein"  above  T. 
more  road,  y  admits  of  repairs.  Figs.  3,  4  and  5,  represent  the  a°ppratioa 
of  the  rotator  withiu  the  weight  or  cylindrical  metal  e.    a  is  the  rotator ;  b, 
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the  blades  •   c  the  screw   into   which   a  small  pinioa  takes  ;  d,  the  pinion 
s,  inme     ;,  .; the  weight  or  cylindrical  case  ;  /,/,  horizontal  beanngs  ■, 
tooth  and  pinion  wheels  :  /.,  a  longitudinal  stop  ;  i,  ;  .ndicator.  ,  /,  (,  a 
lemicircuirr  channel,  filled  «ith  an  adhesive  compound  for  the  purpose  o 


[Feb. 


Fig.l.  ^'^•2- 

ascertainiugwhetherthelog  reaches  the  bottom  or  not,  by  collecting  particles 
!;fHirtLr  rubble  therefrom.  The  action  is  as  follows  :-The  log,  on  de- 
scend ng  raS ly  through  the  wa.er,  causes  the  blade  6  to  rotate  which  is 
transra^Ued^o  the  tooth  and  pinion-wheels.g-,  and  from  thence  to  the  hand, 
or  ind™  atorsl  i,  which  revolve  until  the  log  has  reached  the  bottom,  when 
U  is  necessarv  in  order  to  keep  the  hands  or  indicators  in  the  position  last 
nilTedb'^ie  motion  of  the  rotator,  to  employ  the  stop,  A,  which  is  put 
in  acltn  by  the  pressure  of  water  when  the  log  is  being  withdrawn,  there- 
by preventing  a  retrogressive  movement  of  the  hands. 


GODDARD'S  IMPROVED  ANEMOMETER. 
It  consists  of  a  double  vane,  shaped  like  a  truncated  cone,  the  small  ends 
being  fixed  to  a  brass  tube  about  1  inch  in  bore;  this  tube,  pene  rating  the 
roif,  rests  on  a  hollow  socket  fixed  into  a  table,  which  supports  the  instru. 
"ent ;  immediatelv  above  the  table  the  tube  passes  through  a  sohd  cylinder 
^hosetopis  cut  .oblique  to  the  axis,  thus  forming  a  solid  termed  a  hoof, 
The  tube  forming  its  axis ;  so  that  as  the  wind  shifts  its  quarters,  vane  bra 
tube,  and  hoof,  all  revolve  together  in  the  plane  of  the  horizon  :  beside  this 
rotating  hoof,  a  brass  piece  is  placed  vertically  upon  the  table,  and  has  a 
slit  in  it,  so  that  a  slider,  containing  a  pencil,  may  rise  and  fall  as  the  thick 
or  narrow  part  of  the  hoof  comes  under  the  slidmg  pencil,  the  former  being 
?he  case  with  a  north  wind,  and  the  latter  with  a  south  wind.  Therefore  it 
■will  be  understood  that  the  pencil  is  lifted  to  the  top  of  the  scale  at  north, 
and  depressed  to  the  lower  end  by  a  south  wind  ;  the  east  and  west  occupy- 
ing the  mean  or  middle,  it  will  be  readily  seen  that  the  east  and  west  are  m 
th!  same  place  on  the  scale;  but  in  order  to  distinguish  them  from  one 
another,  a  pencil  (below  the  former  pencil  in  its  lowest  excursions)  is  mde 
to  mark  in  the  eastern  semi-circle,  and  remain  inactive  on  the  western.  Ihis 

is  the  dlreclion  of  the  wind-pencil.  ,  •  v    .    •       

To  the  minute-hand  of  a  clock  is  attached  a  hght  arm,  which,  being  con- 
nected  with  another  pencil  by  means  of  a  beam  (similar  to  that  of  a  steatn- 
eneine)  placed  in  the  same  slider,  only  above  the  highest  limit  of  the  direc- 
tion-pencil and  its  auxiliary,  alternately  raises  and  depresses  it,  according  as 
the  minute-hand  points  to  30'  or  60'.  This  is  the  time-pencil.  Ins.de  the 
brass  tube  an  iron  rod  passes,  connected  at  the  upper  end  with  a  fan  wheel, 
which  the  wind  turns  in  proportion  to  its  velocity  ;  and  to  its  lower  end  with 
an  endless  screw,  which,  communicating  a  motion  to  a  few  simple  wheels, 
gives  a  slosv  rotating  motion  to  a  cylinder,  upon  which  a  sheet  of  paper  is 
fixed  ■  upon  this  cvliuder,  and  whose  axis  is  vertical,  all  the  pencils  describe 
their  evolutions.  The  office  of  the  two  first  pencils  is  to  record  the  direction, 
and  of  the  last  the  time  and  miles  of  wind;  it  being  previously  ascertained 
how  many  revolutions  of  the  fan-wheel  correspond  to  a  mile  or  ten  miles  of 

wind.  i  1    1  i    1 

The  advantages  of  this  anemometer  are  stated  to  be : — 

1.  That  the  scale  of  time  is  five  times  greater  within  an  equal  compass  of 
paper  than  Mr.  Osier's.  .  .  ,   .„„„, 

2.  That  the  register  of  direction  is  fully  eight  times  as  large,  with  equal 
sized  sheets,  as  that  of  the  ordinary  construction. 

3.  The  data  registered  are  more  comprehensive  than  those  of  \>hevTell'5, 
Osier's,  or  Foster's,  viz. : — 

1.  Miles  of  wind  blown  during  the  day. 

2.  Miles  of  wind  blown  in  each  direction. 

3.  Miles  of  wind  blown  between  any  given  periods. 

4.  Hour  and  minute  of  the  highest  gust. 

5.  Hours  in  which  most  wind  has  blown. 

6.  Times  of  calms,  and  length  of  continuance. 

7.  Velocity  of  wind  at  any  hour.  •  j  „e 

8.  Time  occupied  by  the  wind  going  any  certain  distance  at  any  penod  ot 

the  day. 

9.  Direction  of  wind  at  any  minute. 

10.  Mean  direction. 

11.  Direction  of  longest  continuance. 

12.  Direction  of  greatest  passage  of  wind. 


INTERN'.\L  FITTINGS  OF  ST.  DENIS. 
In  the  Annalen  Archeologiqv.es  for  October,  appears  an  able  criticism,  by 
the  Baron  de  Guilhermy,  of  the  recent  restoration  of  the  Abbey  of  St.  Denis, 
near  Paris.  The  severity  of  this  paper,  from  which  some  extracts  are  given 
below,  is  fullv  justified  by  the  obvious  incompetence  of  the  architect,  and 
the  desecration  of  an  ancient  and  beautiful  edifice  by  modern  make-shift 
expedients.  We  can  testify  from  personal  observation  that  the  architecture 
of  the  Abbey  now  looks  very  pretly,  but  prettiness  and  the  imitative  decora- 
tion  now  exhibited  in  St.  Denis  are  worthy  only  of  the  gaudy  shops  in  the 
Palais  Royal. 

"  The  capital  vice  of  the  actual  decoration  of  St.  Denis  is  to  our  eyes  the 
bsence  of  all  serious  character.  You  would  fancy  you  saw  the  work  of  a 
sceptical  and  mocking  age,  which,  forced  to  raise  up  again  the  ruins  of  the 
old  church,  wished  to  indemnify  itself  for  this  constraint  by  treating  in  the 
most  cavalier  fashion  things  of  a  class  altogther  grave  and  respectab  e.  Here 
they  have  plaved  at  catacombs,  and  at  primitive  Christians  ;  there  they  have 
pruned  a/ay'from  the  legends  the  miracles  which  God  could  not  have 
wrought  without  wounding  our  reason  ;  elsewhere  they  give  you,  by  way  of 
tombs  of  the  martvrs,  blocks  of  stone  which  only  possess  the  appearance  of 
such  and  altars  re'allv  consecrated  shelter  under  their  tables  those  lying  re- 
presentations ;  finalW,  to  crown  the  derision,  two  or  three  square  metres  of 
bad  red  serge,  hung  to  a  pole  of  gilt  wood,  at  the  end  of  the  apse,  sacrile- 
gfou  Iv  parod;  that  glorious  Oriflamme  of  France,  which  our  fathers  in  their 
feligio'us  enthusiasm,  imagined  was  sent  down  from  Heaven,  and  placed  by 
an  angel  in  the  hands  of  the  first  Christian  king. 

"Chapels  of  the  Nave.-Seven  chapels  border  the  nave  of  St.  Denis  on 
the  north  ;  the  first  serves  for  a  lodging  to  the  guardians  of  the  church,  and 
the  seventh  is  occupied  by  the  two  mausoleums  of  Louis  Ml.  and  Henry  11. 
The  five  other  chapels  have  been  restored  to  the  purposes  of  worship,  and  at 
the  present  hour  the  last  hand  is  being  actually  put  to  their  decoration.  Two 
alone  amongst  them,  those  of  St.  Martin,  and  the  Trinity  preserve  their  an- 
cient  titles  •  the  three  others,  which  bore  the  names  of  St.  Lawrence,  St. 
Louis,  and  St.  Denis,  have  lost  their  old  patrons.  But  an  lUustrious  martyr 
We  S  Laurence,  a  king  like  St.  Louis,  an  apostle  like  St  Denis,  merited 
some  regard;  accordingly  they  have  given  them  a  compensation  m  the  cha- 
peb  ofihe  apse,  wheil  they  have  in  their  turn  supplanted  saints  of  ale  s 
?alue  The  con  usion  resulting  from  all  these  displacements,  wnll  in  no  little 
degree  obscure  the  history  of  the  Abbey,  for  him  who  won  d  wish  to  study  it 
in  the  different  works  lefi  bv  the  Benedictines.  It  was  not  withou  a  mot  ve 
that  the  monks  of  St.  Denis  had  settled  the  titles  of  their  different  chapels; 
the  cho'ce  of  each  patron  was  connected  with  some  remarkable  circumstance 

'"  .Vlt,'°5eiuVtt  ":coS  of  the  lateral  chapels  of  the  nave  has  been 
treattd  as  if  it  were  a  case  of  furnishing  the  halls  of  a  museum.  The  people 
who  had  suppressed  the  Museum  des  Petits-Augustins,  and  -/>.o  "O '""g" 
knew  wh.t?o  do  with  the  immense  quantity  of  fragments  of  which  this  co  1- 
lecL  was  composed,  entertained  the  unhappy  thought  of  enriching  St 
Denis  with  the  spoils  of  a  hundred  churches.  On  their  side  the  archilects 
cave  themselves  incredible  pains  to  make  use  of  all  these  rf.*r«.  So  that 
fhe  eve  is  evrv  where  shocked  with  a  disorderly  accumulation  of  sculptures 
which  have  neither  connection  of  subject  nor  community  of  origin,  nor 

''""  Sr1:S."elievi  of  the  sixteenth  centnry  are  fixed  in  the  wall  "  .  . 
"  In  order  to  give  this  chapel  an  altar  worthy  to  figure  m  the  midst  of  a  like 
di'ordet  lev  have  gone  and  chosen  in  the  magazine  of  arches,  several 
pointed  a  ches  of  the  thirteenth  century  in  coloured  stone  formerly  com- 
prisedln  the  decoration  of  the  charming  apse  of  the  Samte  Chapelle  a  Paris 
aid  on  these  supports  of  a  new  sort  is  placed  a  great  slab  which  forms  the 
^e"ofth:aUar'.'  At  one  stroke  the  S-te  Cl>apelle  las  be^n  eprived  of 
in  imnnrtant  portion  of  its  ancient  ornamentation,  and  St.  Denis  has  Been 
enr  died  with  a  litiable  monument.  These  arches  so  disposed  form  an  open 
snlcc  a  sot  of  cage,  whose  bars  emprison  a  statue  reclining  on  a  sheet ; 
o'ok  ;t  it  w  11  and%'u  will  recognise  the  lover  of  Diana  of  P-fers,  Henry 
in  who  here  fulfils  the  functions  of  a  Christ  in  the  sepulchre.  •  •  •  •  Abov^ 
biilC  of  sufficientlv  profane  composition  rises  a  curious  reredos  of  «ood 
this  altar  or  suratiemij  p  .         ^_  sculpture  proves 

workedwth  more  patience  than  art inebiju-u'^'  v        ' 

Tr lemish  origin.  Finallv  our  chapel  has  been  entirely  painted  hut  m  place 
of  lotMng  ifwith  those  briUiant  colours  of  azure  and  go  d  for  which  the 
middle  ages  had  such  an  affection,  they  have  given  it  a  costume  of  the  sad- 
rft  and  pal  Ttii,..     Certain  columns  reproduce,  on  a  gigantic  scale  those 
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starting  from  the  mouths  of  dragons,  which  will  soon  be,  if  the  new  archi- 
tect does  not  rectify  it,  planted  across  the  arch  of  the  opening  of  the  chapel  ; 
this  piece  of  wood  will  serve  as  support  to  some  twenty  bad  little  statues, 
which  will  be  disposed  like  a  calvary,  such  as  still  exists  in  certain  rural 
churches,  particularly  in  Britanny.  I  simply  announce  these  facts  :  they 
speak  sufficiently  for  themselves,  without  their  having  need  of  a  commen- 
tary." 

In  the  choir  to  the  south  of  the  nave  some  ancient  wood-work  was  pressed 
into  service,  of  which — 

"Two  bassi-relievi  were  missing;  to  replace  them,  they  have  modelled 
twice  over  in  papier-macho,  a  Preaching  of  St.  John  Baptist,  which  is  thus 
found  thrice  repeated.  All  the  little  statues  which  were  destroyed,  have 
been  also  restored  in  papier-mach^.  This  wood-work,  of  which  the  execu- 
tion is  admirable,  is  now  found  so  glued  over  with  oil-paint  (giiare  varnish  ?) 
that  one  can  no  longer  appreciate  the  delicateness  of  the  tool :  the  figures 
and  the  misereres  nf  the  stalls  have  had  the  same  fate.  Some  panels  of  the 
woodwork  offered  no  subject;  they  have  caused  marquetry  work  to  be 
imitated  there  by  the  pencil — every  where  and  always  the  intention  to  de- 
ceive the  eye."  "  They  have  had  the  barbarity  to  use  up,  to  cut,  to  pare 
doors,  which  came  from  Gaillon,  which  passed  for  a  chef-d' i£uvre.  They 
have  employed  the  pieces  to  make  a  frame  for  the  painting  over  the  principal 
altar,  benches  for  the  choir-boys,  and  desks  for  the  cantors.  "  In  a  sculp- 
ture of  the  Nativity  in  this  choir,  they  forgot,  while  restoring  it,  to  place 

Our  Lord  in   the  cradle." "In  this  same  choir  are  now  found  the 

monuments  of  some  abbats  of  St.  Denis ;  they  are  the  only  ones  which  the 
revolution  has  not  destroyed.  But  before  they  found  here  the  right  of 
asylum,  they  have  been  compelled  to  suffer  rude  outrage." — "They  afso  de- 
vised the  fabrication  of  a  Suger,  by  means  of  a  grotesque  face  of  pure  fancy, 
taken  from  a  boss  of  the  ancient  cloister,  a  bloated  and  trivial  face,  recently 

illuminated  with   a  drunkard's  red." "  From  four  or  five  Apostles  of 

the  Sainte  Chapelle  which  had  been  carried  to  St.  Denis,  they  have  drawn 
out  the  twelve  by  moulding  them  one  upon  another.  Tliese  twelve  figures, 
executed  in  plaister,  are  placed  against  the  pillars  of  the  winter  choir.". . . . 
"  A  glazed  enclosure  guarantees  the  canons  from  every  current  of  air,  it  is  a 
real  frame  of  glass,  set  in  plaister  foliage,  and  papier-mache  mouldings.  The 
poor  royal  church  is  cruelly  expiating  its  passed  magnificence." 

"  We  have  not  to  talk  either  of  the  high  altar,  nor  of  the  stalls  of  the 
great  choir,  nor  of  the  mosaic  pavement  of  the  sanctuary  ;  they  have  none 
of  them  any  archsological  pretensions ;  let  us  leave  them  in  peace.  The 
choir  is  paved  in  black  and  white  squares,  just  like  the  vestibule  of  a  SoKr- 
geois  house,  or  a  dining  room.  At  the  extremity  of  the  apse,  two  marble 
columns  annulated  like  those  of  the  twelfth  century,  and  crowned  with  capi- 
tals of  the  thirteenth,  carry  a  wooden  platform,  on  which  repose,  in  shrines 
of  gilt  bronze,  the  relics  of  the  three  martyrs,  and  which  serves  at  the  same 
time  as  canopy  to  the  seat  of  the  first  dignitary  of  the  chapter.  They  have 
also  cut  up  by  slices  some  precious  wood-work  of  the  chapel  of  Gaillon  to 
compose  with  it  a  niche  for  the  armed  chair  of  the  primicier,  which  has  re- 
mained empty  since  1S30." 

"  Chapels  of  the  Apse. — If  we  run  over  the  chapels  ranged  round  the  apse, 
we  again  find  there  all  the  faults  which  abound  in  those  of  the  nave.". .  . . 

"Plaister  displays  all  its  magnificence  in  the  whole  circuit  of  the  sanctuary." 
......  "As  the  height  of  luxury  they  have  spread  with  full  hands  on  the 

borders  of  the  tables  of  the  altars,  nasty  pieces  of  glass  picked  up  in  the 
stalls  of  the  Boulevards."  "  In  the  chapels  of  St.  Benedict,  St.  Genevieve, 
and  St.  Eugenius,  under  the  tables  of  the  altars,  great  tombs  of  stone,  which 
appear  to  contain  bodies  of  the  saints,  are  each  fairly  composed  of  a  huge 

block,  of  which  the  exterior  alone  has  the  form  of  a  sepulchre In  the 

chapel  of  St.  John  Baptist,  a  cross  of  the  fifteenth  century,  a  curious  monu- 
ment extracted  from  the  ancient  cemetery  of  the  Innocents,  is  now  planted 
on  a  balustrade.  This  cross  finds  itself  exalted  on  a  column  channeled  in 
chevrons,  in  the  style  of  the  twelfth  century;  it  is  sustained  by  a  bar  of 
iron,  without  the  aid  of  which  it  would  immediately  fall  upon  the  pavement. 
The  Virgin  and  St.  John  the  Evangelist  ordinarily  accompany,  as  is  known, 
the  representation  of  Christ  upon  the  Cross; — they  thought  of  placing  here 
the  statues  of  these  two  personages.  It  was  not  very  difficult  to  procure  a 
St.  John  ;  but  there  was  a  want  of  a  suitable  Virgin.  What  was  to  be  done 
in  this  penury  ?  The  restoration  of  St.  Denis  is  fertile  in  expedients.  A  very 
innocent  Apostle  was  condemned  to  the  punishment  of  decapitation,  and  on 
his  masculine  shoulders  they  adjusted  the  head  of  a  woman  with  tearful 
eyes.  On  the  facade,  they  had  travestied  the  Virgin  into  a  man  ;  they  wished 
to  give  her  her  revenge.  But  unhappily  in  spite  of  the  feminine  head  and 
Teil,  we  travellers  by  the  old  roads  recognise  the  poor  Apostle,  by  the  book 
■which  he  carries,  and  the  bareness  of  his  feet. 

"We  trust  the  reader  will  pardon  us  such  minute  details.  We  have  re- 
served the  strongest  for  the  last.  They  had  in  their  bands  the  front  of  a 
sarcophagus,  which  may  well  date  from  the  eighth  century.  What  a  windfall 
for  people  who  have  seen  Rome,  and  know  a  little  of  their  catacombs.  The 
front  of  the  tomb,  in  spite  of  its  purely  funereal  inscription,  lias  becmie  the 
front  of  an  altar.  If  we  complain  of  it,  they  answer  us  that  it  is  seen  at 
Rome  in  all  the  basilics.  On  the  marble  has  been  placed  a  reredos  of  a  new 
make,  with  Monogram,  Fish,  and  Dove;  one  might  really  fancy  one's-self  at 
the  end  of  the  grottoes  of  St.  Sebastian.  In  order  to  render  the  illusion 
more  entire,  and  the  parody  less  imperfect,  they  conceived  the  idea  of  ex- 
pressing in  a  lively  manner,  the  defeat  of  paganism,  and  this  is  the  way  they 


set  about  it.  At  the  sale  of  a  defunct  antiquary,  of  I  do  not  know  what  il- 
lustrious society,  they  purchased  a  little  marble  vase  perfectly  intact,  sculp- 
tured with  an  eagle,  and  decked  with  an  epitaph.  This  sufficiently  impure 
vase  was  destined  to  become  a  reliquary.  A  primitive  Christian  could  not 
have  seen  without  horror  upon  an  altar,  the  eagle  of  the  persecutor,  and  the 
names  of  the  Dii  Manes ;  two  strokes  of  the  chisel  therefore  dealt  justice  to 
these  pagan  emblems,  and  on  the  debris  of  the  eagle,  thty  traced  a  cross, 
which  they  took  care  to  make  as  awkward  as  possible,  in  order  to  make  it 
pass  for  the  work  of  a  primitive  Christian,  fanatic  and  maledroit.  It  is  thus 
that  at  St.  Denis  they  make  a  joke  of  the  Christianity  of  the  catacombs." 


PROCEEDINGS    OF    SCIENTIFIC    SOCIETIES. 

SOCIETY  OF  ARTS,  LONDON. 
Jan.  14. — Joseph  Payne,  Esq.,  in  the  Chair. 

The  first  communication  read  was  "  On  a  new  Condensing  Rotary  Steam 
Engine."  by  Messrs.  Cordes  and  Locke.  Models  and  drawings  of  the 
iavention  were  exhibited. 

This  is  an  invention  belonging  to  the  numerous  class  of  rotary  steam 
engines,  but  differs  from  them  in  two  respects.  1st.  That  whereas  they 
have  extensive  rubbing  surfaces,  which  require  great  accuracy  and  careful 
packing,  and  are  attended  with  much  friction  and  loss  of  power,  the  newly 
invented  engine  has  no  packing  and  scarcely  any  friction,  being  merely  a 
wheel  or  vanes  revolving  within  a  case,  and  receives  impact  from  the  steam 
as  it  passes  from  the  cylinder  to  the  condenser.  2nd.  That  whereas  the 
common  engine,  revolving  at  high  velocities,  has  to  encounter  great  resist- 
ance from  the  air,  this  wheel  revolves  in  vacuum,  by  means  of  a  condenser 
worked  by  a  triple  pump,  separated  from  the  machinery  of  the  engine. 
The  proof  which  the  patentees  ofter  of  the  excellency  of  the  engine,  con- 
sists in  the  results  of  certain  experiments,  made  on  a  large  scale,  iu  pump- 
ing water,  and  in  direct  competition  with  engines  of  the  common  form  ;  in 
which  experiments,  it  was  made  to  appear  that  the  same  general  useful 
effect  was  obtained  from  the  new  as  from  the  old  engine,  but  with  a  much 
simpler  and  cheaper  apparatus.  The  paper  concluded  with  an  account  of 
a  large  experiment,  in  which  the  rotary  engine  was  used  as  an  auxiliary 
to  a  common  engine,  with  a  gain  of  one-third  more  power. 

Mr.  CoRDEs  gave  an  interesting  account  of  the  working  of  the  engine, 
and  the  results  of  the  various  experiments  that  had  been  made ;  after 
which  a  lengthened  discussion  took  place,  in  which  Blr.  Newton,  Mr. 
Kotch,  and  other  scientific  gentlemen  and  engineers,  bore  testimony  to  the 
ingenuity  of  the  invention.  The  cost  of  constructing  au  engine  on  Messrs. 
Cordes  and  Locke's  principle  is  stated  to  be  from  £15  to  i,'20  per  dynome- 
tric  horse-power,  exclusive  of  boilers,  the  weight  of  engine  per  horse- 
power not  exceeding  4  cwt. 

ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 

Dec.  14, 1846.— David  Maclagan,  M.D.,  F.R.S.E.,  President,  in  the 

Chair. 
The  following  communications  were  made  : — 

1.  "  Oh  </ie  means  of  Preventing  Accidents  to  Railway  Trains."  By  J. 
Stewart  Hepbcrn,  Esq.  Two  expedients  are  proposed — for  preventing 
collisions,  and  for  rendering  them  less  fatal  wheu  ihey  do  happen.  To 
prevent  collisions,  he  proposes  a  break  of  a  much  more  effectual  kind — 
not  rubbing  on  the  tyre  of  the  wheels,  but  pressing  down  upon  the  rail, 
and  at  the  same  time  lifting  two  of  the  wheels  off  the  rail  altogether. 
This  he  proposes  to  be  worked  from  the  last  carriage  in  the  train,  and  gra- 
dually to  be  taken  up  by  the  next  break  in  front,  and  so  on  to  the  locomo- 
tive. In  this  way  there  would  be  no  danger  of  the  carriages  iu  the  after 
part  of  the  train  running  into  those  in  front  when  the  breaks  are  applied.^ 
To  render  collisions  less  fatal,  if  they  should  happen,  he  proposes  to  have 
one  of  the  luggage  vans,  both  in  front  aud  iu  the  rear  of  the  train,  fitted  up 
as  buffer  wagons,  with  a  set  of  very  strong  springs  at  both  ends  of  the 
wagon,  to  deaden  the  stroke,  still  continuing  the  usual  buHers  in  all  the 
other  carriages. 

2.  Description  and  drawing  of  an  "  improved  Railway  Indicator  and 
Alarum."  By  Mr.  Andrew  Carrick.  He  proposes  that  a  lever  be  at- 
tached to  the  locomotive  (with  a  rule  joint  to  prevent  its  action  on  revers- 
ing the  engine),  which  shall  come  in  contact  with  a  short  inclined  plane, 
at  a  certain  distance  from  each  station,  when  the  engine  should  he  slowed. 
The  lever  is  pushed  upwards  by  tlie  incline,  and  strikes  a  bell,  which  gives 
notice  to  the  engineer,  especially  in  foggy  weather,  immediately  to  take 
the  steam  off,  as  he  is  approaching  a  station. 

3.  Description  of  an  '•  It(k  to  he  used  in  M'riting  to  the  Blind,  icith 
some  remarks  on  n-hetlur  the  Roman  Ali'hab'jt  shoidd  be  used,  or  one  of 
easier formatiim  by  the  Pen."  By  Robert  Fortis,  Esq.  The  iuk  is  of  a 
peculiar  kind,  composed  of  common  ink,  acetate  of  lead,  and  gum  arable, 
by  w^riting  with  which  on  common  paper,  tiie  letters,  which  must  be  of  a 
tolerably  large  size,  are  easily  felt  and  read  by  the  blind.  This  was  proved 
by  his  making  a  blind  boy  read  several  sentences  which  he  had  not  pre- 
viously done.  Mr.  Foulis  also  goes  into  the  question,  whether  it  would 
not  be  better,  in  writing  to  the  blind,  to  have  au  arbitrary  character  of 
easier  formation  with  the  pen  than  the  Roman  alphabet. 
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4.  Dr.  Wilson  exhibited  in  action,  and  described  an  "  Electro-Magnetic 
Coil  machine"  ronstnicted  by  Messrs.  Kemp  and  Co  ,  Infirmary  street, 
and  showed  that  Mr.  Brown's  coil  machine,  lately  exhibited,  is  made  on 
the  same  principle  as  -Mr.  Kemp's,  which  had  the  priority. 

Jan.  11. — George  Tait,  Esq.,  V.P.,  in  the  Chair. 
The  follow  ing  comnmnieaiions  were  made  : — 

1.  Description,  with  a  drawing,  of  an  "  i/our/i/  Self-Registering;  Baro- 
meter." Hy  Mr.  1'.  .M'Farla.ne.  He  proposes  to  have  twelve  barometer 
tubes  placed  side  by  side  in  a  case  dipping  into  separate  cups  of  niercury, 
the  lower  end  of  the  tubes  being  bent  at  a  right  angle,  and  ijround  even  at 
their  mouths.  A  valve  is  (itted  to  act  on  each  of  the  mouths,  and  to  the 
other  end  of  the  valve  is  attached  a  lever,  on  which  at  every  hour,  a  wire 
moved  by  clock  work  presses  and  shuts  each  valve  iu  succession  :  thus  re- 
taining the  mercury  in  each  tube  at  the  exact  height  at  which  it  stood  at 
that  particular  hour  of  the  day  or  night,  and  as  they  are  all  read  olT  at 
one  time,  tliere  will  be  no  occasion  for  correction  for  temperature. 

2.  Proposed  improvement  in  "  Locomotires  anil  Railwni/  Carriages,  par- 
ticularly in  their  Wheels  and  Breaks."  By  Mr.  J.  Wight.  He  proposes 
a  new  form  of  wheel  for  the  running  wheels  of  locomotive  engines  and 
railway  carriages.  In  place  of  running  in  a  vertical  direction,  which  he 
finds  by  experiment  to  be  very  apt  lo  cause  the  wheels  to  leap  off  the  rail 
on  arriving  at  some  impediment,  perhaps  a  very  slight  one,  especially  when 
on  a  curve,  he  proposes  lo  have  the  wheels  (except  the  driving  wheels) 
running  at  an  angle  of  15  degrees,  the  upper  part  of  the  tyre  lo  be  next 
the  carriage,  and  the  lower  part  of  it  upon  the  rail,  with  two  sets  of 
spokes,  one  set  as  at  present,  and  the  other  vertical,  so  as  to  bear  the 
weight  of  the  carriage.  He  conceives  their  axles,  which  are  to  be  sepa- 
rate, and  not  in  one  piece  as  at  present,  will  be  much  stronger,  though 
lighter,  for  the  section,  taken  at  the  angle  of  45  degrees,  is  stronger  than  a 
section  perpendicular  to  the  horizontal  axle.  But  tiie  chief  improvement 
he  conceives,  consists  in  their  safely,  having  no  tendency  to  run  oil'  the 
rdil,  although  upon  a  curve  of  small  radius.  He  also  proposes  that  the 
break,  instead  of  checking  the  wheel  by  rubbing  on  the  tyre,  should  be 
made  to  rub  upon  the  rail  itself.  The  break  to  be  about  2  feet  long,  so  as 
to  present  a  large  rubbing  surface  to  the  rail,  and  to  be  moved  by  the  or- 
dinary lever  or  screw  power. 

3.  On  a  new  and  improved  "Method  nf  Saving  Life  on  Skating  Lochs 
and  Curling  Ponds."  By  Mr.  Jamks  Baillie.  He  jiroposes  to  have  a 
flat-bottomed  boat,  with  mallets,  ropes,  short  ladder,  and  other  implements, 
kept  at  the  side  of  the  loch,  and  a  long  rope  also  to  be  managed  by  two 
men  at  the  opposite  sides,  who,  when  any  one  has  fallen  into  the  water, 
can  speedily  bring  this  rope  over  the  spot,  which  the  person  immersed  may 
lay  hold  of  until  the  boat  arrives, 

ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
Jan.  11.— Mr.  Tite,  V.P.,  in  the  Chair. 

A  paper  was  read  on  the  Ancient  City  of  Syracuse,  by  Samuel  Angell, 
V.P.,  which  is  given  iu  another  part  of  the  Journal. 

Mr.  ScoLEs,  honorary  secretary,  exhibited  a  drawing  of  an  ancient  bath 
in  Syracuse  (he  considered  it  U>>n)an),  the  vault  of  which  was  formed  by 
earthern  cylindrical  tubes,  2^  inches  in  diameter,  like  a  wine-bottle  with 
the  bottom  out,  the  smaller  end  of  which  entered  the  larger  end  of  the 
tube  next  it,  and  so,  without  involving  the  principle  of  the  arch,  formed  a 
vault,  iu  this  case  seven  feet  in  span.  The  tubes  were  tilled  with  cement, 
and  covered  on  the  top  with  a  layer  of  tiles. 

Mr.  Donaldson  communicated  a  paper,  "  On  a  mode  of  Measuring  and 
Valuing  Cariienlers'  and  Joiners'  Work,  tcith  the  view  of  obtaining  greater 
correctness  than  h:j  the  mode  now  yursued."  By  Mr.  Browning,  archi- 
tect. 

Mr.  TiTE  said,  architects   had   been  told   recently,  in   a    work    which 
had  attracted  some  notice,  that  this  was  a  matter  with  which  they  should 
have  nothing  to  do.     But  the  fact  was,  they  couldn't  help  it,  and  moreover 
would  not  do  theirduty  towards  their  einplojers  if  they   neglected  atten- 
tion to  it.    He  had  himself  no  liking  for  measuring  and  valuing,  but  never- 
theless he  was  obliged  to  do  it.     As  to  any  change  in  the  mode  of  measur- 
ing, he  thought  it  would  have  to  come  fr,im  the  operatives  rather  than  from 
the   profession.      That   it    was  much   needed   there  could   be  no  doubt. 
The  mode  of  measuring  stone  was  especially  empirical.     Measuring   first 
the  cube  stone,  then  "face,'  "  bed,"  and  ''joint,"  as  plain  work  :  then  the 
sunk  work ;  thin  the  moulded   work  ;  led  to  a  false   result.     Sir  Uobert 
Smirke,  at  the  Post  Office,  had  struck  a  blow  at  the  system  when  he  re- 
fused to  allow  the  bed  and  joint  lo  be   measured,  and   gave  an   increased 
price  for  the  cube  stone.     The  engineers  had  cut  the  knot  which  the  others 
attempted  lo  untie,  liy  measuring  the  cube  stone  and  nothing  else,  iiicludiug 
all  labour  in  the  price.     This,  however,  was  manifestly  an  unsatisfactory 
mode,     lieturning  to  the  general  question,  architects  were  bound  to  see 
that  their  employers  were  fairly  dealt  with.     It  was  easy   to  certify  an 
amount,  but  no  man  should  do  so  unless  satisfied  as  to  its  correctness. 
The  art  could   not   be  separated  from  the  business.     Measuring  might  be 
delegated  to  ollieis,  but  even  then  the  architect  was  justly  held  responsible. 
It  was  so  also  in  Greece,  where,  if  an  aichitecl's  estimates  were  exceeded 
in  the  execution  of  Uie  works,  his  own  forUine  was  liable  for  the  difference. 

[Will  Mr.  Tite  tell  us  how  to  get  at  the  labour  of  sawing  the  stone  and 
sunk   work  and  other  labour    connected   with  beds    and  joints,  or  the 


labour  on  the  face,  without  first  measuring  them.  It  is  very  true  that 
builders,  to  suit  the  convenience  of  some  architects,  give  a  price  for  stone 
per  foot  cube,  including  beds  and  joints ;  but  before  they  do  so,  they  first 
calculate  from  an  average,  in  the  best  manner  they  can,  the  value  of  the 
sawing  and  setting,  and  then  add  it  to  the  price  of  the  stone.  The  only 
advantage  of  such  a  practice  is  that  it  saves  a  little  trouble  in  measuring  the 
work,  allows  a  clerk  of  the  works  to  measure  the  stone  work,  and  dispenses 
with  the  employment  of  an  experienced  surveyor.  la  the  same  manner,  it 
might  be  advocated  that  buildings  should  be  taken  at  so  much  per  foot  cube, 
and  doubtless  this  method  would  save  much  trouble; — but  what  dependance 
could  there  then  be  iu  the  correctness  of  the  value  of  the  work  and  labour 
done  ?— Ed.  C.  E.  &  A.  Journal.] 

TAe  Papworth  Testimonial. — Several  architectural  friends  of  Mr.  Pap- 
worth,  on  his  retiring  from  the  profession  as  an  architect,  at  the  age  of  70 
years,  met  at  Mr.  Donaldson's  house,  in  Uussell-square,  on  Monday,  the  25th 
ult.,  to  present  him  with  a  beautiful  Silver  Inkstand,  "  as  a  tribute  of  their 
respect  and  esteem  for  his  talents  as  a  distinguished  architect,  and  for  his 
worth  as  a  man."  The  testimonial  was  presented,  with  an  eloquent  oration, 
by  Mr.  Cockeiell, — the  lateness  of  the  month  prevents  us  giving  even  a 
brief  outline  of  it,  or  Mr.  Papworth's  reply. 

INSTITUTION  OF  CIVIL  ENGINEERS. 
Jan.  19. — .•1n;iU(i/  Meeting. — Sir  John  Uennie,  President,  in  the  Chair. 

The  following  gentlemen  were  elected  officers  for  the  ensuing  year: 
President,  Sir  John  Rennie  ;  Vice-presidents,  W.  Cubiit,  J.  Field,  J.  M. 
Kenilell.  and  J.  Simpson;  Council,  J.  F.  Bateraan,  I.  K.  Brunei,  J.  Locke, 
Sir  J.  Macneil,  J.  Miller,  W.  C.  INlylne,  T.  Sopwith,  R.  Stephenson,  G. 
P.  Bidder,  J.  Cubitt,  Captain  Coddington,  and  C.  Holtzapflel. 

Telford  medals  were  presented  to  INlessrs.  Barlow,  Snell,  Hafding,  Wil- 
liams, Parkes,  West,  and  Ritterbandt ;  and  premiums  of  books  to  Messrs. 
Turnbull,  Heppel,  and  Robertson. 

Council  Premiums,  consisting  of  collections  of  books  of  considerable 
value,  were  presented  to  Messrs.  Barlow,  Snell,  and  Harding,  in  addition 
to  the  Telford  medals.  Succinct  memoirs  were  given  of  the  deceased  mem- 
bers, IMessrs.  Crane,  Deville,  Hanilley,  and  Wiusland. 

The  Report,  which  stated  that  the  Institution  was  in  a  most  prosperous 
condition,  entered  fully  into  a  description  of  the  alterations  of  the  building 
during  the  recess.  The  principal  works  appeared  to  be  the  remodelling 
the  basement  story,  putting  a  portico  at  the  entrance,  and  balconies  to  the 
first  and  second  floors,  and  enlarging  the  theatre.  Thanks  were  unani- 
mously given  to  Mr.  T.  H.  Wyatt,  the  architect,  Mr.  Grissell,  the  builder, 
and  Mr.  Manby,  the  secretary,  who  superintended  the  execution  of  the 
works. 

The  President's  Address.—Sir  J.  Rennie,  after  alluding  to  the  stimulus 
the  profession  had  received  from  the  number  of  public  works  recently  un- 
dertaken, and  the  high  posiiion  which  the  Institution  had  obtained  from  the 
successful  labours  of  its  various  nirmbers,  impressed  on  them  tlie  necessity 
of  still  further  exertions,  in  order  to  support  the  scientific  cliaracter  they 
had  earned.  He  then  reviewed  the  progress  that  had  been  made  in  rail- 
way travelling  and  steam  navigation,  and  made  some  valuable  remarks  oq 
the  formatiou  of  bar  harbours  and  the  drainage  of  extensive  districts  of 
marsh  linds.  The  president  then  remarked  upon  the  appointment  of  civil 
engineers  hy  government  to  investigate  into  the  merits  of  various  projects 
which  had  been  submitted  to  the  Health  of  Towns  Commissioners,  and  ob- 
served, that  if  the  same  system  had  been  pursued  with  regard  to  railways, 
the  public  would  huve  derived  infinitely  greater  advantages  than  they  were 
likely  to  do  from  their  piescut  system.  Sir  J.  Rennie  concluded  his  able 
address  by  thanking  the  officers  and  members  of  the  Institution  for  the 
kindness,  attention,  and  support  which  they  had  on  all  occasions  exhibited 
towards  him. 

Thanks  were  voted  to  the  president,  vice-presidents,  and  other  members 
of  the  council,  and  to  the  secretary,  and  the  meeting  adjourned. 


NOTES  ON  FOREIGN  WORKS. 

Machine  Manufactories  in  Germany. — The  construction  of  the  manufac- 
tory established  at  Essliugen  (Wiirteniberg)  proceeds  rapidly.  On  the  1st 
of  May  last,  the  building,  1000  feet  by  00  feet,  was  begun,  and  one  half  is 
now  completed,  and  workmen  are  already  employed  in  the  carriage  de- 
partment. For  removing  the  single  engines,  some  new  water-works  are 
being  erected,  the  establishment  having  a  lOO-horse  water  power  at  its 
command.  The  annual  proihice  will  amount  to  000,000  florins  (£150,000, 
Kn-'lish),  and  employ  500  worl-imen.  It  will  shortly  be  completed,  and 
thus  Wiirlemherg  will  not  only  produce  her  own  locomotives,  wagons,  and 
other  railway  requisites,  but  it  is  said  that  even  the  Roman  lines  will  be 
supplied  from  Esslingen.  The  direction  is  confided  to  M.  Kessler,  and 
government  has  assisted  it  with  every  facility  and  aid  desirable.  The 
same  Gentleman  was  also  the  founder  of  the  Karlsruhe  manufactory,  com- 
menced iu  1S37,  which  has  since  1842  produced  an  immense  quantity  of 
railway  implements.   It  now  employs  SCO  workmen,  and  since  its  erection 
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has  constructed  70  locomotives,  and  90  are  now  in  hand,  for  the  lines  of 
South  Germany,  Switzerland,  Hanover,  Prussia,  &c.  If  the  makinj;  of 
turn-tables,  liridges,  and  other  structural  parts  of  railways,  be  taken  into 
account,  the  activity  of  these  two  establishments  may  be  easily  calculated. 
Occupyins,  jointly,  1300  workmen,  and  producins;  2,000,000  fl.  (£350,000) 
of  work  a-year,  they  may  vie  with  any  establishment  in  Belgium  or 
England.  Ten  years  ago,  any  such  plan  would  have  been  considered  in 
Germany  quite  impracticable  and  chimerical. 

Jl/.  Riigentles,  the  painter,  who  has  travelled  twelve  years  in  different 
parts  of  Simlh  America,  the  Brazils,  &c.,  has  brought  back  a  collection  of 
about  .SOOO  sketches,  some  of  large  size.  The  views  of  Americ:in  cities, 
and  tlieir  chief  buildings,  with  architectural  details  thereof,  will  be  the 
move  interesting,  as  plans  of  the  ancient  structures  erected  by  the  Jesuits, 
and  even  the  new  public  buildings  of  these  infant  commonwealths,  are  not 
suOicienlly  known. 

Inlerriijition  to  the  great  Water-Works  at  Hamburg. — These  important 
works  ha\e  come  to  a  standstill,  by  the  burghessen  council  having  refused 
a  supplementary  grant  of  some  500,000  marks.  This,  after  millicjus  have 
been  already  expended,  seems  a  strange  manner  of  doing  business.  It  is 
said,  however,  that  the  citizens  of  Hamburg  never  conteuiplaled  the  erec- 
tion of  such  stupendous  show-buildings  ;  besides,  yielding  to  private  in- 
terests, and  other  paltry  practises,  are  also  objected  !o. 

Great  Scientific  Prizes  in  France. — Our  French  neighbours  regret,  very 
justly,  the  falling  into  disuse  of  those  prix  ilecemiau.r,  instituted  by  Napo- 
leon, towards  which,  uot  merely  moneary  graspingness,  but  legitimate 
emulation,  were  once  aspiring.  Still,  the  prizes  proposed  every  year  for 
the  advancement  of  science  are  greater  in  France  than  in  any  other  coun- 
try. We  I'eport  on  the  present  occasion  one  of  the  Prizes  of  Argentciiil — ■ 
viz.,  "  Is  ihe  intervention  of  water,  in  the  state  of  combinaliori,  necessary 
for  effecting  chemical  reaction  between  acids  and  their  bases?"  This  im- 
portant queslion  has  been  treated  by  M.  Fr^niy  in  his  interesting  memoir 
"  On  the  Hydrates."  It  has  been  completely  refuted,  by  the  experiments 
of  this  philosopher,  that  all  anhydrous  acids  (i.e.  those  deprived  of  water) 
cannot  combine  with  bases;  which  signifies  that  they  have  lost  their  qual- 
ity of  acids.  He  then  proves  that  the  carbonic,  sulphuric,  sulphurous, 
phosphoric,  and  other  acids,  combine  very  well,  in  their  anhydrous  state 
with  bases.  And  it  is  only  those  compounds  which  are  both  acids 
and  bases  in  their  turn,  which  require  the  existence  of  water  for  display- 
ing their  chemical  affinities  or  attraction. 

The  A'ch;  Great  Prussian  Line. — The  Berlin  government  have  definitely 
decided  on  a  direct  line  to  Koenigsberg,  Avhich  will  be  begun  next  spring. 
It  is  said  that  this  resolution  has  been  hastened  by  that  of  the  Russian 
authorities,  who  intend  to  construct  a  line  from  the  Interior  to  the  Prussian 
frontiers. 

Frost-Phenomena  at  Rome. — The  present  severe  winter  has  imparled  to 
the  capital  of  the  artistic  world  a  strange  appearau'  e  :  the  palaces  of  the 
Emperors,  the  Coloseum,  triumphal  arches,  and  temples,  are  covered  vpith 
a  thick  coat  of  ice,  and  the  wide  plain  of  Latium,  from  the  mountains  up 
to  the  Mediterranean,  is  covered  with  a  crust  of  snow,  which  even  the  mid- 
day rays  of  the  sun  are  unable  to  melt, 

Impraciicabilittj  of  Continental  Railways  in  the  Wititer  Season. — All 
the  lines  in  the  north  of  Germany  have  been,  more  or  less,  interrupted  by 
the  late  severe  frosts  ;  as,  for  instance,  the  Berlin  and  Sile«ian,  as  well  as 
the  Berlin  and  Hamburg,  which  had  been  only  opened  a  few  days  pre 
vious  to  being  thus  obstructed.  On  the  frontiers  of  the  Mark  and  Silesia, 
where  the  line  has  been  carried  through  the  forests  of  the  Lausnitz,  a  com- 
pany of  sixteen  or  twenty  travellers  had  to  remain  a  whole  night  on  the 
rails,  on  which  the  engines  had  been  frozen  in  ;  and  in  the  village  of 
Kohlfurth  there  were,  at  one  time,  six  trains  stuck  fast,  so  that  no  others 
could  proceed,  although  three  lines  cross  each  other  at  this  point.  The 
mails  and  passengers  were  obliged  to  be  couveyed  on  sledges. 

Destruction  of  a  high-road  near  the  Rhine  by  an  Earthquake. — A  most 
extraordinary  phenomenon,  caused  by  ihe  upheaving  of  the  earth  (similar 
to  those  which  sometimes  occur  in  South  America,  &c.),  has  lately  taken 
place  at  Unkel,  on  the  banks  of  the  Khine.  In  this  neighbourhood,  there 
exists  a  quarry  of  basalt,  from  which  the  stone  is  taken  for  the  high-road. 
Between  this  basalt  stratum  and  the  Rhine  a  large  plain  extends,  through 
which  pasii-s  the  high  road.  This  plain  has  now  been  converted  into  a 
mount,  and  the  road  thrown  up  100  feet  into  the  air.  The  locality  resem- 
bles a  place  blown  up  by  the  bursting  of  a  mine  Some  minutes  before 
the  eruption  look  place,  a  terrible  roaring  was  heard,  like  tho  approach  of 
a  hurricane,  which  caused  the  mail-drivers,  who  were  passing  at  the  time, 
to  hasten  away.  This,  however,  was  not  heeded  by  a  carter,  whose  ve- 
hicle, with  a  Iliad  of  5,000  kilogrammes,  was  rolled  like  a  pebble,  lifted  up 
in  the  air,  aud  then  buried  100  feet  beneaih  the  ruins  of  the  falling  rocks. 
To  the  north  of  the  basalt  stratum  extends  a  vineyard,  on  a  high  elevation 
of  ground  :  this  mountain  was  ripped  asunder,  at  the  same  time  that  the 
plain  was  upheaved.  The  appearance  of  the  spot  is  altogether  extraordi- 
nary and  curious. 

Naples. — Two  new  churches,  of  good  style,  have  been  lately  erected 
here,  likewise  two  large  public  fountains,  with  antique  figures  and  has- 
relievos.  Broad  footpaths  have  been  laid  in  the  most  frequented  streets, 
as  far  as  Posilippo,  and  the  square  before  the  church  of  St.  Francisco 
macadamised,  which  hitherto  has  been  very  uncomfortable  to  the  public. 
High- walled,  broad  quays  line  the  shore,  up  to  the  Villa  of  St.  Lucia; 


— still,  landscape  admirers  say,  that  the  former  rocks  and  pravel,  binding 
the  sea  were  more  picturesque.  An  artesian  well  is  being  dug  in  the  gar- 
dens of  the  Palazzo  Reale,  and  huge  iron  gates  are  being  erected,  on  the 
grand  pedestals  of  which  the  two  bronze  horses,  presented  hither  from  St. 
Petersburg,  are  to  be  plaeed.  A  large  heap  of  splendid  gold  coins  of  the 
oldest  period  of  Roman  history,  have  been  discovered  at  Pompeii,  which 
has  tilled  our  antiquarians  with  extasy. 

An  Italian  Model  Railicay.—TUe  line  between  Lucca  and  Pisa  has  been 
lately  opened,  and  the  communication  between  the  two  cities  takes  place 
four  times  a  day,  and  on  holidays— as  those  set  forth  for  the  recreation  of 
the  humbler  classes— five  times  a-day.  The  line  was  constructed  under 
the  direction  of  M,  Dohlnieyer,  a  (ierman  engineer,  and  is  built  in  a  very 
workmanlike,  sterling  manner.  Even  the  carriages  of  the  last  class  are 
covered,  and  the  sides  protected  by  leather  curtains— if  such  be  necessary 
in  that  Ausonian  climate.  The  prices  are  not  higher  than  on  the  other 
Italian  lines,  and  the  road  passes  through  all  the  luxuriant  olive  grores  of 
the  Lucchese.  A  person  is  now  able,  during  one  day's  stay  at  Livorno, 
to  pass  a  few  hours  at  Lucca,  and  also  at  Pisa,  and  return  in  the  evenin" 
to  Civita  Vecchia  ;— a/orcei/  way  of  travelling,  it  is  true,  but  one  in  ac'^ 
cordance  with  the  rapid  progress  of  our  times.  A  steam  communication 
between  Livorno  and  Corsica  has  existed  for  some  time  past ;  and  another 

with   Elba  is   projected.      The   line   to   Florence  progresses  very  slowly 

which,  however,  is  rather  creditable  to  the  Tuscan  government,  as  the  rural 
communities  raise  some  objections  to  the  intersection  of  their  communal 
roads,  and  which  the  grand  duke  does  not  wish  to  cut  through  in  an  arbi- 
trary manner. 

Gold  Mines  on  the  Coast  of  Guinea. — The  attempt  to  regularly  work 
these  famous  mines  has  often  been  tried,  but  without  any  beneficial  result; 
most  probably  arising  from  the  climateric  condition  of  the  country  ;  with 
which,  however,  our  present  hygisci^tic  knowledge  is  more  likely  to  cope 
successfully.  The  Dutch  Government  has  now  formed  a  new  and  sys- 
tematic plan,  and  a  person  connected  with  the  Colonial  Office  has  visited 
Freyburg,  for  the  purpose  of  engaging  the  most  skilful  miners.  This  has 
been  eflfected,  and  the  whole  mining  colony  will  immediately  start  for  its 
destination. 

Governmental  Chemistry  in  Bararia. — A  society  has  been  formed  at 
Munich  for  the  dissemination  (not  d'd-fusion)  of  useful  knowledge,  under 
the  presidency  of  the  royal  heir  to  the  throne.  The  first  work  published 
by  this  society  is  a  "  Handbook  of  Chemistry,"  by  Runge.  A  most  novel 
plan  has  been  adopted  in  this  work — namely,  to  put  chemical  solutions  and 
compounds,  in  natura,  upon  slips  of  paper,  which,  exhibiting  all  the  va- 
riety of  chemical  colours,  and  being  pasted  beside  the  text,  afford  to  the 
incipient  chemist,  and  such  as  have  no  laboratory  at  their  command,  the 
very  substance  described  and  ddated  upon,  before  his  eyes;  and  which,  in 
many  cases,  shows  traces  of  crystallization,  &c.  The  book  exhibits, 
thereby,  a  very  pleasing  and  varied  appearance,  and  is,  moreover,  written 
with  tliat  simplicity  and  system,  as  to  be  intelligible  to  the  capacity  of 
every  intellectual  person — a  merit  more  unusual  than  is  generally  sup- 
posed. 

J.  L Y. 


NOTES  OF  THE  MONTH. 

The  Hall  at  Hampton  Court  Palace,  known  as  Wolsey's  Hall,  has  been 
re-opened  to  the  pulilic;  having  undergone  a  series  of  embellishments  by 
Mr.  Willeinent,  which  contribute  to  make  it  one  of  the  grandest  in  Europe. 
The  large  windows,  thirteen  in  number,  on  the  north  and  south  sides  of 
the  ball,  have  been  filled  with  new  stained  glass,  harmonizing  with  the 
noble  windows  at  the  east  and  west  extremities.  The  compartmeuts  of 
the  east  and  west  windows  are  occupied  by  the  arms  of  Henry  VIII.  and 
those  of  his  house.  The  subjects  of  the  thirteen  new  windows  now  added 
by  Mr.  Willement  are  the  armorial  pedigrees  of  the  six  wives  of  Henry 
VIII.,  alternating  with  the  eight  heraldic  badges  of  the  monarch — the 
Tudor  rose,  the  fleur-de-lis,  the  portcullis,  the  red  dragon,  &c.,  within 
separate  wreaths  of  foliage. 

The  Globe  states  that  tbe  Commissioners  of  Woods  and  Forests  have  re- 
solved on  carrying  into  effect  the  long -projected  improvements  in  the 
vicinity  of  Buckingham  Palace.  In  the  course  of  tlie  ensuing  summer, 
various  buildings,  nearly  opposite  the  equerries'  entrance,  are  to  be  razed 
with  the  ground ;  and  shortly  after  Midsummer,  it  is  rumoured, Charlotte- 
street  Chapel  is  to  be  taken  down. 

Mr.  Dyce  has  been  commissioned  to  paint,  on  Ihe  walls  of  the  staircase 
at  Osborne  House,  in  fresco,  on  a  large  scale,  an  historical,  or  rather  poeti- 
cal, subject — "  Neptune  yielding  to  Britannia  the  Sovereignty  of  the  Seas." 
The  finished  study  for  the  picture  has  been  submitted  lo  Her  Majesty  and 
Prince  Albert ;  who  have  expressed  their  satisfaction  by  ordering  its  im- 
mediate execution. 

Cases  have  arrived  in  Athens  containing  the  collection  of  casts  taken 
from  the  has  reliefs  of  the  Parthenon,  now  in  London— aud  which  the  Bri- 
tish Government  has  presented  to  the  Athenian  Museum.  These  works 
of  Art  have  heen  temporarily  deposited  in  an  ancient  Turkish  mosque  ; 
and  will,  in  a  few  days,  be  ready  for  the  admission  of  the  public. 

Royal  Steam  Navy. — It  is  in  contemplation  to  appoint  an  additional  comp- 
troller of  the  steam  machinery  of  the  Royal  Navy,  and  Captain  Elise  will  have 
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the  aid  of  a  practical  engineer  in  this  department.  Mr.  Lloyd,  chief  engi- 
neer at  Woolwich  Dockyard,  is  named  for  the  appointra»nt  of  the  steam  ma- 
chinery  hranch,  with  offices  at  the  Admiralty.  Mr.  Rigby  is  appointed  second 
assistant  to  the  chief  engineer  at  Woolwich  Dockyard,  the  increase  of  the 
works  requiring  the  addition  of  a  second  assistant  to  the  department. 

The  Tubular  Brii/A'fs.— The  platfojms  and  workshops  required  for  the 
construction  of  the  Menai  and  Conway  bridges  are  in  progress.  The 
piatform  at  the  Menai  .Straits  will  be  1000  feet  Ion-.  The  works  will  be 
superintended  by  Mr.  Edwin  Clark,  the  resident  engineer,  whose  assiduity 
and  earnestness  in  the  experiments  and  other  labours  connected  with  this 
undertaking  have  proved  very  valuable. 

The  A>«'  Planet. — Mr.  Adams's  raathemalical  investigations  are  now 
published  as  an  apcndix  to  the  Nautical  Almanack.  A  very  clear  paper  on 
the  subject  of  the  controversy  has  recently  appeared  in  the  Mechanics 
Magazine,  under  the  title  ".\xoniensis,"  bii  tthougb  the  ability  of  the 
writer  and  his  zeal  in  defence  of  our  countryman's  claims  are  deserving  of 
great  praise,  we  think  that  he  has  entertained  the  question  somewhat  too 
warralv.  The  priority  of  Mr.  Adams's  discovery  is  now  established  be- 
yond dispute,  and  all  further  discussion  should  be  maintained  without  even 
the  appearance  of  personal  recrimination.     .V«k  tali  auxilio  tempus  eget. 

Dr.  Hlorse's  Si/stem  of  Ccrographi/.— 'By  this  invention  a  map  may  be 
drawn  as  quickly  and  as  well  with  a"  pen  and  ink  on  paper,  in  a  grouud  as 
thin  and  perfect  as  a  common  copper  plate  etching  ground,  and  in  a  few 
hours,  perhaps  in  a  few  minutes,  obtain  from  it  a  type-metal  plate,  which 
shall  print  every  point,  line,  and  letter  of  the  drawing  under  the  coramoa 
printing  press  as  rapidly  as  newspapers  or  wood-cuts  are  printed.  Several 
maps  executed  by  Ur.  Morse  were  upon  the  table,  and  for  clearness  and 
beauty  far  exceeded  any  wood  engraving.  In  particular,  the  writing  on 
the  lines  representing  water,  and  which  can  hardly  be  done  at  all  in  wood, 
is  effected  in  a  manner  little  inferior  to  copper-plate.  Already,  in  America, 
the  discovery  has  been  most  extensively  applied,  putting  tlie  means  of  in- 
struction into  the  hands  of  the  many  at  the  cheapest  possible  r&le.— Geogra- 
phical Society,  Jan.  1 1. 

An  analysis  uf  Bohemian  frlass,  by  Dr.  Roicney.— This  is  the  glass  so 
valuable  for  its  infusibility  in  the  construction  of  the  combustion  tubes  used 
in  organic  analysis.  Although  .soda  was  found  present  to  the  extent  of  J 
of  the  potash,  the  glass  appears  to  be  essentially  a  silicate  of  lime  and 
potash,  in  which  the  oxvgen  in  the  silicic  acid  is  to  that  in  the  bases  as  & 
to  1.  It  gave  73  per  cent,  silicic  acid,  llj  potash,  3  soda,  lOi  lime,  with 
small  quantities  of  alumina,  peroxide  of  iron,  magnesia,  and  oxide  of  maa- 
ganese,  to  make  up  the  100  parts.— C/ieraJcoJ  Society,  Dec.  1. 


COVENT  GARDEN  THEATRE. 

We  have  had  an  opportunity  of  watching  the  progress  of  the  alterations 
of  this  house,  from  the  commencement  of  the  works  on  the  3rd  of  Decem- 
ber last  to  the  present  time,  and  have  been  surprised  to  see  such  a  gigantic 
concern  proceed  with  so  much  rapidity.  During  the  two  months  the 
works  have  been  in  hand  the  whole  of  the  interior  of  the  theatre,  from  the 
ceiling  to  the  foundation,  has  been  taken  down  ;  two  walls,  varying  from 
3  to  4  bricks  thick,  and  22  feet  high,  have  been  carried  up  in  cement  from 
the  foundation  to  support  the  front  and  back  of  the  boxes,  and  on  these 
■walls  are  erected  cast  iron  columns,  10  ft.  4  in.  apart  in  front,  and  II  ft.  6  in. 
apart  at  the  back  of  the  boxes,  and  0  in.  to  8  in.  in  diameter,  from 
the  level  of  the  pit  tier  of  boxes  up  to  the  ceiling,  which  support  five  tiers  of 
boxes.  Two  new  stone  staircases,  surrounded  with  brick  walls,  carried 
up  from  the  level  of  the  ground  to  the  upper  tier  of  boxes  and  gallery,  have 
been  built,  and  all  the  stone  steps  prepared,  and  the  saloons,  grand  stair- 
cas;e,  and  the  entrance  halls  and  lobbies  have  been  completely  changed  and 
re-constructed.  U'hen  we  tell  our  professional  readers  that  these  works 
have  been  executed  within  the  short  period  of  two  months,  out  of  which 
three  weeks  were  occupied  in  pulling  down  the  old  interior,  we  think  they 
will  be  surprised  ;  and,  we  must  observe,  that  all  the  works  have  been  car- 
ried up  in  tlie  strongest  manner.  M'e  state  this  because  a  malicious  report 
has  been  spread  that  part  of  the  works  had  failed  during  the  progress. 
This,  we  can  positively  state,  is  not  the  case.  If  there  be  a  fault,  it  is  that 
too  much  materials  have  been  used  ;  but  when  it  is  recollected  the  necessity 
of  having  a  theatre  constructed  without  vibration,  this  additional  strength 
will  not  "appear  superfluous.  The  decorations  will  be  superbly  grand,  and 
are  commenced. 

From  our  last  view  of  the  premises  on  the  2Stli  ult.,  we  have  no  doubt  of 
tlic  works  being  completed,  with  all  the  decorations,  by  the  middle  of 
March.  Too  much  praise  cannot  be  awarded  to  Mr.  Albano  for  his  perse- 
vering labours  in  directing  the  works  and  labours  of  from  600  to  700  men, 
constantly  at  work  night  and  day. 

During  the  progress  of  taking  down  the  interior  fittings,  it  was  discovered 
that  the  plates,  9  inches  by  C  Inches,  in  the  main  wall  of  the  building  4 
feet  thick,  were  entirely  perished,  although  they  appear  to  have  been  of 
sound  Memi-1  timber  when  put  into  the  building.  These  timbers,  to  the 
extent  of  from  800  feet  to  900  feet  run,  have  been  removed,  and  replaced 
with  brickwork  pinned  in  with  cement.  Me  firmly  trust  this  will  be  a 
warning  to  architects  against  using  large  timber  plates  and  bond  timber  in 
brickwork. 

When  the  whole  of  the  works  are  complete  we  will  give  our  readers 
some  detailed  account  of  the  extent  of  the  works,  to  show  what  may  be 
done  by  perseverance  in  a  short  period 


LIST    OF    NTi-W    PATENTS- 
GRANTED   I.S-  ENGL.\ND   FROM   DECEMBER  31,  1846,  TO  JANUARY  21,  1847. 
Six  Months  allowed  Jor  Enrolment,  unless  otherwise  expressed. 

Tliomas  Edge,  of  Great  Peter-street,  Westminster,  gas-meter  manufacturer,  for  "  Im- 
provements in  tlie  manufacture  of  gas-meters." — Sealed  Dec.  ,31. 

George  David  Myers,  of  Bridge-row,  London,  engraver  and  printer,  Wiliiam  Cooper,  of 
Saint  Paul's  Ctlurchyard,  bonnet  manufacturer,  and  Ttiomas  Wansbrougll,  of  Southivark 
Square,  SuRiey,  hatter,  for  "  Improvements  in  ttie  manufacture  of  caps,  bonnets,  twolc- 
covers,  curt.lins.  and  hangings,  show  cards  or  boards,  labels,  theatrical  decorations,  and 
coffins." — Dec.  '.i\. 

William  Knowleden,  of  Great  Guildford-street,  Soutbwark,  engineer,  for  "  Improve- 
ments in  steam  engines.'* — Dec.  31. 

Stephen  R.  Parkhurst,  of  Leeds.  York,  manufacturer,  for  "  Improvements  in  carding 
wool,  cotton,  and  other  librous  substances."— Dec.  31. 

Clemence  Augustus  Kurtz,  of  Salford,  Lancaster,  manufacturing  chemist,  for  *'  certain 
Improvements  in  the  mode  of  preparing  and  using  indigo  in  the  dyeing  and  printing  of 
woollen,  cotton,  ana  other  fabrics." — Dec.  31. 

Adrien  Chenot,  of  Clichy  la  Garenne,  near  Paris,  for  "  certain  Improvements  in  the 
treatment  of  metallic  oxides  and  other  compounds,  and  in  apparatus  for  the  same." — 
Dec.  31. 

Charles  Dow.se,  of  Camden  Town,  Middlesex,  gentleman,  for  "  Improvements  in  ap- 
plying springs  to  braces,  .0  'portfolios,  to  hats  and  caps,  and  memorandum  and  other 
books."— Dec.  31, 

John  Clegg,  of  Oldham,  Lancaster,  machinist,  for  "Improvements  iu  looms  for  weav- 
ing."— January  7. 

I\Iosi.-s  Poole,  of  London,  gentleman,  for  "  Improvements  in  fish-hooks."  (A  communi- 
cation.)— January  7. 

Samuel  Burrows,  of  Sheffield,  York,  manufacturer,  for  "  certain  Improvements  in  the 
manufacture  of  knives."— January  7. 

Pierre  Louis  Thimote  Thiers,  of  No  40,  Passage  Choiseul,  Paris,  for  "  an  Improved 
instrument  for  drawing  off  the  milk  from  the  breasts  of  women,  and  for  raising  atid  pro- 
tecting the  nipple  both  before  and  after  childbirth." — January  7. 

Charles  Uiinhoid  Lothman,  of  Craven-street,  Strand,  chemist,  for  *'  Improvements  in 
the  manutacture  of  wtiite  lead." — January  7. 

Joseph  Benoit  Pierret,  of  Old  Compton-street,  Middlesex,  engineer,  for  **  Improve- 
ments in  steam-engines." — January  11. 

John  Chtibb,  of  St.  Paul's  Churchyard,  London,  and  Ebenezer  Hunter,  the  elder,  of 
Wolverhampton,  Statforilshire,  lock-makers,  for  "  Improvements  in  latches,  latch-locks, 
and  other  locks  for  fastening."- January  11. 

Douglas  Pitt  Gamble,  of  Crouch  End,  Middlesex,  gentleman,  for  "  Improvements  in  elec- 
tric telegraphs.''— January  U. 

John  Piatt,  of  Oldham,  Lancaster,  machine  maker,  for  "  certain  Improvements  in  the 
method  of  consuming  smoke  and  economizing  fuel." — January  11. 

John  Britten,  of  Liverpool,  Lancaster,  chemist,  for  "certein  Improvements  in  ma- 
chinery or  apparatus  for  printing,  ruling,  and  damping  paper  for  various  purposes." — 
January  12. 

Lionel  Campbell  Goldsmid,  of  Rue  Mogador,  Paris,  Esq.,  for  "  Improvements  in  ap. 
plying  rudders  to  ships  and  other  vessels."    (A  communication.)— January  14. 

John  Fray  Poole,  of  Jiolton-le-Iiloors,  Lancaster,  book-keeper,  for  *'  certain  Improve- 
ments in  machinery  or  apparatus  for  spinning  cotton  and  other  Hbrous  substances."  (A 
communication.)— January  14. 

Joseph  Seraphin  Faucon,  of  Rouen,  France,  banker,  for  "Improvements  in  the  manu- 
facture of  soap." — January  14. 

Alexander  M'Dotigall,  of  Longsight,  Lancaster,  gentleman,  for  "  Improvements  in  the 
manufacture  of  glue,  and  iu  treating  products  obtained  in  the  manufacture  of  glue," — 
January  14. 

Stephen  R.  Parkhurst,  of  Leeds,  manufacturer,  for  "Improvements  in  rotary  engines." 
January  14. 

Henry  Grafton,  of  Holhorn-hill,  London,  engineer,  for  "  Improvements  in  railways 
wheels  and  apparatus  connected  with  railway  carriages." — Jan.  16. 

Frederick  Lesnard,  of  Chester-street,  Kennington-lane,  Surrey,  engineer,  for  "  Im- 
provements in  obtaining  motive  power." — Jan.  16. 

John  M'Intosh  of  Loudon,  gentleman,  for  "Improvements  in  rotary  engines,  and  in 
moving  carriages  up  inclines,  and  in  propelling  vessels." — Jan.  19. 

John  Read,  of  Regent  Circus,  Middlesex,  mechanist,  for  "  Improvements  in  certain 
implements  in  the  cultivation  of  land,"— Jan.  19. 

Edward  Vickers,  of  Sheffield.  York,  meckanist,  for  "  Improvements  in  machinery  for 
cutting  files."    (A  communication.) — Jan.  lil. 

Towers  Shears,  of  Bankside,  Soutllwark,  for  "  Improvements  in  treating  zinc  ores  for 
the  purpose  of  producing  zinc  ingots,  which  improvements  are  applicable  to  the  produc- 
tion of  other  ores  and  matuls." — Jan.  19. 

Thomas  Deakin,  of  Kings  Norton.  Worcester,  engineer,  for  "  Improvements  in  the 
construction  and  arrangement  of  machinery  to  he  used  in  cutting,  stamping,  and  press- 
ing."— Jan.  21. 

Tliomas  Onions,  of  Calais,  France,  engineer,  for  "  Improvements  in  rotatory  steam- 
engines." — Jan.  21. 

Georce  Beadon,  of  Taunton,  Somerset,  commander  in  the  navy,  and  Andrew  Smith,  of 
Princes^street,  Leiccster-square,  Middlesex,  engineer,  for  "Improvements  in  warping 
or  hauling  vessels,  which  improvements  are  also  applicable  to  moving  other  bodies." — 
Jan,  "Jl. 


TO  CORRESPONDENTS. 

Sir  Howard  Douglas  has  sent  a  valuable  paper  on  the  Strength  and  Sta- 
bility of  Hungerfurd  Bridge,  which  we  regret  being  compelled  to  postpone^ 
till  next  month. 

In  reply  to  the  inquiry  respecting  the  dimensions  of  the  model  experi- 
mented upon  at  Millwall  last  month,  we  refer  to  the  number  for  October 
184G.  The  dimensions  there  stated  were  the  same  as  in  the  recent  experi- 
ments, exci-pt  that  the  thickness  of  the  bottom-plate  which  has  no  cellular 
compartments,  was  doubled  for  twenty  feet  on  either  side  of  the  centre. 
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ARCHITECTURAL  CARVING. 

(  JJ'ith  an  Engraving,  Plate  VII.) 


Fig.  I.— Roaf  of  Ravenswonh  Ciatle  Dining-Room. 


Fig.  2.— Stone  Wiiuiow— Carlisle  Cathedral. 

To  our  strong  consistent  advocacy  of  the  introduction  into  arclii- 
tecture  of  real  materials,  which  in  modern  times  have  been  supplanted 
by  counterfeit,  one  of  the  most  obvious  objections  is— where  is  the 
money  to  come  from  to  produce  such  an  architectural  effect  as  we 
are  enabled  to  do  by  the  aid  of  compo,  papier  m.iclie,  composition, 
and  such  productions?  The  ornamental  work  of  the  Italian  facade 
architecture  exemplifies  the  nature  of  the  effect  produced.  Abstract 
reasoning  is  wasted  on  these  reasoners  :  perhaps  a  reference  to  the 
practical  effect  of  their  doings  may  throw  light  on  the  subject.  No 
doubt  they  succeed  in  producing  a  momentary  effect  on  the  spectator 
when  the  building  is  first  cleared  of  its  scaffuldiug,— but  how  long 
does  cheap  splendour  last?  Let  the  unbiassed  spectator  walk  up 
Regent-street— Regent's-park— on  the  terraces  at  Brighton  — and 
view  the  motley  appearance  of  the  buildings;  some  of  one  tint  and 
some  of  another;  one  half  of  a  pediment  light  stone,  the  other  half 
a  dark  stone  tint ;  the  divisional  line  of  two  houses  continued  down 

Ko.  U4.— Vol..  X.— March,  1S47. 


Fig,  3.— lulairl  Stone  Paving— Great  Malvern  Churclr. 


to  the  ground  through  the  blank  windows,  and  half  a  column  to  pach  ; 
— and  let  him  take  into  account  the  weather-marks  of  the  winter 
months,  and  the  peeling  off  here  and  there  of  the  dishonest  integu- 
ment, and  he  shall  allow  that  these  patches  and  stains  are  as  motlev 
as  the  rags  of  poverty,— it  is  but  a  beggar's  dress  which  is  held  up 
for  his  admiration. 

It  is  not  to  be  inferred  that,  because  we  condemn  the  imposture 
when  unsuccessful,  we  condemn  it  because  it  is  unsuccessful.  Deceit 
and  trickery  are  not  the  less  detestable  because  they  are  occasionallv 
practised  so  well  as  to  escape  detection.  These  plaster-clad  edifice's 
have  a  multitude  of  faults  besides  the  patchwork.  To  take  one  of 
the  most  practical  arguments  as  most  suited  to  the  capacities  of 
those  who  constitute  our  opponents— the  stucco  usually  disguises 
wretchedly  inferior  brickwork,  of  bad  materials  imperfectly  put 
together.  The  vile  pretenders  assume  the  appearance— the  strengtli 
of  stone  masonry,  while  they  have  not  even  the  ordinary  stability  of 
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brickwork.    They  are  like  tlie  feeble  be  ist  in  the  fable,  who  indued 
himself  with  the  skin  of  the  lord  of  the  forest. 

Not  unfrequently  they  are  prostrated  in  ruin,  the  result  of  their 
own  pretensions.  Some  of  these  vile  showy  structures  in  the  new 
metropolitan  streets  have  recently  failed  in  this  manner.  We  are 
not  destructionists,  but  we  rejoice  greatly  at  the  intelligence.  If  any 
one  would  compare  the  mere  workmanship  of  plastered  and  un- 
plastered  houses,  let  him  compare  those  of  Regent-street  with  the 
adjacent  Hanover-square.  In  the  latter  place,  the  honest  homely 
bricks  show  themselves  plainly,  as  if  they  had  nothing  to  be  ashamed 
of.  But  an  honest  builder  could  have  taken  no  pride  in  his  work 
when  "running  up"  the  neighbouring  linen-drapers'  palaces.  Deceit 
begets  dishonesty:  a  good  bricklayer  will  soon  become  a  bad  one 
when  he  knows  that  his  work  will  be  concealed  by  white  slime.  He 
has  no  gratification  in  doing  his  work  well-he  shirks  it  and  cheats 
his  employer. 

To  assist  the  architect  in  carrying  out  the  system  we  so  strongly 
advocate,  steam  has  been  brought  to  his  aid  in  rendering  the  pro- 
ductions of  carved  work  less  costly  than  when  produced  by  manual 
labour.  It  is  our  intention  to  direct  attention  to  the  merits  of  such 
works.  We  have  already  noticed  the  Patent  Architectural  Carving 
Works,  in  Eccleston  Street,  Pimlico,  and  explained  the  machm- 
ery.  The  experience  of  two  more  years  has  enabled  the  proprietors 
to'  adapt  the  machinery  to  works  that  were  not  originally  so  pro- 
duced. In  the  show-rooms  may  be  seen  architectural  perforated  pan- 
nelling  for  gallery  fronts,  parapets,  ceilings,  roofs,  and  wainscotting, 
lecterns,  furniture,  church  screens,  and  other  works,  generally  possess- 
ing the  merit  of  correct  design  and  perfect  workmanship.  One  oi 
these  elegant  screens  we  have  shown  in  an  Engraving  (Plate  VII). 
It  has  been  lately  erected  at  Great  Malvern  church,  in  the  archway 
of  the  chancel,  and  is  entirely  executed  in  wainscot  by  the  aid  of  the 
machinery  of  the  Patent  Carving  Works,  at  a  very  small  cost ;  its 
length  is  IG  feet,  and  height  nearly  12  feeU 

The  annexed  wood  engraving  (fig.  1)  is  another  happy  example  of 
the  application  of  the  labours  of  the  same  Works ;  it  shows  the  truss 
of  an  open  timber  roof,  3'J  feet  span.  There  are  eight  of  these 
trusses,  together  with  the  moulded  purlins,  ridge  piece,  cornice, 
rafters,  &c.,  all  executed  in  oak,  for  Ravensworth  Castle  dining-room. 
The  roof  is  30  feet  span,  and  70  feet  long. 

Another  specimen,  in  a  different  material  (fig.  2),  exhibits  the  head 
of  a  window.  This  was  executed  in  Caen  stone,  for  Carlisle  Cathe- 
dral. 

Fig.  3  is  a  specimen  of  inlaid  stone  paving,  which  was  also  exe- 
cuted by  the  carving  machinery  for  Great  Malvern  church. 

The  Company  have  recently  executed  various  other  works,  among 
which  we  may  mention  the  flooring  of  Sir  Robert  Peel's  Picture  Gal- 
lery, and  a  beautiful  stone  screen  for  St.  John's  Church,  Strati  ord,  in 
Essex,  which  has  excited  great  admiration. 

It  will  be  seen  from  the  drawings  we  have  given,  and  the  prices, 
that  ornamental  architectural  works,  of  a  highly  ornate  style,  may  be 
produced  in  real  materials,  at  about  the  same  price  as  the  counterfeit, 
when  we  take  into  consideration  the  cost  of  staining  or  painting, 
graining,  and  so  forth.  Much  may  be  done  if  the  architect  will 
devote  his  attention  to  the  subject,  and  get  rid  of  the  prejudices 
which  he  has  been  led  into  by  a  false  education  -.-let  him  well  stu.ly 
protortion.  More  is  produced  by  this  in  a  public  building  than  al 
your  excrcsences  of  enrichments,  which  are  too  often  applied  as  il 
the  structure  were  intended  to  be  the  show-building  of  a  plasterer 
or  artificial  ornament  manufacturer. 


NOTCS    ON    ENGINEERING, 
No.   VII. 

THE  FORM  AND  EQUILIBRIUM  OF  ARCHES. 

The  object  of  the  present  paper  will  be  to  explain  a  few  theorems 
respecting  the  equilibrium  of  arches,  which  are  very  simple,  and  of 
great  practical  importance.  They  may,  however,  be  prefaced  by  a 
notice  of  the  authors  who  have  already  written  upon  the  subject. 

It  may  be  considered  certain  that  the  medieval  architects,  notwith- 
standing their  extraordinary  skill  in  constructing  arches  and  flying- 
buttresses,  and  in  determining  the  position  and  dimensions  of  piers  and 
buttresses,  derived  their  rules  from  experiment,  and  not  from  theory. 
This  opinion  rests  upon  the  authority  of  the  most  eminent  architec- 
tural writers  of  the  present  day,  among  whom  may  be  cited  Professor 
Willis,  who  fortunately  is  able  to  combine  two  very  diff-erent  kmJs  of 
knowledge,  which  are  both  necessary  for  the  examination  of  the  sub- 
iect-archfflology  and  mechanical  philosophy.  Parent  and  De  la  Hire, 
who  wrote  about  150  years  ago,  seem  to  have  been  the  first  who  en- 
deavoured to  give  a  mechanicaUheory  of  the  arch;  and  since  their 
time,  the  number  of  writers  on  the  same  subject  has  been  extremely 
numerous,  and  has  included  some  of  the  most  eminent  mathematicians 

'"uToutd  occupy  too  much  space  to  notice  the  labours  of  these 
authors,  or  even  to  enumerate  their  works.  But  a  sufficient  y  distinct 
notion  of  them  mav  be  obtained  by  considering  them  divided  into  two 
distinct  classes,  who  investigated  the  theory  from  two  altogether  diffe- 
rent points  of  view.  The  first  class-the  earliest  and  the  most  nume- 
rousidirected  their  attention  chiefly  to  the  conditions  to  which  the 
component  stones  of  an  arch  must  be  subjected  in  order  that  they  may 
not  Blide  upon  the  surfaces  of  mutual  contact.  The  second  class  con- 
sisted of  those  who  neglected  this  idea  of  sliding  altogether,  and  con- 
fined themselves  to  the  conditions  necessary  to  prevent  the  joints  from 
ovenins  The  first  class  includes  the  names  of  Couplet,  Bernouilh, 
Belidor,  Coulomb  and  Bossut,  continental  writers  who  have 
been  followed  by  Hooke,  Gregory,  Hutton,  Emerson,  Whewell  and 
Gwilt.  in  this  country.  Many  of  these  writers  have  considered  the 
arch  as  composed  of  perfectly  smooth  voussoirs,  and  sustained  inde- 
pendently of  frictiou-in  this  condition  the  arch  is  said  to  be  "equili- 

'"^ Now 'this  theory  of  the  arch,  though  long  in  vogue  and  sanctioned 
by  the  highest  authority,  has  been  found  practically  insufficient  for  the 
purposes  of  the   engineer.     As  a  matter  of  fact,  the  voussoirs  of 
Lhes  have  always  so  great  friction  that  they  never  slide  upon  each 
other.  The  old  theory,  therefore,  speculated  about  an  accident  which 
experience  showed  to  be  never  likely  to  occur.     Consequently  the 
investigations,  though  frequently  exhibiting  extraordinary  mathemati- 
cal  research,  and  leading  to  very  beautiful  results,  con  d  scarcely  be  of 
any  direct  value  to  the  practical  engineer;  anU  accordingly,  a  wri  er 
who  has  taken  the  highest  position  in  this  country  for  his  pra  tic 
rpplications  of  mechanical  principles-Professor  Moseley,  has  in  h  s 
writings  entirely  excluded  the  speculative  investigations  just  men- 
U  ned:and  has  confined   his  attention  to  the  statical  conditions  ne  es- 
sary  for  preventing  that  accident  which  may  and  does  occur-the 

''tZ:^J^'^  endeavour  to  follow  him.  It  hasunfo.u- 
nitelv  happened  that  though  his  principles  are  characterised  by  ex- 
ue  ne  accuracy,  the  results  are  frequently  ^°^  -^-^^^f  ^ ^^^, 
value  to  an  engineer.  Now  what  will  be  here  attempted,  i,  to  estab- 
U  ha  few  general  propositions  which  are  frequently  unknown  or  mis- 
I  ed,"fd  to  give  soma  methods  by  which  the  form  and  thrust  o 
a  ehes  niay  be  calculated,-not  with  anything  like  the  genera hty  and 
urecision  studied  by  Professor  Moseley,  but  with  accuracy  quite  suffi- 
^ienl T'ordinary  purposes,  and  with  perfect  facility  of  computaUon 
to  all  who  are  acquainted  vfith  common  arithmetic. 
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There  are  three  conditions  to  be  considered  as  affecting  the  equili- 
brium of  tlie  arch — 1st.  The  form  and  dimensions  of  the  inlrados  or 
internal  lower  curve  of  the  arcli :  2nd.  The  form  and  dimensions  of  the 
extrados  or  external  curve  of  the  arch:  3rd.  The  weight  and  dis- 
position of  the  loading.  The  first  condition  of  courses  includes  the 
rise  and  span ;  the  second,  combined  with  the  first,  is  equivalent  to  a 
determination  of  the  depth  of  the  voussoirs;  the  third  exhibits  the 
fxternal  forces  to  which  the  system  is  subjected  :  for  we  suppose  that 
not  only  is  the  weight  of  the  loading  known,  but  also  the  manner  of 
its  distribution — that  is,  whether  and  in  what  degree  its  specific 
weight  or  density  varies  in  different  parts  of  it. 

But,  it  may  be  asked,  is  not  this  enumeration  of  the  conditions  of 
equilibrium  imperfect  from  the  omission  of  the  form,  number,  and 
position  of  the  joints?  The  answer  to  this  question  is  important,  be- 
cause it  exhibits  in  the  strongest  light  possible  the  distinction  between 
the  ancient  and  the  modern  theory  of  the  arch.  It  is  manifest  that 
the  extrados  and  intrados,  which  have  been  enumerated  as  two  of  the 
"conditions,"  simply  define  the  depth  of  each  voussoir  and  the  form 
of  its  upper  and  lower  curved  surfaces:  the  lateral  dimensions  of  the 
voussoir,  and  the  form  of  those  surfaces  of  it  which  are  in  contact  with 
the  adjacent  voussoirs,  are  as  yet  left  indeterminate.  Consequently 
it  is  not  known  how  many  joints  there  be,  or  even  whether  there  be 
any  joints.  Neither  is  the  direction  of  the  joints  ascertained  ;  they 
may  be  plane  converging  joints,  or  they  may  be  "joggled,"  or  all 
vertical,  or  all  horizontal — (as  an  instance  of  the  latter  case  maybe 
cited  the  Treasury  of  Atreus  at  Mycene,  where  the  stones  are  not 
wedged  together,  but  are  merely  disposed  in  horizontal  courses,  each 
resting  upon  and  over-lapping  that  beneath  it,  the  whole  being  heven 
in  such  a  form  as  to  give  the  structure  the  appearance,  but  not  the 
mechanical  properties,  of  a  dome). 

It  is  as  well  to  consider  these  objections  in  limine.  The  answer 
then  is  this.  The  theory  which  Professor  Moseley  lias  exclusively, 
and  Professor  Whewell  and  other  writers  partially,  adopted,  and 
which  we  are  endeavouring  to  set  before  the  reader  in  a  new  form, 
presupposes  that  the  stones  are  sufficiently  cuneiform  to  be  incapable 
of  sliding  past  each  other:  but  further  than  this  no  consideration  is 
paid  to  the  form  of  the  bed-surfaces.  The  mutual  friction  of  the 
voussoirs  is  so  great,  that  there  is  not  the  least  difficulty  in  so  shaping 
them,  that  the  arch  shall  not  fail  by  their  sliding  past  each  other — 
that  accident,  as  has  been  said,  is  never  known  to  occur.  So  that  the 
precautions  under  this  head  being  perfectly  obvious,  the  theory  does 
not  at  all  deal  with  them,  and,  as  we  shall  see  further  on,  is  independent 
of  the  form  and  direction  of  the  joints — or  to  speak  more  precisely,  the 
theory  shows  how  to  ensure  the  stability  of  the  arch,  whatever  may  be 
the  inclination  of  the  beds,  ic,  however  numerous,  or  however  few 
they  may  be  ;  so  that  the  structure  should  stand  even  if  intersected  by 
infinite  du  mberof  joints  running  in  every  possible  direction — provided 
always  that  they  were  sufficiently  convergent  or  joggled,  so  that  the 
voussoirs  could  only  fail,  if  they  did  fail,  by  opening,  and  not  by 
slipping. 

The  reader  who  approaches  the  subject  for  the  first  time  will  not 
perhaps  perceive  at  once  the  full  effect  of  these  observations.  But  his 
attention  is  now  directed  to  them,  as  he  will  be  left  hereafter  to  apply 
them  for  himself  to  the  cases  particularly  discussed.  Returning  now 
to  the  three  "  conditions"  which  have  been  enumerated,  we  find  that 
they  give  rise  to  four  distinct  problems — three  of  the  problems  arise 
from  combining  any  two  of  the  conditions  as  data  to  find  the  third, 
and  the  fourth  problem  arises  from  the  combination  of  all  three  con- 
ditions considered  as  known  data.     The  four  problems  are  these — 

1.  Given  the  distribution  of  the  loading  and  the  intrados  to  deter- 
mine the  extrados  proper  for  stability. 

2.  Given  the  distribution  of  the  loading  and  the  extrados  to  deter- 
mine the  inlrados  proper  for  stability. 

3.  Given  the  extrados  and  intrados  to  determine  the  distribution  of 
the  loading  proper  for  stability. 

4.  Given  the  extrados,  the  intrados,  and  the  amount  as  well  as  dis- 


tribution of  the  loading  to  find  the  consequent  horizontal  thrust  of  the 
arch. 

It  will  be  observed  that  the  absolute  weight  of  the  loading  is  taken 
into  account  in  the  fourth  problem  only :  in  the  other  problems  the 
relative  weight  is  alone  considered  ;  in  other  words,  the  form  of  the 
arch  is  connected  not  with  the  actual  amount  of  the  external  forces,  but 
with  the  relation  or  comparative  amount  of  those  forces,  as  they  vary 
in  different  parts  of  the  structure.  It  may  perliaps  be  as  well  to  re- 
collect that  in  this  respect  there  is  an  analogy  between  the  arch  and 
the  other  two  contrivances  employed  for  spanning  the  interval  be« 
tween  piers  or  abutments— namely,  the  catenary  and  the  girder.  For 
respecting  the  catenary,  it  is  known  that  if  a  heavy  cable  and  a  fine 
thread,  both  of  the  same  length,  span  the  same  distance,  they 
will  assume  the  same  form :  and  this  similarity  of  form  will  be  ob- 
served either  when  the  cable  and  the  thread  are  each  of  uniform 
thickness  throughout  its  length,  or  when  (the  thickness  not  being  uni- 
form) the  law  of  variation  is  the  same  for  each.  Also  the  form  of  the 
girder  of  uniform  strength,  or  the  variation  of  the  sectional  dimen- 
sions of  a  girder  that  it  may  be  equally  strong  in  every  part,  depends 
not  on  the  actual  amount  of  the  load,  but  on  its  distribution  or  com- 
parative weight  in  different  parts.  This  digression  will  not  appear 
superfluous  when  it  is  considered  how  much  the  physical  conception 
of  a  subject  like  the  present  is  cleared  by  a  distinct  apprehension  of 
its  relations  to  kindred  subjects. 

We  shall  take  the  fourth  problem  first,  because  it  is  the  simplest. 
Here,  however,  as  elsewhere,  it  is  simply  intended  to  show  how  much 
may  be  done  by  very  simple  calculations — the  discussion  of  the  pro- 
blem in  all  its  generality,  and  with  perfect  accuracy,  vpill  not  be  at- 
tempted. 

Thrust  of  jirchea. 

The  thrust  or  horizontal  pressure  of  the  arch  tending  to  push  its 
abutments  outwards  is  the  distinguishing  charticteristic  of  that  struc- 
ture. This  kind  of  force  does  not  exist  in  the  other  contrivances  for 
spanning  the  intervals  between  abutments.  The  suspension  chain, 
attached  at  its  extremities  to  the  summits  of  two  towers,  exerts  at 
those  points  a  horizontal  force  inwards,  equal  to  the  tension  of  the 
catemry  at  its  lowest  point.  In  the  beam  or  girder,  the  forces  of 
tension  and  compression  are  equal  and  opposite,  and  there  is,  there- 
fore, no  external  horizontal  force  on  the  abutments. 

The  following  method  will  explain  the  cause  of  the  horizontal 
thrust  of  the  arch,  and  serve  in  estimating  its  amount.  Let  the  ac- 
companying diagram  represent  the  half  of  an  arch,  and  its  own  load 
considered  as  a  separate  statical  system.  And  to  make  the  case  sim- 
pler, let  us  suppose  the  load  on  the  half  arch  sustained  entirely  by  it, 
and  not  supported  in  any  way  by  the  contiguous  portions  of  loading 
on  either  side  of  it,  which  are  supposed  to  be  removed.      The  hall- 


load   here  represented  will  not,  in  that  case,  have  any  external  force 
actii  g  upon  it  to  modify  the  effect  of  its  weight  on  the  half  arch. 
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Let  it  also  be  supposed  that  the  half  arch  removed  had  the  effect 
of  exerting  on  the  half  arch  represented  certain  pressures,  of  which 
the  resultant  is  i  force  P,  acting  at  some  point  d  in  the  crown.  P  will 
be  wholly  horizontal,  if  the  two  halves  of  the  arch  be  similar  and 
similarly  circumst  inci-d.  For,  if  every  part  of  their  mutual  pressure 
were  vertical,  it  must  act  upward  on  one  half  arch  ;  and  in  the  oppo- 
site direction,  or  downwards,  on  the  other  half  arch.  And  this  is 
evidently  inconsistent  with  the  hyputlieais  that  both  half  arches  are 
similarly  circumstanced. 

The  other  forces  of  the  system  are  its  pressures  upon  its  abutment. 
These  pressures  will  have  a  single  resultant,  acting  al  some  point,  a: 
and  by  equating  the  vertical  and  horizontal  forces,  it  follows  that  the 
components  of  this  resultant  are  an  upward  vertical  force  equal  to 
the  weight  of  the  system  (W),  and  a  horizontal  force  equal  to  P,  but 
contrary  in  direction. 

Kow,  the  tendency  of  the  weight  W  to  turn  the  half  arch  about 
the  abutment  may  be  considered  the  cause  of  the  force  P  at  d  being 
called  into  existence.  As  no  horizontal  forces  but  those  mentioned 
are  supposed  to  act,  the  horizontal  force  P  exists  iu  every  part  of 
this  arcli. 

Draw  a  c  horizontal,  and  Q6  vertical  from  G  the  centre  of  gravity 
nf  the  system  :  this  latter  line  is  that  in  which  the  weight  of  the 
system  acts.     Draw  also  c  d  vertical. 

The  vertical  distance  of  the  upper  force  P  from  a  is  equal  to  cd^ 
and  the  horizontal  distance  of  the  force  W  from  a  is  a  6.  The  mo- 
ment of  P  about  a  is  therefore  P  X  cd,  and  that  of  W  is  W  X  a  6 : 
these  moments  are  equal  to  each  other. 

ab 
.■.W.ab=P.cd,  orP=W.  — . 

cd 

If,  therefore,  we  knew  the  exact  value  of  ab,  cd,  and  the  total 
weiglitVV,  we  should  be  able  to  get  P  at  once  from  the  above  simple 
equation.  But,  in  fact,  we  do  not  know  the  exact  point  a,  which  is 
the  point  of  application  of  the  resultant  of  the  forces  at  the  spring- 
ing ;  neither  have  we  ascertained  the  exact  point  c.  All  we  know  of 
either  point  is  that  it  is  somewhere  between  the  extrados  and  intradosi 
at  the  springing  and  vertex  respectively.  ' 

It  is  not  necessary,  however,  for  our  purpose  to  define  either  point 
for  the  limits  assigned  for  its  position  are  generally  small  enough  to 
define  P  from  the  above  equation  with  sufficient  accuracy  for  pr  ctical 
purposes.  By  referring  to  the  equation,  it  will  be  seen  that  the 
greatest  value  of  P  is  derived  from  giving  a  b  its  greatest,  and  cd  its 
least,  possible  value  :  and  conversely,  the  least  value  of  P  is  derived 
from  giving  a 6  its  least,  and  cd  its  greatest,  possible  value.  The 
real  value  of  P  lies  betweeu  these  limits. 

1st.  The  greatest  value  of  P  is  derived  from  giving  ab  its  greatest 
and  ed  its  least  value;  which  conditions  are  satisfied  by  supposing  o 
to  be  in  the  extrados  at  the  springing,  and  d  in  the  intrados  at  the 
vertex.  Hence,  from  the  equation  we  get  this  rule — "The  greatest 
value  of  the  horizontal  thrust  is  derived  from  multiplying  the  tola 
weight  of  the  half  arch  by  the  horizontal  distance  of  its  centre  o 
gravity  from  the  springing  of  the  extrados,  and  dividing  the  product 
by  the  leant  height  of  the  arch,  or  the  height  of  the  vertex  of  the 
intrados  above  the  springing  of  the  extrados." 

2nd.  The  least  value  of  P  is  derived  from  giving  at  its  least,  and 
cd  its  greatest,  value.  Hence,  a  must  be  taken  in  the  intrados,  and  d 
in  the  extrados;  and  the  corresponding  rule  will  be — "Multiply  the 
otal  weight  of  the  half  arch  by  the  horizontal  distance  of  its  centre 
of  gravity  from  the  springing  of  the  intrados,  and  divide  the  product 
by  the  greatest  height  of  the  arch,  or  the  height  of  the  vertex  of  the 
extrados  above  the  springing  of  the  intrados." 

Having  obtained  these  rules  we  may  proceed  to  practical  illustra- 
tions of  them.  It  may  however  be  first  observed  that  their  accuracy 
dependsentirely  on  the  supposition  that  the  half  arch  does  not  sustain 


Fig.  2. 


horizontal  pressures  from  the  effect  of  the  loading :  if  it  did,  the  hori- 
zontal thrust  P  at  d,  would  no  longer  be  equal  to  the  P  at  a,  fig.  1. 

Let  us  take  the  case  of  a  half  arch, 
a  a'  d  d',  supporting  a  mass  of  masonry 
above  it,  as  in  the  accompanying  figure 
2.  This  would  be  the  case  of  a  gate- 
entrance,  or  arch  beneath  a  tower.  If 
the  tower  be  lofty  compared  with  the 
rise  of  the  arch,  we  may  suppose  G  the 
centre  of  gravity  of  the  half  load  cen- 
trically  situated.  This  hypothesis  saves 
the  trouble  of  calculating  the  position 
of  the  centre  of  gravity  of  that  part  o'^ 
the  masonry  which  is  situated  in  the 
spandril  of  the  arch:  the  n^e/g/i/ how- 
ever of  that  portion  must  be  included  in 
the  total  load  W ;  taking  G  iu  this  posi- 
tion, then  the  rest  of  the  calculation  is 
very  simple.  Draw  the  vertical  line 
b  b,  indicating  the  direction  in  which 
W  acts.  Then,  as  we  have  already 
shown,  the  greatest  and  least  values  of  H  J 
the  horizontal  or  lateral  thrust  are  re-  '  -  ' 
spectively, 

Wx"-iandWx  — 
c  d  c  d'. 

Suppose,  for  example,  that  the  weight  of  the  masonry  W  is  20  tons ; 
that  by  measurement  c  d'  the  least  rise  of  the  arch=  8  feet,  and  a  b= 
4  feet,  (the  span  of  the  arch  being  about  four  times  as  much),  then  we 
get  immediately  the  greatest  value  of  the  thrusts  20  tons  X |  or  =  10 
tons.  And  suppose  it  to  be  also  found  by  measure  that  C  d,  the  ex- 
treme rise,  IS  9  feet,  and  a'  6'=3^  feet,  then  the  thrust  =  20  tons  X  Si 
-^  9  =  7|  tons.  ' 

Now  it  will  be  observed  that  between  the  greatest  and  least  value 
of  the  thrust  so  obtained  (7^  and  10  tons),  there  is  a  considerable  dis- 
crepancy, namely,  upwards  of  two  tons.  But  it  is  to  be  remembered, 
that  methods  here  explained,  though  founded  on  exact  principles, 
are  merely  approximative;  and,  moreover,  we  have  purposely  chosen 
a  much  more  unfavourable  instance  than  will  generally  occur  in  prac- 
tice. 

In  making  a  section,  as  in  the  above  figure,  dividing  the  arch  and 
its  loading  into  two  parts,  it  is  virtually  assumed  that  the  part  of  the 
loading  which  is  represented  in  the  figure  is  not  subject  to  forces 
arising  from  its  connection  with  the  part  supposed  to  be  removed. 
That,  in  general,  this  hypothesis  is  nearly  correct,  will  be  allowed 
when  it  is  considered  that  the  masonry  of  the  superstructure  is  laid 
on  gradually  in  successive  horizontal  courses,  and  that  each  stone  is 
supported  in  its  place  by  those  below  it,  and  h^is  no  tendency  to  roll 
over  or  move  sideways.  Where  the  workmanship  is  accurate,  there 
will  be  little  strain  between  the  two  halves  of  the  load,  except  from 
"  settling"  or  similar  accidental  causes,  the  nature  of  which  precludes 
specific  calculation. 

The  above  method  of  determining  the  thrust  cannot  apply  except 
when  the  form  of  the  structure  is  such  as  to  allow  of  a  tolerably 
accurate  guess  as  to  the  position  of  the  centre  of  gravity  of  the  load 
sustained  by  the  half  arch.  This  can  only  be  made  where  the  specific 
gravity  of  the  loading  is  uniform,  and  the  structure  is  so  lofty  com- 
pared  with  the  rise  of  the  arch,  that  the  mass  contained  in  each  span- 
dril is  too  small  to  materially  affect  the  centre  of  gravity.  Where, 
however,  the  rise  of  the  arch  is  considerable  compared  with  th  ' 
dimensions  of  the  superstructure,  we  may  resort  to  the  following 
method,  which  wi.l  be  found  very  convenient,  and  which  will  have 
the  advantage  also  of  determining  the  thrust  when  the  loading  is 
heterogeneous. 
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Let  ABFH  represent  the 
vertical  section  of  the  half  arch; 
the  part  of  the  load  below  B 
(in  the  spindril)  bearing  a  con- 
siderable proportion  to  the 
part  above  B.  And  to  take  all 
the  variations  of  circumstances 
at  once,  let  us  suppose  that  it 
has  been  found  necessary  (from 
considerations  which  will  be 
referred  to  hereafter)  to  load 
the  arch  with  heavier  materials 
in  one  part  than  in  another  ; 
for  instance,  with  light  sandy 
ballast  near  the  vertex,  and 
heavy  granite  rubble  towards 
the  springing. 

Instead  of  taking  the  load, 
as  before,  as   a  single   mass, 

consider  it  made  up  of  several  portions,  as  in  the  figure.    Let  the 
part  in  the  spandril  be  taken  as  two  (nearly)  triangular  masses  or 


-J  B 


prisms,  A  E  C,  C  D  B.  The  forms  of  the  rest  of  the  loading  will  de- 
pend  upon  the  nature  of  the  superstructure.  But  where  the  upper 
line,  F  GH,  is  a  horizontal  straight  line,  we  may  consider  the  rest  of 
the  loading  as  rectangular  masses,  E  C  G  F,  D  G  H  B. 

One  of  the  advantages  of  this  hypothetical  division  of  the  loading 
is  that  it  enables  us  to  estimate  the  effect  of  variations  in  the  density 
of  the  ballast.  For  example,  AEC  may  be  one  kind  of  ballast, 
CDB  a  second,  ECGF  a  third,  and  DGHB  a  fourth.  The  first 
operation  in  the  calculation  will  be  to  find  out  the  weight  of  each 
portion  as  nearly  as  possible.  This  will  easily  be  done  (the  form  of 
the  arch  and  superstructure  being  already  determined  upon)  by  esti- 
mating the  cubic  content  of  each  portion,  and  multiplying  this  quan- 
tity by  the  weight  of  each  cubic  foot  of  the  material  employed.  It 
is  scarcely  necessary  to  observe,  that  the  weight  of  the  voussoirs 
themselves  must  be  included  in  the  lower  or  triangular  portions. 

The  weights  being  found,  there  will  be  very  little  difficulty  in  as- 
certaining their  effect  or  moment  in  producing  the  thrust.  Let  g  be 
the  position  of  the  centre  of  gravity  of  the  lower  triangle.  By  a 
known  property  of  the  centre  of  gravity  of  triangles,  a g,  ^  iEC. 
Now,  ag^  is  equal  to  the  horizontal  distance  of  the  centre  of  gravity 
from  A,  and  therefore  determines  the  moment.  Hence  the  weight  cf 
the  triangle  AEC,  multiplied  by  i  E C,  is  the  moment  of  that  portion 
about  A. 

Similarly,  in  the  triangle  CDB,  if  gj  be  the  «entre  of  gravity, 
«^a=iDB.     Therefore,  the  liorizontal  distance  of  gj  from  A  is 


E  C  +  cg^ :  the  moment  of  the  triangle  CDB  is,  consequently,  its 
weight  multiplied  by  (E  C  +  i  D  B). 

The  two  parts  EF  GC  and  DGHB,  being  rectangles,  their  centres 
of  gravity  may  be  considered  as  situated  in  the  centres  of  those 
figures.  Consequently,  6^3=  iFG;  and  dg,  =  ^GH.  On  the 
whole,  then,  if  we  call  the  first  mentioned  weight  W^  ;  the  second 
third,  and  fourth,  W^,  W^,  W4,  respectively,  we  have  for  the  sum  of, 
the  moments,  the  expression 

W,xiEC  +  W,x(EC-|-iDB)-J-\V3XjEC-^W^X(EG-(-^DB) 
Adding  these  moments  together,  and  dividing  by  the  height  of  the 
arch,  the  result  or  quotient  is  the  amount  of  the  thrust. 

This  method,  like  the  one  first  explained,  merely  suffices  to  indicate 
the  limits  within  which  the  value  of  the  thrust  lies.  There  will  be, 
as  before,  a  maximum  and  mininum  value,  but  the  difference  between 
them  will  be  very  small,  except  where  the  voussoirs  are  of  great 
depth  compared  with  the  other  dimensions  of  the  arch.  The  maxi- 
mum will  be  determined  by  estimating  the  horizontal  distances  of  the 
weight  from  the  springing  of  the  extrados,  and  by  giving  the  rise  its 
least  value,  namely,  the  vertical  height  of  the  vertex  of  the  intrados 
above  the  springing  of  the  extrados:  and  conversely,  for  the  minimum 
value  of  the  thrust,  the  horizontal  distances  of  the  weight  must  be 
measured  from  the  springing  of  the  intrados,  and  the  rise  must  have 
its  greatest  value,  namely,  the  vertical  height  of  the  vertex  of  the 
extrados  above  the  springing  of  the  intrados.  With  these  limitations, 
the  following  is  the  general  rule  for  calculating  the  thrust :— "  Con- 
sider the  loading  as  composed  of  triangular  and  rectangular  portions. 
Multiply  the  height  of  each  portion  by  the  horizontal  distance  of  its 
centre  of  gravity  from  the  springing.  The  sum  of  the  products  di- 
vided by  the  rise  of  the  arch  gives  the  value  of  the  horizontal 
thrust." 

To  take  an  instance  in  illustration  of  the  rule,  suppose  that  in  the 
last  figure,  the  rise  of  the  arch  is  19  feet,  and  E  C  =  6  feet,  and  D  B 
also  =  G  feet,  in  this  case  the  rise  of  the  arch  will  be  about  9  feet  less 
than  the  span.  Also  let  W,  =  4  tons,  W^  ==  3  tons,  W,  =  6  tons, 
and  W^  =  5  tons.  The  moment  of  W,  will  be  4  X  i  E  C  =  8.  The 
moment  of  W^  will  be  3  X  (E  C  +  i  D  B)  =  24.  The  moment  of 
W3  will  be  6  X  i  E  C=  18.  The  moment  of  W^  will  be  5  x 
(EC+iDB)=45.  The  sum  of  these  moments  is  95,  and  this 
quantity  divided  by  19,  the  rise,  gives  5  tons  for  the  value  of  the 
horiiontal  thrust.  If  the  above  admeasurements  be  supposed  to  cor- 
respond to  the  maximum  value  of  the  thrust,  a  second  calculation 
must  be  made,  as  above  explained,  with  the  admeasurements  cor- 
responding to  a  minimum  value.  The  true  value  will  lie  between 
these  two  results. 

Of  course,  where  further  accuracy  is  required,  the  load  in  spandrils 
may  be  considered  as  divided  into  three  or  more  triangular  portions, 
with  as  many  rectangular  portions  above  them.  As  the  divisions  are 
perfectly  arbitrary  and  hypothetical,  they  may  not  only  be  of  any  num- 
ber most  convenient,  but  also  the  intersecting  lines  may  be  taken 
wherever  they  afford  the  greatest  facility  of  calculation.  In  a  four- 
centred  arch,  for  instance,  a  vertical  division  may  be  made  where  the 
segment  of  short  radius  ends  and  the  segment  of  large  radius  begins  : 
or  if  there  be  an  abrupt  change  from  a  heavier  to  a  lighter  loading, 
the  vertical  line  at  the  place  of  change  may  be  adopted  in  the  calcu- 
lation. 

It  must  be  carefully  borne  in  mind,  that  the  whole  of  these  investi- 
gations presuppose  that  the  only  external  forces  are  vertical  weights. 
Where  the  loading  rests  firmly  on  the  arch,  and  has  no  tendency  to 
slide  down  the  side  of  it,  the  hypothesis  is  strictly  true  ;  but  in  the  case 
of  a  series  of  arches,  as  in  bridges,  the  spandrils  which  adjoin  at  each 
pier  are  filled  up  simultaneously  by  throwing  in  the  ballast,  till  it 
reach  the  intended  height  of  the  roadway.  In  this  case  it  is  clear 
that  unless  the  ballasting  were  rammed  hard,  or  concreted,  the  re- 
moval of  the  portion  in  one  of  these  spandrils  would  cause  the  portion 
in  the  other  spandril  to  slide  down.  Here,  it  is  obvious  that  the  two 
portions  of  the  loading  exert  a  mutual  horizontal  pressure,  by  which 
each  prevents  the  other  from  slipping.  This  horizontal  pressor* 
must,  in  considering  the  equilibrium  of  each  half  arch  separately  (as 
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lias  been  done  above  ),  be  reckoned  among  the  external  forces  of  the 
system.  The  thr  ust  of  the  arch  is  uniform  in  every  part  of  its  haunches 
where  there  are  only  vertical  forces.     But  were  the  horizontal  exter 
nal    pressures  just  alluded  to  exist,  the  thrust  of  the  arch  will  be 
greater  at  the  crown  than  at  the  abutments — being  greater  than  we 
have  calculated  it  at  the  crown,  and    less  than  we  have  calculated   it 
at  the  abutments.     It  seems  impossible  to  c  alculate  the  amount  of  this 
alteration,  for  to  ascertain  it  we  must  know  the  mutual  pressures  of 
the  contiguous  portions  of  loading,  the  friction  of   the  materials,  and 
the  degree  of  cohesion  produced  by  ramming  or  se  tiling — effects  ut- 
terly beyond  calculation.     It  may  be  observed,  however,  the  ballast 
will  generally  be  so  firmly  compacted  that  the  part  of  eacli  spandril, 
even  if  unsupported,  would   in   most   cases  have  little  tendency    to 
slide :  and  therefore  where  this  precaution  is  used,  the  above  methods 
will  answer  all  practical  purposes. 

Sometimes  the  voussoirs  of  two  arches,  which  spring  from  the  same 
pier,  do  not  rise  independently,  but  are  built  together,  and  press 
upon  each  other  at  their  extradosses  for  some  distance  as  they 
rise  together  from  the  pier.  It  is  clear  that  for  the  purposes 
of  our  calculation,  the  springing  of  each  arch  must  be  reckon- 
ed to  commence  from  that  point  where  the  adjacent  arch  ceases  to 
affect  it.  Wherever  the  spandrils  of  the  contiguous  arches  are  con- 
nected near  their  springing  by  small  inverted  arches  (as  in  Blackfriars 
bridge),  the  modifying  effect  of  these  subsidiary  structures  must  be 
taken  into  account.  The  thrust  in  such  cases  can  only  be  reckoned  for 
that  portion  of  the  main  arch  which  is  not  affected  by  the  contiguity 
of  the  other  arches. 

The  general  conclusion  from  the  above  reasoning  is,  that  the  smaller 
the  rise  of  the  arch  iii  comparison  with  its  width,  the  greater  extern 
paribus  will  be  the  lateral  thrust  (of  course  these  conclusions  cannot 
be  applied  to  the  platebande  or  flat  arch,  where  the  depth  of  the 
voussoirs  is  so  great,  compared  with  the  other  dimensions,  that  the 
methods  given  above  are  totally  inapplicable).  As  instances  of  this 
truth,  may  be  cited  the  lofty  Pointed  arches  of  cathedrals,  which  fre- 
quently sustain  enormous  weights  without  exerting  great  lateral 
thrust.  But  it  may  be  as  well  to  refer,  in  passing,  to  an  erroneous  no- 
tion which  is  frequently  entertained,  that  because  high  Pointed  arches 
can  sustain  great  weights,  they  therefore  ought  to  do  so  for  the  sake 
of  their  stability.  An  idea  of  this  sort  is  expressed  in  Pratt's  Princi- 
ples of  Mechanics,  and  is  supported  by  very  confused  and  perfectly  in- 
applicable reasoning  :  as  has  been  already  said,  and  vvill  be  proved 
hereafter,  the  form  of  the  arch  depends  not  on  the  amount  of  the 
loading,  but  on  the  distribution  of  it. 

To  return  from  the  digression — we  easily  see  that  the  limiting 
cases  of  the  general  conclusions  just  stated  respecting  the  thrust  of 
the  arch  are  these. — If  the  arch  were  quite  flit  (the  voussoirs  not 
being  of  appreciable  depth),  a  finite  load  would  produce  an  infinite 
lateral  thrust:  again,  were  the  arch  so  lofty  that  its  span  could  be 
considered  inappreciable  in  comparison  with  its  rise,  the  greatest 
load  would  produce  no  horizontal  thrust  at  all.  In  fact,  this  last  hy- 
pothetical case  is  equivalent  to  that  of  a  weight  sustained  by  vertical 
posts  or  columns. 

The  consideration,  that  the  thrust  of  the  arch  depends  only  on  the 
rise  and  span — that  the  form  does  not  affect  the  thrust  (except  indi- 
rectly.by  influencing  the  position  of  the  centre  of  gravity  of  the  load), 
forms  an  appropriate  introduction  to  the  investigation  of  the  lateral 
pressures  of  groined  vaulting.  In  plain  cylindrical  arches,  the  thrust 
determined  above  is  distributed  in  lines  parallel  to  the  axis  of  the 
arch  throughout  the  whole  of  the  springing.  Consequently,  it  acts 
on  the  piers  of  a  bridge  (to  take  an  instance)  along  a  surface  of  which 
one  of  the  dimensions  is  the  breadth  of  the  roadway,  and  may  in  gene- 
ral be  considered  as  uniformly  distributed.  But  if  we  take  the  case 
of  double  or  intersecting  groined  arches  resting,  as  supposed  in  the 
following  diagram,  on  four  detached  piers,  the  amount  of  surface  over 
which  the  thrust  will  be  distributed  is  diminished  with  the  diminu- 
tion of  the  horizontal  dimensions  of  the  piers.  In  this  case  also  the 
double  arch  will  exert  a  double  set  of  thrusts.     Supposing  the  plan  a 


rectangle,  and  that  the  arches  and  the  distribution  of  the  loading 
are  perfectly  symmetrical.  Let  a/,  bg,dh,ce,he  the  four  piers, 
and  K  the  keystone  or  boss.  Also  let  P  be  the  thrust  arising  from 
the  arch  of  which  the  axis  is  parallel  to  /g ;  and  let  Q  be  the  thrust 


arising  from  the  arch  of  which  the  axis  is  parallel  to  c  d.  We  may 
suppose  that  the  forces  at  a,  b,  c,  d,  are  all  equal  to  P,  and  the  forces 
at  e,/,  g,  h,  are  all  equal  to  Q, since  we  have  supposed  the  two  halves 
of  each  arch  to  be  under  exactly  the  same  circumstances. 

Now,  if  we  take  moments  about  a  c,  for  the  half  arch,  of  which  the 
axis  is  parallel  to  a  c,  no  other  moments  will  appear  in  the  equation 
but  that  of  the  pressure  at  the  crown  of  this  arch,  and  that  of  the 
vpeight  resting  upon  it.  Hence  the  strain  P  is  determined  by  the 
rules  already  laid  down  for  single  cylindrical  arches— that  is,  it  is 
equal  to  the  moment  of  the  weight  divided  by  the  rise  of  the  arch. 
In  the  same  way  is  the  pressure  Q  determined.  And  hence  we  arrive 
at  the  conclusion,  that  the  total  pressure  on  any  one  of  the  four  piers, 
may  be  considered  to  be  made  up  of  two  component  forces, — the 
thrust  of  each  of  the  two  arches  considered  separately  and  inde- 
pendently of  the  other. 

It  may  so  happen  that  the  form  of  the  groining  materially  affects 
the  position  of  the  centre  of  gravity  of  the  loading.  There  will  not 
however  be  generally  much  difficulty  in  estimating  the  moment  of  the 
weight  by  methods  analogous  to  those  already  described. 

This  is  as  much  as  it  seems  necessary  to  say  at  present  respecting 
the  thrusts  of  arches.  Of  the  means  of  resisting  those  thrusts,  or  of 
fixing  the  dimensions  of  the  buttresses  or  piers  which  sustain  them, 
mention  will  be  made  hereafter.  In  conclusion,  it  may  be  observed, 
that  though  these  methods  are  confessedly  approximative,  they  ap- 
pear quite  as  much  entitled  to  confidence  as  others  of  a  more  elabo- 
rate nature.  M.  Garidel  has,  with  wonderful  ingenuity  and  labour, 
formed  tables  of  the  thrusts  of  arches  (Poussees  des  Voutes),  calculated 
from  a  long  mathematical  formula,  analogous  to  that  arrived  at  by 
Prof.  Moseley.  Respecting,  however,  all  long  mathematical  formula 
applied  to  practical  mechanics,  we  are  convinced,  from  considerable 
experience,  that  the  following  strictures  are  correct — first,  these 
formulEB  are  too  difficult  to  be  employed  by  the  engineer ;  secondly, 
if  he  could  employ  them,  it-would  not  be  worth  his  while  to  do  so — 
for  they  generally  neglect  some  practical  circumstance  which  entirely 
destroys  their  accuracy.  In  the  case,  for  instance,  of  M.  Garidel's 
tables  and  Prof.  Moseley's  formula,  both  proceed  on  the  supposition 
that  the  materials  of  the  voussoirs  are  perfectly  unyielding  and  ma- 
thematically adjusted.  If,  by  the  slightest  settling,  the  point  of  appli- 
cation ol  the  resultant  of  the  forces  at  the  crown  and  springing  be 
altered,  the  whole  investigation  fails.  It  is  also  obviously  impossible  to 
estimate  rigorously  the  effect  of  the  cohesive  forces  between  the  con- 
tiguous portions  of  loading  resting  on  a  series  of  arches  ;  and  the  he- 
terogenity  of  the  materials  is  an  insuperable  obstable  to  any  but  ap- 
proximative calculation. 

H.  C. 
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ON  THE  DESTRUCTION  OF  MOUNTAINOUS  FORESTS 
AS  THE  CAUSE  OF  LATE  INUNDATIONS. 
'  The  dreadful  disasters  which  have,  of  late,  visited  several  of  the 
French  Departments,  have  induced  the  secretary  of  state  for  public 
works  to  order  the  subject  to  be  investigated  by  competent  persons; 
and  we  derive  the  following  particulars  from  the  reports  of  Messrs. 
Blanqui,  Maunier  and  Rubichon  :  — 

la  several  parts  of  the  Departments  d'Isere,  des  Hautes  et  Basses 
Alpes,  and  du  Var,  especially  in  the  mountainous  regions,  the  destruc- 
tion of  forests  has  not  only  caused  the  disappearance  of  vegetable 
fuel,  but  even  springs  aud  courses  have  vanished,  and  the  soil  has  been 
carried  off  by  the  force  of  torrents.  About  Grenoble,  this  inconve- 
nience has  reached  so  far,  that  the  peasants  are  obliged  to  bake  their 
bread  on  the  excrements  of  cattle,  &c.  The  abuse  of  out-wooding, 
tillage,  and  pastures,  deprive  the  soil  of  mountain-slopes  of  all  cohe- 
sion, and  no  resistance  whatever  is  offered  to  counteract  the  action  of 
floods  or  heavy  rains.  The  rapid  slope  of  mountainous  terrains  in- 
creases this  evil,  and  the  loose  and  detached  soil  rolls,  in  the  form  of 
a  torrent  of  black  lava,  into  the  valleys,  where  it  spreads  over  plains 
which  are  either  already  cultivated  or  at  least  fertile.  Oftentimes,  a 
whole  mass  of  earth  is  thus  detached  from  a  mountain,  which  thereby 
becomes  visibly  indented.  Nothing  can  equal  the  scene  of  such  ter- 
rible irruptions.  Immense  beds  and  layers  of  pebbles  and  debris,  to 
the  depth  of  many  yards,  cover  the  plains,  and  neutralise  and  destroy 
for  ever  the  fertility.  Trees  and  other  vegetation  vanish  under  the 
pressure  of  these  debris;  and  the  beds  of  rivers  and  streams,  gradu- 
ally heightened,  reach  at  last  the  piers  of  the  bridges,  which  are 
carried  away. 

Such  are  the  effects  of  out-wooding  a  terrain.  And  as  the  forests 
consist,  in  the  above-mentioned  parts  of  France,  merely  of  under- 
wood, and  are  generally  composed  of  fir  (coniferous)  trees, 
which  do  not  grow  again  from  their  roots  when  once  cut,  the  evil  will 
become  irrecoverable  if  no  remedy  be  devised  for  it.  In  several 
localities,  not  a  tree  has  been  left;  and  as  the  peasants,  therefore, 
have  recourse  even  to  the  shrubs  and  brambles,  M.  Blanqui  thinks 
that,  fifty  years  hence,  France  and  Piedmont  will  be  separated  from 
each  other  by  a  desert,  as  in  the  case  of  Egypt  and  Syria ! 

The  diminution  of  springs  and  sources  is  seriously  felt  in  the  De- 
partments of  the  Basses  Alpes  and  du  Var,  in  some  of  whose  ravines 
and  slopes  all  vegetation  has  also  vanished.  If  a  gale  floods  such 
localities,  torrents  sweep  these  desolated  places,  which  neither  culti- 
vate nor  fertilise  them.  As  popul.itiun  increases  and  accumulates  in 
other  places,  even  the  steep  slopes  of  mountains  are  put  under  tillage, 
which  still  more  augments  the  existing  evil.  The  measures  which 
have  been  hitherto  resorted  to,  to  bar  these  inundations,  are — says 
M.  Blanqui — both  inefficient  and  unsystematic.  The  owners  of  the 
lands  on  the  banks  of  rivers  and  torrents  quarrel  and  litigate,  instead 
of  combining  against  the  common  enemy.  Nothing  can  be  more 
strange  than  the  aspect  of  these  isolated,  ill-concerted  works — here 
and  there  an  embankment,  a  wall  of  piled-up  stones,  a  coffer-dam  of 
wood,  or  some  patches  of  masonry.  M.  Blanqui  thinks  that  none  but 
government,  aided  by  the  combined  efforts  of  accurate  surveys  and 
scientific  systematic  construction,  can  properly  stay  these  yearly- 
increasing  devastations:  as,  both  for  the  re -plantation  of  out-wooded 
terrains  and  the  embankment  of  the  rivers,  the  skill  and  capital 
available  by  private  persons,  will  ever  be  insufficient. 

In  the  Pyrenees,  also,  the  out-wooding  of  terrains,  inundations,  and 
scarcity  of  crops,  have  gone  hand  in  hand.  The  area  of  forests  which 
belonged  lo  the  crown,  at  the  end  of  the  sixteenth  century,  was  equal 
to  250,000  hectares,  which,  in  100  years,  was  reduced  one-half;  and, 
at  the  end  of  the  last  century,  amounted  merely  to  40,000  hectares. 
The  out-wooding  of  private  forests  bus  been  on  as  great  a  scale  as 
those  belonging  to  the  crown.  Thus,  the  outskirts  of  the  Pyrenees, 
which  once  yielded  a  superior  kind  of  timber  for  naval  and  stiuctur.il 
purposes,  are  now  scarcely  sufficient  to  supply  to  the  inhabitants  the 
necessary  quantity  of  fuel.  Tillage  has  also  been  carried  out  to  a 
senseless  degree  ;  and  after  the  slopes  have  been  put  under  cultiva- 


tion, even  the  very  crags  of  the  mountains  are  taken  possession  of; — 
and  here  also,  every  inundation,  however  slight,  sweeps  all  traces  of 
vegetation  and  soil  into  the  bed  of  the  Garonne,  and  the  Mediterra- 
nean. 

We  broach  this  subject  the  more  eagerly,  as  ample  allusion  has 
been  made  thereto  in  the  "  Atti  dei  Scienziati  d'ltalia,"  Florence, 
1844,  4to. — whence  it  appears  that  the  same  causes,  and  the  same 
punyness  and  insufficiency  of  remedies,  exist  in  nearly  all  the  moun- 
tainous parts  of  the  Italian  peninsula. 


ON  THE  PHYSICAL  IMPROVEMENT  (ATHLETISING)  OF 

ARTISTS. 

"  Mens  insana — sini  corpora  sano." 

History  ought  to  be,  and  can  be,  the  teacher  of  every  one — not 
merely  the  warrior  and  statesman,  but  of  every  one;  for  history  does 
not  comprise  merely  the  fates  of  such  men,  but  of  all  men.  We  do 
not  think  that  our  "young  architects"  (artists)  have  ever  directed 
their  thoughts  to  tliose  unobtrusive,  but  unrepudiable  lessons  and 
hints,  which  history  has  so  extensively  placed  before  them.  Let  us 
not  speak  of  Greece  and  Rome — where  it  is  known  that  even  Plato 
danced  at  some  public  festive  games;  but  come  point  blank  to  those 
prototypes  of  modern  art.  Where  was  Raffaelle  born — how  did  he 
pass  his  earlier  years  ?  Why,  bis  cradle  stood  on  one  of  the  most 
commanding  situations  of  the  Appennines,  and  in  youth  he  became 
a  wanderer  to  and  fro  Urbino,  and  to  and  fro  a  host  of  monasteries 
and  castles  —  where  he  saw  nature,  men,  and  manners.  But  we 
will  at  once  transgress  to  the  putting  down  an  axiom :  "  that 
there  never  was  a  great  man,  whose  bodily  and  physical  powers  were 
not  adequate  to  the  part  he  had  to  perform."  Sir  Christopher  Wren, 
who  would  have  been  considered  nearly  worthy  of  apotheose  in  for- 
mer times,  attained  the  age  of  ninety-two; — no  bad  proof,  indeed, 
that  he  must  have  been  a  man  of  pith,  stamina,  muscle,  and  nerve. 
And  again,  to  transgress  from  artists  to  all  kinds  of  men,— Sir  John 
Herschel  and  James  Watt  both  attained  the  age  of  eighty-four ;  the 
former  a  wanderer  as  well — and  a  soldier  to  boot.  Most  of  this  class 
of  people,  when  young,  had  neither  carriages  nor  railways  at  their 
command ;  and  wherever  they  wanted  to  go,  they  had  to  go  per  pedes 
Apostolonim.  Take,  therefore,  the  journeys  of  Raffaelle  amidst  the 
hills  and  dales,  the  forests  and  bushes,  and  the  freshness  and  the  sun 
of  the  Appennines,  and  that  of  many — nearly  all — of  our  young  men 
now.  Born  in  Chancery-lane,  or  the  Bull  Ring  at  Birmingham — with 
a  view  on  some  ricketty,  lumbery,  smoked,  brick  casement.  When 
children,  walking  down  this  street  and  another;  and  when  young  men, 
loitering  from  a  musly,  dark,  cheerless  office  in  Fleet-street,  to  the 
coffee  or  eating  house  ;  and  so  on.  The  greatest  feat  they  may  sub- 
sequently perform,  is  to  go  on  business  to  Manchester  or  Liverpool — 
stowed  in  the  wooden  case  of  a  railway  carriage. 

"  Their  is  a  life  for  you — 
This  is  what  you  call  life  1" 

makes  Goethe  exclaim  Faust  under  nearly  similar  circumstances. 

And  then,  the  working  man's  sanatory  association  exclaim,  "  Why 
is  there  so  much  disease  amongst  us  ?"  JVe  know  it — they  do  not. 
Young  people's  physical  powers,  if  not  (we  would  say  terribly)  used, 
will  be  terribly  abused :  thence  our  present  pigmy  generation — de- 
plorable in  all  and  every  respect.  But  to  revert  to  the  artist. 
Training  and  knowledge  are  as  one  thing — they  produce  the  prosy 
man  of  business.  So  far  so  good  :  such  men  must  also  exist.  But,  if 
the  aspirations  of  the  nation  have  to  be  raised  above  that,  we  cannot 
accomplish  it  but  in  the  manner  in  which  it  has  been  before  accom- 
plished, cannot  but  be  so  accomplished,  and  has  been  so  accomplished 
in  Egypt,  Asia  Minor,  Greece,  Rome,  Italy,  Flanders.  It  is  mere 
chimera  to  think  that  the  miud  can  soar  above,  while  the  body  is 
dwindling — crumbling  down  to  the  very  soil,  into  the  embraces  of 
which  it  is  hastening  headlong.    The  thing  cannot  be  done  ;  we  ara 
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not  mere  spirits,  mere  mlnJs — but,  as  Goethe  has  it,  botli  are  the 
same.  It  is  well  known,  tliat  several  of  tlie  great  artists  of  medisval 
Italy  were  great  fencers, — cheap  at/iktics,  indeed,  accessible  to  all 
means.  And  then  our  young  men  must  betake  themselves  again  to 
the  staff  of  the  Grecian  wise  and  good — to  the  knapsack  worn  by 
Cornelius,  Overbeck,  &c.  Even  a  constitution  and  mind,  somewhat 
damaged  in  Chancery-lane,  may  recover  on  the  hills  of  Scotland  or 
Wales,  or  amidst  the  luxuriant  scenery  and  sunny  skies  of  Soutbero 
Europe. 

J.  L 7. 


[facade  of  the  new  buildino.] 


We  present  our  readers  with  a  view  of  the  new  facade  of  the  In- 
l^tution  of  Civil  Engineers,  from  the  design  of  T.  H.  Wyatt,  Esq. ;  as 

will  be  perceived,  it  is  of  the  Italian  style,  and  is  faced  with  Caen 
lone,  and  forms  an  admirable  specimen  of  street  architecture.  For 
he  proportions  of  the  openings  of  the  doors  and  windows,  Mr.  Wyatt 

was  compelled  to  be  guided  by  those  of  the  old  brick  elevation  that 

was   taken  down.     The  frontage  is  30  feet. 


The  building  of  the  Institution  has  undergone,  during  the  late  re- 
cess, a  complete  metamorphosis  ;  the  theatre  has  been  reconstructed 
and  considerably  enlarged,  it  is  now  45  feet  by  29  feet.  The  floor 
which  was  formerly  nine  feet  above  the  ground  line,  is  now 
reduced  to  that  level ;  the  seats  of  the  president  and  council  face 
the  entrance,  and  those  of  the  members  are  arranged  in  concentric 
curves,  rising  gradually  up  to  the  level  of  the  entrance.  The  area  of 
theatre  is  increased  full  one-third,  giving  accommodation  to  nearly 
one  hundred  persons  more  than  the  former  room.  The  height  to  the 
ceiling  is  twenty-two  feet.  The  evening  lighting  is  partly  through 
the  inner  skylight,  by  means  of  a  gas  ring,  and  by  six  gas  burners 
provided  with  the  means  of  conveying  away  the  products  of  combus- 
tion. In  the  day-time,  a  skylight  over  the  entrance,  and  three  windows 
at  the  north-east  end,  afford  ample  light. 

The  ventilation  is  provided  for  by  a  shaft  rising  from  the  centre  of 
the  ceiling  to  a  large  cowl  on  the  roof,  and  an  ample  supply  of  warm 
or  cold  air  can  be  admitted,  through  apertures  in  the  skirting,  from 
Price's  warm-water  apparatus,  according  to  the  temperature  of  the 
theatre. 

Above  the  theatre  is  a  well-lighted  room,  for  receiving  the  models 
and  drawings,  and  affording  accommodation  fur  taking  copies  of  them. 
The  access  to  it  is  by  a  lateral  staircase,  from  the  ante-room,  and  also 
across  the  lead  fiatfrom  the  principal  staircase. 

The  house  department  has  likewise  been  considerably  altered,  and 
adapted  to  hold  occasional  conversazioni.  The  two  rooms  on  the 
first  8oor,  which  form  the  libraries,  have  been  thrown  together,  and  by 
fixing  a  temporary  staircase  from  the  back  window,  a  communication 
will  be  formed  with  the  theatre,  on  the  ground  floor,  for  public  occa- 
sions ;  the  false  floor  for  the  raised  seats  will  be  removed,  leaving  a 
level  floor  the  whole  extent,  and  on  the  same  level  as  the  council-room 
and  otiiee,  which  will  form,  at  those  times,  refreshment  rooms,  by  this 
arrangement  there  will  be  a  suite  of  rooms  on  the  ground  floor,  114 
feet  in  length,  and  29  feet  wide. 

There  have  been  also  alterations  made  in  the  other  parts  of  the 
premises,  and  every  attention  made  to  the  warming  and  ventilation,  to 
render  the  building  both  convenient  to  the  members,  and  suitable  for 
the  important  occasions  of  the  conversazioni. 

The  alter  .tions  have  been  conducted  under  the  guidance  and  im- 
mediate direction  of  Mr.  Manby,  the  indefatigable  secretary,  and  the 
works  executed  by  Mr.  Grissel,  the  eminent  builder,  from  the  designs 
of  Mr.  T.  H.  Wyatt. 


ON  WATER  AS  FUEL. 

This  seemingly  strange  idea  originated  in  an  occasional  remark  of 
Sir  Humphrey  Uavy  —  lliat  ou  the  problematic  exhaustion  of  cual,  meu 
will  have  recourse  to  the  hydrogen  of  water  as  a  means  of  obtaining  hght 
and  calel'action.  As  the  gas  used  for  lighting  consists  of  hydrogen  and  a 
btlle  carbon — it  is  only  the  latter  which  would  have  to  be  aildcd,  after  the 
water  had  been  decomposed  into  its  elementary  parts.  M.  Jobard,  of 
Brussels,  was  the  tirst  who  extracted  from  water  a  gas,  of  twice  as  great 
an  illumiuiug  power  as  that  obtained  from  coal.  This  gentleman  produces 
hydrogen  gas  by  the  decomposition  of  vapour,  passing  tbrougli  vertical 
retorts  tilled  with  cuke,  being  in  a  state  of  white  heat.  Aud  at  the  mo- 
ment of  Ihn  hydrogeu  being  ihus  formed,  it  is  mixed  with  a  little  carbonic 
acid  gas,  obtained  by  the  distillation  of  oil,  tar,  or  naphtha,  or  other  coarse 
substance,  hitherto  useless  in  the  gas  manufactory,  lu  the  BuUelin  tin 
Musie  (I'liiduitru;  M.  Jobard's  meibod  has  been  amply  detailed.  He 
says  that  at  the  expense  of  one  pennyworth  of  oil,  a  light  may  be  obtained 
during  twenty  hours,  eqmlling  that  of  ten  tallow  caudles.  Even  conced- 
ing that  M.  Jobard's  discovery  has  not  quite  attained  the  object  of  usiug 
v^ater  for  light,  fuel,  6cc.,— siill,  it  has  duue  something  towards  it.— I'bese 
ideas  lead  ii9  to  a  calculation  of  Prof.  Faraday,  that  the  elrments  of  a 
single  molecule  of  water  contain  800,001)  charges  of  an  electric  battery, 
cunsisting  of  eight  Houghs  of  two  inches  in  height,  and  six  inches  m 
circumference.  At  the  amount  of  these  slumbering  forces,  the  human 
mind  is  siartled  ;  because  if  we  should  ever  be  able  to  elicit  and  make 
them  available,  Ihe  power  of  the  mightiest  steam  engines  would  dwindla 
to  nuthiiig — and  thus,  ends  wuuld  be  attained  by  the  means  of  things 
seemingly  iriliiug  and  worthless,  which  cannot  now  be  accomplished  by 
any  sacrilice  or  expense. 

J.  L V. 
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STABILITY  AND  STRENGTH  OF   HUNGERFORD    BRIDGE. 

[Reply  to  the  Objections  raised  in  the  "  Civil  Engineer  and  Architect's  Joiirn;il"  of 
Dccemljer,  1641),  to  the  Analytical  Investigations  and  Dynamical  Observations,  conlaiued 
in  the  Pamphlet  entitled  "  Metropolitan  Bridges,"  showing  the  Defects  and  Insufflcieucy 
of  Hungerford  Bridce,  by  Sir  Howard  Douglas.] 

''  lu  llie  pamplilet  eutitled  '  Metropolilan  Britlges,'  &c.,  it  is  intimated 
that,  at  tlie  tops  of  the  piers  of  Hungerford  Bridge,  tliere  exist  horizontal 
forces,  represented  by  a  —  «',  by  which  those  piers  are  continually  strained  ; 
and  which,  in  consequence  of  the  concussions  produced  by  the  Tibrations 
of  the  Bridge,  may  ultimately  destroy  them. 

Concerning  these  forces  some  explanations  will  presently  be  given  ;  but 
as,  in  a  well  written  paper  which  appears  in  the  Vuil  Engineer  and  ^ii-- 
<;/ii(«i's  J»!iv«ai  for  December,  1810,  an  attempt  has  been  made  to  show 
that  the  danger  which  might  arise  from  these  forces  is  obviated  by  the 
friction  rollers  under  the  saddles  to  which  the  chains  of  the  bridge  are 
attached  at  the  tops  of  the  piers,  and  believing  that  there  is  ground  for 
considering  the  effect  of  the  saddles  in  diminishing  the  strain  to  be  very 
small  or  nothing,  we  feel  it  incumbent  on  us,  iirst,  to  say  a  few  words  on 
this  subject. 

It  is  much  to  be  regretted  that  experiments  on  the  friction  of  cylindrical 
rollers  are  as  yet  too  few  to  allow  any  precise  determination  of  its  value 
to  be  founded  on  them,  yet  such  experiments  ai'e  not  wanting ;  and  from 
those  of  Coulomb  principally  may  be  obtained  approximations  which  will 
suffice  for  the  present  purpose  ;  it  may  be  admitted,  in  fact,  agreeably  to 
many  of  the  experiments  made  by  that  distinguished  philosopher,  that  the 
friction  of  rollers  varies  inversely  as  their  diameters,  and  directly  as  the 
pressures  which  they  support.  Now,  suspending  equal  weights  on  oppo- 
site sides  of  a  cylinder  by  means  of  a  string  passing  over  a  pulley  lo  which 
the  cylinder  served  as  an  axle,  and  then  applying  on  one  side  additional 
weights  sufficient  lo  overcome  the  friction.  Coulomb  found  the  values  of 
that  element  for  wooden  cylinders  of  different  kinds  and  sizes  ;  reducing 
these,  by  the  first  part  of  the  rule  above  mentioned,  to  cylinders  four  inches 
diameter,  which  is  the  size  of  the  rollers  under  the  saddles  of  Hungerford 
Bridge,  the  friction  of  wooden  rollers  is  nearly  one-hundredth  part  of  tiie 
weight.  This  agrees  with  Ihe  experiments  made  by  Mr.  Babbage  on 
wooden  ntllers,  if  as  usual  we  estimate  the  power  requisite  to  draw  a  body 
horizontally  on  a  sledge  to  be  one-quarter  of  the  weight  of  the  body.  But 
all  these  experiments  having  been  made  with  cylinders  compressed  by 
weights  w  hich  are  comparatively  small,  the  above  estimate  is  far  less  than 
it  would  be  under  the  enormous  pressure  to  which  the  rollers  supporting 
the  weight  of  a  suspension-bridge  chain  are  subject. 

The  experiments  of  Coulomb  on  iron  axles  turning  between  cheeks  of 
copper  give  for  the  friction  of  metallic  rollers  a  value  bearing  a  much 
higher  ratio  to  the  pressures  than  that  of  wooden  rollers  :  the  diameter  of 
his  axles  was  1'48  in.  (English),  and  the  friction,  without  grease,  was  one- 
sixth  of  the  weight ;  this  value,  increased  in  the  ratio  of  1'4G  to  4,  gives, 
for  the  friction  of  iron  four-inch  rollers,  one-fifteenth  of  the  weight  or  pres- 
sure. It  would  seem,  therefore,  that  the  friction  of  such  rollers,  even  in 
circumstances  far  more  favourable  to  the  freedom  of  their  motion  than 
those  of  the  rollers  under  the  saddles  on  Ihe  piers  of  Hungerford  Bridge, 
cannot  be  estimated  at  less  than  Ihe  quantity  last  named.  Now  the  pres- 
sure in  the  vertical  direction,  arising  from  the  weight  of  the  suspending 
chains  on  the  tops  of  the  piers  on  each  side  of  the  centre  of  Hungerford 
Bridge,  being  estimated  at  850  Ions,  it  must  follow  that  the  friction  and 
inertia  of  the  rollers  are  together  equivalent  lo  nearly  57  tons  ;  or  strains 
at  the  tops  of  the  piers,  to  that  amount,  may  take  place  before  Ihe  saddles 
will  move.  What  has  been  said  must  be  considered  as  indepenilent  of  the 
increase  of  resisting  power  in  the  rollers,  arising  from  the  probable  altera- 
tion of  their  figures  and  the  indentation  of  the  planes  on  which  ihey  rest, 
in  consequence  of  Ihe  great  pressure  to  which  they  are  subject,  each  of 
the  twenty-five  rollers*  under  the  saddle  bearing  one-twenly-fifth  of  the 
weight  on  that  saddle,  or  above  17  Ions.  The  resistance  arising  from  the 
force  of  cohesion  may  also,  in  time,  become  sensible  under  such  pressure. 
The  estimate  of  the  friction  of  rollers  on  Ihe  pier  of  a  suspeusion-bridge 
which,  in  the  paper  referred  lo,  is  derived  from  that  of  a  railway  carriage, 
is  by  no  means  admissible  :  as  well  might  it  be  assumed  that  the  body  of  a 
railway  carriage,  if  moving  on  rollers  four  inches  diameter,  would  ha>e 

•  These  observations  are  all  made  with  reference  to  an  accurate  plan,  showing,  in 
detail,  the  principle  and  construction,  elevation,  plan,  and  end  view  ot  tlie  saddks  on  the 
tops  of  the  piers  ;  the  girders,  the  coupling  bolts,  and  suspension  rods,  the  holding  down 
girders,  &c. ;  and  very  accurate  observations  have  been  made,  by  which  it  i.pp»ars  that 
there  is  very  little,  if  any,  skifting  of  the  saddles,  since  the  bridge  was  constructed,  as 
stated  at  page  f. 


only  half  the  friction  which  it  has  on  its  wheels.  A  railway  carriage  may 
be  considered  as  moving  on  rollers  whose  diamelers  are  ten  or  twelve  times 
as  great  as  those  of  the  bridge  rollers;  and,  if  any  comparison  could  be 
made  between  cases  which  are  so  much  unltke,  it  should  be  inferred  ihat 
the  friction  of  the  Bridge  rollers,  instead  of  being  half  that  of  a  railway 
carriage,  should  be  ten  or  twelve  times  as  great. 

By  an  oversight,  it  was  slated  in  Ihe  pamphlet  on  '  Melropolilan  Bridges 
&c.,'  Ihat  Ihe  side  chains  of  Hungerford  Bridge  have  the  same  droop  or 
deflexion  as  those  in  the  centre  ;  whereas,  Ihe  side  chains,  being  carried 
below  the  level  of  ihe  road,  the  droop  is  greater,  while  the  horizontal 
length  or  span  is  nearly  equal  to  that  of  half  the  centre  chain:  the  infe- 
rence drawn  from  the  difference  between  the  parts  of  Ihe  chain,  is,  how- 
ever, correct ;  the  value  of  a'  being  still  less  thau  than  that  of  a.  This  is 
manifest  from  the  approximative  formula  which  is  given  in  the  pamphlet ; 
since  .>- is  small  when  cotnpared  with  3y-,  and  the  whole  numerator  is 
di\ided  by  an  increased  value  of  C.r.  Bui  if  the  weights  suspended  from 
the  central  and  side  chains  be  taken  into  consideration,  the  value  of  a' 
relatively  lo  a  will  be  much  less  thau  Ihat  which  would  result  from  merely 
subslituliug  the  augmented  value  of  .r  in  the  formula  above  alluded  to. 
For  the  weight  of  half  the  chains  and  roadway  between  Ihe  piers  being 
estimated  at  500  tons,  while,  between  either  of  Ihe  piers  and  the  abutment 
on  the  laud  side,  Ihe  weight  of  the  chains  with  Ihe  portion  of  roadway 
which  they  in  part  suspend,  and  in  part  support,  is  about  350  tons  :*  then, 
still,  for  simplicity,  considering  the  curves  as  common  catenaries,  and 

»'  —  .v= 
using  the  correct  formula  for  horizontal  tension,  viz.,  a—  — — —  in  which 

s,  the  length  of  the  chain  between  the  points  of  allachmeni  (in  this  case, 
Ihe  length  between  Ihe  highest  and  lowest  points  of  the  curve,)  may  be 
taken  to  express  Ihe  weight  of  the  chain  and  loading  between  such  points, 
it  is  evident  that  u'  will  be  less  than  a,  both  ou  account  of  the  smaller 
value  of  s  and  the  greater  value  of  .r. 

It  is,  therefore,  very  correct  to  say  that  there  exists  a  force  of  consider- 
able intensity,  expressed  by  a  —  «',  which  is  constantly  acting  towards  the 
river  at  the  tup  of  each  pier,  and  which  may  ultimately  be  the  cause  of 
its  destruction.  And  though  it  should  be  admitted  that  motion  may  take 
place  in  the  saddles  so  as  to  produce  some  compensation  to  the  excess  of 
strain  tow'ards  the  middle  of  the  river,  yet  the  effect  of  such  motion  would 
be  far  from  equalising  the  contrary  strains.  In  the  actual  state  of  the 
Biidge,  the  horizontal  tension  of  Ihe  side  chains  at  each  abutment  is  about 
eleven-twenty-fifths  of  the  like  tension  of  Ihe  centre  chains ;  and  a  move- 
ment of  the  saddle  to  the  extent  of  eighteen  inches  towards  Ihe  river, 
while  it  would  diminish  the  horizontal  tension  of  the  centre  chains  by  about 
one  eight  part  of  its  value,  would  increase  that  of  the  side  cbaius  by  one- 
hundredth  part  only;  and  this  is  Ihe  whole  extent  to  which  Ihe  compensa- 
tion alluded  to  in  the  Civil  Enginesr  and  Architect's  Journal  for  Decent. 
ber  (p.  305,  col.  1.)  would  amount.  It  may  be  observed,  that  a  siraiu 
which  should  cause  a  movement  of  a  saddle  towards  the  river  to  the  ex- 
tent of  eighteen  inches,  must  be  accompanied  by  a  descent  of  the  lowest 
part  of  the  centre  chain  as  much  as  six  feet  vertically. 

The  effects  of  the  strains  at  Ihe  pier  heads  may,  obviously,  with  propri- 
ety, be  determined  by  the  parallelogram  of  forces  as  explained  in  Ihe  fifth 
page  of  Ihe  '  Reply'  addressed  lo  Ihe  Editor  of  Ihe  Civil  Engineer  and 
ArckitecVs  Journal ;  and  of  such  resolution  of  forces  an  instance  occurs  in 
the  description  of  a  Jib-Crane,  which  appears  in  that  journal  for  Decem- 
ber, 1840,  p.  3G7.  It  is  not,  however,  to  be  supposed  that  a  pier  of  brick 
or  stone  is  overturned  as  if  it  were  a  vertical  rod,  capable  of  turning  on  a 
joint  at  its  lower  extremity  only  ;  this  is  an  effect  which  can  scarcely  take 
place  in  such  structures ;  but  continual  pressures  and  accidental  straius  at 
lite  head  of  a  pier  have  tendencies  to  destroy  the  adhesion  of  the  male- 
rials,  and  cause  the  pier  to  fall  in  ruins  iu  consequence  of  a  fracture  taking 
place  at  the  point  where  the  fulcrum  of  the  lever  may  be  situated.  The 
position  of  such  point  will  depeud  upon  the  construction  of  the  piers,  and 
those  of  Hungerford  Bridge  are  not  solid  in  all  their  height,  but  each  is 
perforated  at  a  certain  distance  above  the  roadway  by  arched  openings  at 
right  angles  lo  one  another,  so  that  the  top  of  the  tower  with  the  saddle  is 
supported  only  ou  the  four  portions  of  Ihe  side-walls  at  the  angles. 

This  construction  renders  the  towers  far  less  strong  thau  they  would  have 
been  if  solid,  and  makes  it  very  probable,  that,  in  the  event  of  undulations 
of  the  bridge  producing  a  pressure  even  less  than  that  value  of  a  — a'  which 
has  been  above  found,  fractures  will  lake  place  in  those  portions  of  the  side 

*  It  must  be  observed,  that  this  pnrtlon  of  the  roadway,  which  is  equal  in  length  to. 
half  the  disi;uico  tjetvveeu  the  piers  iu  the  river,  is  sappoited  at  both  its  extremities. 
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■walls  ;  while  it  is  not  impossible  that,  from  unequal  settlements  in  the  bed 
of  the  river,  combined  with  strains  at  the  tops  of  the  towers,  the  latter  may 
be  wholly  overturned.* 

From  the  estimate  which  has  been  made  of  the  weight,  (850  tons)  on 
either  of  the  pairs  of  saddles,  and  the  horizontal  pressure  (57  tons)  which 
may  take  place  before  the  saddles  will  move,  it  may  easily  be  computed  by 
the  parallelogram  of  forces,  that  in  either  of  the  two  towers  on  one  side  of 
the  centre  of  the  bridge,  the  diagonal  which  represents  the  resultant  of  the 
forces  would  make  towards  the  river,  an  angle  of  3°  49'  nearly,  with  a  verti- 
cal line  passing  through  the  centre  of  the  saddle,  and  that  the  value  of  the 
resultant  for  one  tower  only,  is  429  tons.  The  direction  of  this  resultant,  if 
produced,  would  fall  within  the  base  of  the  tower  and  therefore  the  latter 
may  seem  to  have  suflicient  stability  ;  but  if,  in  the  tower,  a  line  be  drawn 
from  the  top  of  a  saddle  to  the  foot  of  the  opening,  towards  the  river,  at  its 
middle  point,  that  line  will  make  an  angle  of  22°  45'  with  the  resultant  just 
mentioned  ;  therefore,  multiplying  the  pressure  in  the  direction  of  that  re- 
sultant by  the  cosine  of  this  angle  we  should  have  395  tons  for  the  pressure 
thrown  obliquely  on  that  side  wall  of  the  tower.  Such  a  pressure,  being  but 
slightly  counteracted  by  the  tenacity  of  the  walls  on  the  other  sides  of  the 
tower,  would  be  sufficient  to  cause  the  wall  to  bulge  towards  the  river,  and 
would  prostrate  the  fabric  in  ruins. 

Under  the  enormous  pressure  which  the  saddles  have  to  support,  it  may 
be  presumed,  that  these  have  scarcely  moved  from  their  places  since  the 
construction  of  the  bridge,  having  experienced  only  the  slight  agitations 
produced  by  the  small  number  of  foot  passengers  who  have  hitherto  been  on 
it  at  one  time,  and  it  may  be  readily  admitted  that,  as  yet,  the  strains  on  the 
pier-heads  have  produced  no  effects  which  appear  to  be  detrimental  to  the 
stability  of  the  bridge.  ]3ut  the  case  will  be  different  should  even  such 
strains  be  long  continued  ;  and  no  one  can,  without  dismay,  contemplate  the 
probable  consequences  of  failure  should  such  a  bridge  he  frequently  subject 
to  the  sudden  rushes  on  it  of  bodies  of  people,  and  the  rapid  movement  of 
numerous  trucks  and  other  carriages,  laden  with  baggage,  proceeding  from 
the  main  terminus  of  the  several  stations  and  roads  leading  from  Kent,  Sus- 
sex, and  the  south-western  counties,  which  it  is  proposed  to  establish  oppo- 
site to  Hungerford,  and  for  which  it  is  imagined  this  bridge  may  serve  as  a 
viaduct. 

Melancholy  instances  of  the  fatal  consequences  attending  the  failure  of 
these  graceful  but  treacherous  structures,  are  too  frequently  taking  place. 
Mr.Trollope  relates.t  that  while  he  was  inthe^Vest  of  France,  a  suspension 
bridge  over  the  river  Dordogne  gave  way,  at  the  time  that  a  heavy  van  was 
conveying,  to  the  place  of  their  destination,  criminals  who  had  been  con- 
demned to  the  gallics,  when  the  unhappy  persons,  being  unable  to  disengage 
themselves,  were  all  drowned ;  and  an  account  of  a  still  more  lamentable 
occurrence  is  given  in  the  Civil  Engineer  and  Architect's  Journal,  for  Jan. 
1S47,  page  31.  The  suspension  bridge  recently  completed  at  Jingurutchy 
near  Jessore,  and  the  iron-work  for  which  had  been  obtained  from  England, 
gave  way  at  a  time  when  5  or  600  persons  had  assembled  on  it  to  witness  a 
poojah,  and  when  three  boats  were  passing  under  it ;  the  sad  accident  was 
caused,  as  in  the  case  of  the  Yarmouth  catastrophe,  by  the  whole  crowd 
suddenly  rushing  to  one  side  of  the  bridge  ;  and  it  is  reported  that  100  per- 
sons were  killed  or  drownded. 

But  a  case  which  must  be  considered  as  one  of  the  highest  importance  on 
account  of  the  lesson  which  it  offers  with  respect  to  the  instability  of  sus- 
pension bridges  when  the  great  strains  to  which  they,  above  all  other  bridges, 
are  liable  are  not  duly  counteracted,  is  that  of  the  Pont  des  Invalides,  which 
was  constructed  across  the  Seine,  between  the  years  1824  and  182u,  and 
which  immediately  upon  the  centering  being  removed  gave  way,  so  as  to 
render  its  entire  removal  a  measure  of  necessity. 

The  span  of  the  bridge  was  about  557  feet,  and  the  deflexion  of  the  chains, 
in  ithe  middle,  nearly  33  feet.  The  dimensions  of  these  were  more  than 
sufficient  to  enable  them  to  resist  the  tension  to  which  they  would  be  sub- 
ject ;  but  the  chains  were  supported  on  the  tops  of  four  Egyptian  columns, 
(of  which  the  two  at  each  extremity  of  the  bridge,  were  connected  by  iron 
braces,)  and,  descending  abruptly  from  thence  on  the  land  side,  they  passed 
down  a  deep  pit  formed  in  masonry,  to  which,  at  the  bottom,  they  were 
firmly  attached. 

*  The  piers  rest  upon  the  natural  gravelly  bed  of  the  river,  like  those  of  Westminster 
hridge!  surrounded  by  sheet  piling  driven,  it  is  said,  tifteen  feet;  an  expedient  which 
has  not,  however,  prevented  the  subsidence  and  ruin  of  the  two  niaiu  piers  of  Westmin- 
ster bridge.  Though  the  towers  of  Hungerford  bridge  were  erected  iu  cofler-dams,  there 
is  no  piling  undemeatb. 

t  A  Summer  la  Western  France,  vol.  3,  p.  S59. 


If  mere  strength,  unaccompanied  by  equilibrium,  could  have  ensured  sta- 
bility, this  bridge  ought  to  have  stood,  a  monument  of  elegance.  But  though 
here,  as  in  Hungerford  Bridge,  there  was  an  effort  made,  by  permitting  the 
chains  to  slide  on  the  tops  of  the  piers,  to  produce  a  compensation  for  an 
excess  of  pressure  on  the  bridge,  yet  experience  has  shown  that  such  com- 
pensation  does  not  take  place  ;  and  it  is  evident  that,  in  consequence  of  the 
great  friction,  the  horizontal  pressure  towards  the  river,  is  allowed  to  take 
etTect  at  the  tops  of  the  supporting  piers  or  columns ;  that  pressure,  (a  — a' 
above.)  combined  with  the  normal  or  vertical  pressure  of  the  chain,  produced 
a  resultant  force  which  overturned  the  piers.* 

It  is  remarkable  that  the  project  for  the  bridge  was  sanctioned  by  the  ap- 
proval of  a  commission  constituted  of  engineers,  in  the  department  des 
Ponts  et  Chaussces,  and  that  its  construction  was  superintended  by  two  en- 
gineers specially  appointed  for  the  purpose,  as  well  as  by  the  distinguished 
projector  himself.  It  is  painful  also  to  reflect,  that  the  failure  of  the  bridge 
pressed  so  heavily  on  that  talented  individual  as  to  cause  his  premature 
death. 

The  writer  of  the  article  in  the  Civil  Engineer  and  Architect's  Journal, 
endeavours  to  show,  that  the  dangers  which  may  be  apprehended  from 
vibrations,  undulations,  sudden  additions  of  weight,  and  rushes  of  people,  are 
rather  imaginary  than  real,  and  treats  this  question  as  one  purely  statical, 
considering  the  bridge  as  a  rigid,  solid,  inflexible  structure.  But  it  is  clear 
that  in  all  the  preceding  cases,  as  well  as  those  of  North  Yarmouth  and 
Broughton,  the  catastrophes  that  occurred,  arose  from  the  dynamical  effects 
of  oscillations  and  undulations  ;  these  the  writer  entirely  rejects,  on  account 
of  the  difficulty  of  investigating  and  determining  mathematically  the  effects 
of  the  forces,  which  ought  to  be  taken  into  account,  from  the  mutual  action 
of  the  flexible  bodies  on  each  other.  There  is  no  doubt  that  it  is  extremely 
difScult  to  investigate  these  dynamical  effects,  and  to  assign  precise  values 
for  them  ;  but  are  we  therefore  to  reject  them  altogether,  in  determining  the 
strength  which  should  be  given  over  and  above  that  which  is  required  to 
sustain  the  statical  pressure,  and  are  we  to  make  no  allowance  whatever  for 
the  additional  strains  which  the  dynamical  effects  produce  ?  It  might  as  well 
be  said,  that  no  considerations,  with  respect  to  the  action  of  winds  and 
waves  of  the  sea,  ought  to  be  made  in  erecting  Piers,  Light-houses,  &c.,  be- 
cause we  cannot  estimate  exactly  their  dynamical  amounts." 


The  above  is  Sir  Howard  Douglas's  rejoinder  to  the  remarks  made  by  ua 
upon  his  former  paper  in  this  Journal.  As  might  he  expected  of  two  dis- 
putants who  set  out,  open  to  conviction,  and  determined  that  the  discussion 
shall  never  digress  to  topics  foreign  to  the  question,  there  remains  now  but  little 
difference  of  opinion  between  us.  We  think  that  he  has  made  out  a  strong 
prima  facie  case  for  the  necessity  of  determining,  by  actual  experiment, 
whether  the  "  shifting  saddles"  be  really  efficient  for  their  proposed  object. 
At  the  same  time,  we  still  think  the  horizontal  friction  overrated :  it  is  diffi- 
cult to  suppose  that  the  rolling  friction  of  wooden  cylinders  can  be  less  than 
that  of  iron  cylinders,  and  "  the  experiments  of  Coulomb  on  iron  axles,"  in- 
cluded (we  presume)  the  effect  of  rubbing  friction,  and  therefore  are  not 
strictly  analogous  to  the  case  before  us. 

The  fact  is  we  are  contending  iu  the  dark.  To  make  anything  like  an  ac- 
curate estimate  of  the  friction  of  the  Hungerford  Bridge  saddles,  we  must 
not  content  ourselves  with  the  confessedly  inadequate  experiments  which 
have  been  hitherto  made,  but  ought  to  make  a  direct  experiment  upon  the 
Bridge  itself.  When  the  consequences  of  the  failure  of  a  Jletropolitan 
Bridge  are  considered,  it  will  not  seem  unreasonable  to  ask  that  this  inex- 
pensive investigation  should  be  undertaken.  Even  supposing  it  ascertained 
that  the  saddles  move  with  the  greatest  facility  when  the  Bridge  has  its  ex- 
treme  load.t  the  mere  fact  of  satisfying  the  pobUc  mind  would  be  ample  re- 
compense for  the  trouble  and  cost  incurred.  Not  only  ought  the  Bridge  to 
be  secure,  but  every  one  ought  to  be  satisfied  that  it  is  secure.  As  far  as 
we  know,  Hungerford  Bridge  has  never  been  in  any  way  proved  by  heavily 
loading  it. 

By  analogy,  from  what  little  is  known  of  rolling  friction  from  former  ex- 
periments, it  certainly  still  seems  to  us  that  the  statical  effect  of  the  friction 
of  the  saddles  would  be  small.  But  friction,  hke  other  forces,  may  be  of  the 
nature  of  impact.     A  crowd  suddenly  running  from  the  side  spans  to  the 

*  This  description  of  JM.  Naviers"  bridge  is  taken  from  an  accurate  plan  in  my  posses- 
sion, showing,  in  detail,  the  construction  and  dimensions  of  its  several  parts.  The  true 
causes  of  its  destruction  were,  the  inequality  of  the  angles  formed  by  the  chains,  with  the 
vertical  lines,  at  the  towers,  and  the  insufficiency  of  these  at  the  abutmentsj  both  of 
which  delects  exist  iu  considerable  degrees  in  Hungerford  bridge. 

t  If  this  were  found  nut  to  be  the  case,  many  mechanical  contrivances  might  be  Sug- 
gested for  diiuinishing  the  horiaontal  strain  on  the  piers. 
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centre  span  of  the  platform  wouH  produce  a  sudden  or  impulsive  horizontal 
force  on  the  top  of  the  piers  which  could  never  be  estimated  from  statical 
principles.  There  is,  moreover,  the  apprehension  of  the  rollers  becoming, 
from  long  disuse,  settled  and  fast  in  their  place,  by  indentation,  the  accumu- 
lation  of  rust,  or  other  foreign  substances,  &c. :  from  not  being  called  into 
action  under  ordinary  circumstances,  they  might  be  inoperative  just  at  the 
time  when  they  were  wanted.*  This  point  ought  also  to  be  examined  ex- 
perimentally. 

We  have  confined  our  attention  almost  exclusively  to  the  stability,  and 
have  said  little  of  the  strength,  of  the  Bridge.  The  following  seems  a 
simple  and  satisfactory  method  of  ascertaining  the  tension  of  the  main 
chains  at  the  points  of  suspension.  If  t  be  that  teusion,  I  the  load  borne 
by  each  half  of  the  main  chain,  and  fl  the  inclination  to  the  vertical  at  the 
point  of  suspension,  we  know  that 

t.  cos  e  =  I,  or  t  =  I.  sec  9, 
whatever  may  be  the  form  of  the  chain.  In  other  words,  we  may  ascer- 
tain the  tension  of  the  chain  at  its  highest  point,  by  multiplying  half  the 
total  load  by  the  secant  of  the  augle  at  which  the  chain  is  inclined  to  the 
vertical  at  that  point.  The  advantage  of  this  method  is,  that  it  is  inde- 
pendent of  any  assumption  respecting  the  form  of  the  catenary,  and  is 
strictly  true,  if  we  suppose  what,  in  fact,  is  the  case,  that  no  part  of  the 
load  is  sustained  by  the  platform  itself  resting  on  the  piers.  In  answer 
to  an  application  for  the  value  of  the  angle  in  Hungerford  Bridge,  we 
were  promised  the  particulars  by  Mr.  Brunei,  but  subsequently  found  that 
he  had  been  too  much  engaged  to  send  them.  Probably,  the  subject  (the 
mere  question  of  a  few  hundred  lives)  was  too  trivial  to  engage  his  atten- 
tion. 

There  are  many  points  in  Sir  Howard  Douglas's  paper  on  which  re- 
marks might  be  offered,  but,  for  the  sake  of  brevity,  we  refrain  from 
making  them  ;  though,  in  one  or  two  cases,  our  arguments  seem  to  have 
been  somewhat  misunderstood.  However,  there  can  be  no  doubt  that,  if 
tl»e  traffic  of  Hungerford  Bridge  should  appear  likely,  from  a  change  of 
circumstances,  to  be  hereafter  greatly  increased,  the  question  will  engage 
the  attention  of  those  who  have  more  power  than  ourselves  to  demand 
information  upon  it.  The  inquiry  which  Sir  Howard  Douglas  has  per- 
sonally undertaken  (notwithstanding  great  obstacles),  has,  we  believe,  been 
most  minute  and  laborious :  such  exertions  can  have  no  possible  object 
but  the  public  security  and  the  advancement  of  engineering  science,  and 
ought,  therefore,  to  be  appreciated  in  proportion  to  their  disinterested- 
ness. 

t  The  powerful  eflFect  of  the  accumulation  of  rust  and  concretions  is  frequently  ex- 
hibited in  a  strilting  degree  in  the  second  or  subsidiary  safety-valves  of  steam  boilers. 
These  valves  are  never  called  into  use  except  in  unusual  emergencies,  and  then,  from 
long  disuse,  are  often  clogged  and  stick  fast,  uotwithstaodiug  the  very  great  pressure  exert- 
ed to  open  them. 
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{Continued  from  page  55.) 

Drainage. 

In  works  of  draining  extensive  districts  of  low  marsh  or  fen  lands,  the 
Bomaos,  with  their  usual  energy  and  ability,  elTecled  much,  and  the  Po- 
dike,Caer-dike,  and  the  embankment  of  the  Thames,  amongst  other  works, 
are  good  examples.  After  they  left  the  country,  it  relapsed  into  its  former 
state  of  barbarism,  and  so  remained  for  ages,  until  the  art  of  drainage  may 
be  said  to  have  been  lost.  Upon  its  revival  the  Dutch, from  necessity, had 
become  extremely  skilful,  and  were  celebrated  throughout  Europe  at  a  re- 
mote period,  almost  before  engineering  commenced  in  Great  Britain.  On 
account  of  the  proximity  to  England,  and  their  experience  in  these  kind  of 
works,  when  it  became  a  question  of  draining  the  extensive  districts  of  low 
marshy  land  on  the  east  coast  of  England  bordering  upon  the  Humber,  the 
Wjtham,  the  Ancholme,  the  Welland,  the  Nene,  and  the  Ouse.  it  was  na- 
tural that  recourse  should  be  had  to  those  who,  from  their  skill  and  expe- 
rience, had  already  acquired  such  reputation  as  the  Dutch;  accordingly 
we  find,  in  the  reign  of  Charles  the  First  (when  it  was  determined  to  ditain 
the  great  level  of  the  fens,  afterwards  called  the  Bedford  Level,  from  the 
name  of  the  Earls  of  Bedford,)  Cornelius  Vermuyden  came  over  from  Hol- 
land, and  after  draining  the  level  of  Halfield  Chase,  adjoining  the  Trent, 
and  acquiring  considerable  celebrity  and  influence,  was  knigiited  by  the 
king.  He  planned  great  works  in  1040,  at  the  Bedford  Level,  for  Francis 
Earl  of  Bedford,  but  the  execution  of  Vermuydeu's  plans  were  prevented 
by  the  Civil  War,  and  were  afterwards  carried  into  elTect  by  William,  (he 
successor  to  Francis,  Earl  of  Bedford,  after  much  discussion  and  contro- 
veuy,  and  were  successful  in  draining  the  level  to  a  certain  extent.    The 


plan  in  1G51  consisted  in  placing  a  sluice  across  the  River  Ouse,  at  Den- 
ver, about  15  miles  from  the  sea  at  Lynn,  where  the  Ouse  enters  Ihc  (ireat 
Wash,  so  as  to  exclude  the  tidal  waters,  leaving  the  channel  of  the  liiver 
Ouse,  above  that  sluice,  for  discharging  the  fresh  waters  only  ;  these  it 
was  proposed  to  conduct  from  all  parts  of  the  land  by  small  lateral  drains 
or  canals,  carried  to  the  river  in  as  direct  courses  as  practicable,  having 
sluices  at  their  junction  with  the  river,  to  prevent  the  Hoods  from  enlering 
them  and  covering  the  adjacent  lands.  He  also  cut  a  new  channel,  about 
20  miles  long,  called  the  Bedford,  or  Hundred  Foot  River,  for  a  part  of 
the  River  Ouse,  from  the  point  where  Denver  Sluice  was  erected,  lo  the 
old  channel  of  the  Ouse,  at  Karilh,  where  another  slauch  or  sluice  was 
placed  for  preventing  the  tide  from  goiug  beyond  that  point. 

Vermuyden  considered  that  by  adopting  this  plan,  and  having  only  (he 
fresh  waters  to  contend  with,  he  would  get  rid  of  that  must  powerful  enemy 
to  drainage,  the  tide  ;  and  then,  having  only  to  deal  with  the  fiesh  water, 
he  anticipated  no  difliculty  in  accomplishing  the  complete  drainage  of  the 
land.  For  a  time  the  plan  answered  tolerably  well,  and  effected  consider- 
able improvement  in  the  drainage  ;  but  he  overlooked  the  iniporlaut  facts 
that  the  tidal  waters  formed  the  most  important  agent  in  keeping  open  the 
channels  of  the  rivers,  iu  preserving  a  good  outfall  for  the  drainage  waters 
to  the  sea;  that  by  excluding  the  tidal  waters,  the  channel  of  the  rivers 
would  sufler,  in  pruportiou  to  the  quantity  of  water  which  was  thus  ab- 
stracted from  them,  and  that  thus  iu  time  Ihey  would  become  incapable  of 
effectually  discharging  the  drainage  waters  ;  that  the  outfalls  of  the  rivers 
would  also  suffer  in  the  same  proportion,  and  then  the  marsh-land  districts, 
depending  upon  them  for  their  drainage,  would  revert  to  their  former  in- 
efhcient  slate,  and  so  it  happeued  with  the  Bedford  Level.  The  mouth  of 
the  channel  of  the  River  Ouse,  which  is  the  chief  outfall  for  the  drainage 
of  the  district  where  the  Bedford  Level  is  situated,  being  deprived  of  its 
accustomed  and  natural  scouring  power  of  tidal  water,  became  so  obstructed 
by  shoals  that  the  land  waters  could  uot  pass  off  to  the  sea.  In  proportion 
as  the  drainage  became  defective  in  process  of  time,  as  it  necessarily  did 
under  the  system  adopted,  windmills  were  erected  to  work  scoop-wheels, 
with  a  lift  of  4  or  5  feet,  fur  raising  the  water  out  of  the  lateral  canals  into 
the  river.  In  1713,  Denver  Sluice  was  undermined  and  blown  up  by  the 
floods,  and  the  tide  recovered,  to  a  certain  extent,  its  ancient  receptacles, 
and  if  proper  measures  had  then  been  adopted,  both  the  draiuage  and  the 
navigation  would  have  been  restored  to  an  efficient  state ;  but  the  sluice 
was  rebuilt  after  a  few  years  on  the  old  system,  and  the  drainage  and  navi- 
gation became  deteriorated  as  before.  During  the  past  century  the  drain- 
age of  the  Bedford  Level,  as  well  as  other  districts,  has  been  submitted  to, 
and  has  occupied  in  succession  the  attention  of  the  ablest  engineers  of  the 
day ;  among  whom  may  be  mentioned  the  names  of  Perry,  Elsfobb, 
Grundy,  Golborne,  Armstrong,  Kiuderly,  Smeatun,  Jessop,  Chapman, 
Page,  Robert  and  William  iMylne,  Huddart,  Rennie,  Telford,  Walker,  G. 
and  J.  Rennie,  Cubilt,  Rendel,  and  others. 

Amongst  the  most  remarkable  operations  of  this  nature,  may  be  men- 
tioned the  works  upon  the  river  Ouse,  for  the  purpose  of  improving  the 
draiuage  and  navigation,  which  had  become  seriously  affected  by  the  ac- 
cumulation of  sands  at  its  mouth,  and  the  abstraction  of  the  tidal  waters 
above-mentioned.  The  principal  defect  existed  immediately  above  the 
town  of  Lynn,  where  the  river  look  an  extraordinary  bend  almost  at  right 
angles  lo  its  general  course,  for  a  length  of  5J  miles,  forming  almost  a 
semicircle,  the  diameter  of  which  was  only  2|  miles  ;  independently,  more- 
over, of  this  circuitous  course  by  which  so  much  fall  or  inclination  of  the 
current  was  lost,  the  channel  was  so  irregular  and  disproportionate  in 
width,  and  so  much  encumbered  with  shifting  sands,  that  the  tidal  and 
fresh  waters  were  unable  to  force  their  way  through  them  ;  thus  the  drain- 
age waters  were  penned  up  above,  and  being  unable  to  get  off,  formed  a 
tranquil  pool,  which  during  floods  frequently  broke  the  banks  and  inundated 
the  surrounding  country,  the  channel,  moreover,  being  deprived  of  ils  na- 
tural scour,  silted  up  in  the  same  proportion.  In  order  to  obviate  this 
great  and  growing  evil,  the  ablest  engineers  of  the  day  were  consulted,  and 
they  unanimously  concurred  in  the  opinion,  that  the  only  sure  means  of 
providing  a  remedy  was  to  cut  off  the  bend  in  the  Ouse,  by  making  the 
shortest  channel  between  its  two  extremities.  This  plan  was  first  proposed 
by  Bridgemau,  in  the  year  1724,  and  was  subsequently  recoinmeuded  by 
the  various  engineers  of  the  day  who  succeeded  him.  In  the  year  17t)2, 
an  Act  was  passed,  after  great  opposition,  empowering  a  certain  body  of 
Commissioners  to  carry  info  efi'ect  this  cut,  w  hicii  was  called  the  Eau  Brink 
Cut,  the  expenses  of  which,  estimated  at  about  80,000/.,  were  lo  be  de- 
fraje-d  by  a  tax  of  4d.  per  acre  on  the  middle  and  south  levels  of  the  Bed- 
ford Level,  comprising  about  300,000  acres  of  land  drained  by  the  Ouse. 
This  great  work  was  to  have  been  carried  intoetl'ect  by  Robert  iMylne  and 
Sir  Thomas  Hyde  Page;  but  they  disagreed  as  to  the  proper  form  and 
dimensions  of  the  cut,  and  referred  the  matter  to  Captain  Huddart,  who 
decided  between  them  ;  so  much  money,  however,  had  been  spent  in  litiga- 
tion, that  the  lax  which  was  levied  lo  pay  for  its  execution  was  exhausted. 
In  1817,  another  Act  of  Parliament  was  obtained,  empowering  certain 
Commissioners  lo  raise  additional  and  increased  funds  from  the  lauds 
which  it  was  supposed  would  be  benefitled  by  it,  and  the  execution  of  the 
work  with  ils  branches  was  inlrusled  to  the  late  Mr.  Rennie,  as  the  pritt- 
cipal  engineer.  The  Eau  Brink  Cut,  which  was  executed  according  to 
the  award  of  Huddart,  and  the  works  connected  vvilh  it,  were  finished  and 
opened  on  the  Jt)th  of  July,  1821,  and  very  beneficial  eflecis,  as  had  been 
anticipated,  immediately  followed  ;  the  extraordinary  wet  winter  of  1821 
which  succeeded,  proved  its  success  beyond  doubt,  for  soon  after  Ihe  cut 
was  opened  the  low  water  line  in  the  Ouse,  immediately  above  it,  fell  five 
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feel,  which  nrccEsarily  produced  a  corresponding  increase  in  Ihe  full  or  in- 
cliiialion  in  Ihe  current,  and  thus  pave  it  increased  velocity  and  power  lo 
scour  away  and  reiiove  Ihe  obblacles  in  the  bed  of  the  river,  and  to  dis- 
charge a  greater  quaniity  of  water  in  the  same  lime,  as  well  as  a  longer 
period  for  dibcharjiing  ii,  to  the  great  benefit  of  the  country  drained  by  it. 
The  tidal  waters,  njori  (jver,  beiii;;  freed  from  tiie  shifting  sands  and  circuit- 
ous course  of  Ihe  old  chaiiiiei.  and  being  confined  in  one  mass  in  tlie  new 
direct  channel,  acted  with  greater  eliVtt;  finding  Iheir  way  upwards,  and 
becoming  uniltd  with  the  freth  waters  in  enlarging  and  deepening  the 
channel  above,  they  kept  it  open  to  its  jjroper  dimensions,  and  thus  boili 
the  diainage  and  the  navigation  deri>ed  benefit  from  this  great  woik.  The 
improvement  was  carried  still  further,  in  adding  one-lhiid  to  the  dimen- 
sions of  the  rut,  parlicidai  ly  at  Ihe  upper  end  ;  by  this  means  an  additional 
fall  ol  about  2  fiet  (•  inches  was  obtained,  making  a  total  increase  of  about 
7  leet  G  inches  in  Ihe  fall  of  the  current  at  the  upper  end.  1  he  eflett  of 
these  improvements  has  been  to  increase  greatly  the  produce  and  value  of 
upwards  of  300,000  acies  of  land  drained  by  the  Ouse,  which  otherwise 
could  not  have  been  cultivated.  1  he  measure,  like  almost  all  other  great 
impiovemenis.  encountered  great  opposition  at  (he  time,  and  in  order  lo 
tranquijite  the  fears  of  some  and  satisfy  the  prejudices  of  others,  varitms 
iniuor  interior  works  wen-  provided,  such  as  Icjcks  and  weirs,  fur  penning 
up  tie  water,  most  of  which,  but  for  existing  prejudices,  it  would  have 
been  belter  to  have  dispensed  with,  and  to  have  removed  Denver  sluice, 
rai^iu^  the  banks  on  the  various  rivers  above,  so  as  to  have  restoied  them 
lo  their  natural  slate,  and  thus  by  admitting  a  greater  quantity  of  tidal 
water,  to  have  scoured  out  their  channels,  and  thereby  have  enabled  them 
lo  carry  olfthe  drainage  waters  more  elfeclually. 

A  similar  operation  was  executed  by  Telford  and  Rennie,  on  Ihe  river 
Nene,  in  1829,  at  the  Nene  outfall,  which  commences  about  five  miles  be- 
low AVisbeach,  and  terminaies  at  bkate's  Corner,  a  length  of  nearly  5  miles, 
where  it  joins  the  great  estuaiv  of  the  \l  ash.  'I'he  beneficial  eil'ects  of  this 
work  have  been  very  extraordinary  ;  the  low-water  mark  has  been  lowered 
10  feet  G  inches,  and  a  district  ol  above  ]IjO,OUO  acres  has  been  completely 
drained  and  brought  into  cultivation,  which  formerly  for  the  greater  part 
of  the  year  was  lillle  belter  than  a  stagnant  marsh  ;  the  navigation  has 
been  so  much  improved,  that  the  tide  rises  1-1  leet  atA\  isbeach,and  vessels 
of  200  tons  are  now  enabled  to  come  up  lo  that  town,  where  previously  the 
ri\er  was  only  navigable  for  small  sloops;  and  at  Sutton  Bridge,  8  miles 
lov\er  down,  Tcssels  of  above  COO  tons  can  arrive  where  formerly  there  was 
only  water  for  vessels  of  200  tons. 

The  river  Kene  having  been  thus  improved,  so  as  to  enable  it  to  carry 
cfT  the  tidal  and  fresh  waters,  an  extensive  plan  for  the  interior  drainage 
was  desigiied  and  tarried  into  effect  by  Telford,  in  Ui30.  It  consisted  of 
one  main  drain  of  proper  dimensions,  with  two  subsidiary  drains  of  smaller 
capacity,  extending  above  20  miles,  as  far  as  Thorney,  to  bring  down  and 
discharge  all  the  water  from  the  low  fenland  districts  into  the  upper  end 
of  Ihe  new  outfall,  by  means  of  a  capacious  new  sluice  with  sell-acting 
gales, which  continues  to  discharge  the  waterfrom  Ihe  drains  intolheNene, 
60  long  as  Ihe  level  of  the  water  in  the  drain  is  higher  than  that  ol  the 
river  ;  but  whenever  the  water  in  the  river  is  higher,  the  sluice-gates  close 
and  prevent  the  river  water  from  entering.  This  plan  of  Telford's  resem- 
bled one  jircviously  proposed  by  Rennie  for  the  same  object,  but  which 
was  U|ion  a  more  extensive  scale,  and  was  accompanied  by  the  important 
addition  of  catch-water  drains. 

In  180G,  Kennie  projiosed  and  carried  into  effect  a  complete  system  of 
drainage,  for  an  extensive  district  of  feii-land,  called  the  East,  AV  est,  and 
At  iklinore  Kens,  bordering  upon  the  river  A\  itbam,  into  which  they  drained, 
about  10  Utiles  abo\e  lioston.  IJeunie  at  once  ptrceivefl  the  defects  of  the 
M  itham  as  a  means  of  drainage  and  navigation,  and  decided  that  until  the 
n\er  was  improved  by  shortening  its  course  and  increasing  the  capacity  of 
its  channel,  the  complete  drainage  could  not  be  eflecled.  This  plan  he 
proposed,  but  Ihe  opposition  was  so  strenuous  that  he  was  obliged  to  aban- 
don It,  and  lo  carry  bis  main  drains  into  the  river  below  the  town  of  Bos- 
ton :  he  divided  the  drains  into  two  classes;  one  set  he  technically  termed 
catch-waler  drains,  which  running  along  the  base  of  the  hills  surrounding 
the  low  lands,  intercepted  all  the  high  land  waters,  which,  descending  with 
great  velocity,  would  soon  have  overwhelmed  the  low  lands,  in  addition  lo 
the  water  falling  upon  them  according  to  the  extent  of  their  surfaces. 
Ihesehigh  land  waters  were  conducted  by  the  catch-water  drains  into  a 
main  drain,  which  discharged  the  waters,  by  a  self-acting  sluice,  into  the 
M  itham  immediately  below  Boston  ;  the  low  land  waters  thus  freed  from 
the  high  laud  waters,  were  conducted  by  separate  drains  into  another  main 
drain  at  Hobhole,  about  3  miles  lov\er  down  the  M'itham,  where  there  was 
niore  fall.  By  this  means  IjolIi  classes  of  waters  were  discharged  without 
interfering  with  each  other;  means  were  also  seemed  of  discharging  all 
Ihe  water  by  the  lower  drain  at  Hobhole,  in  case  it  should  be  found  neces- 
sary, which  iillimalely  happened,  and  it  was  made  of  additional  capacily 
for  that  object.  1  he  district  was  thus  completely  drained,  and  Iroiii  a 
stagnant  marsh  was  convened  into  coru-lielos. 

'Ihe  \l  itham  being  left  to  itself,  became  silled  up  in  1827,  as  had  been 
foreseen  by  liennie,  and  the  neap  tides  scarcely  flowed  above  3  to  4  feet  at 
Boston.  The  channel  was  then  improved  as  rectiniUitndtd  by  him,  and  the 
river  is  now  iu  such  a  slate  that  vessels  diawing  12  and  14  feet  arrive  at 
Boston,  and  lhe^^hole  country  drained  by  the  Mithaui  has  been  propor- 
tionably  benefited. 

lie  proposed  a  similar  plan  for  the  iniproveroent  of  the  Great  Bedford 
level  in  Ihll,  the  cost  of  which  he  estimated  at  l,188,lfc9/. ;  but  unlorlu- 
Ealelj  for  that  district  it  has  never  >el  been  carried  into  ellect,  although  it 


would  have  amply  repaid  the  outlay.  The  origin  of  Ihe  above  system,  it 
is  believed,  is  due  lo  Kennie,  although  it  is  said  by  some  that  ;he  Kunians 
eniplojed  catch-water  drains,  and  the  Caer-dike  is  (pioled  as  an  example  : 
it  is,  however,  by  no  means  clear  whether  it  was  not  merely  a  navigable 
canal  lo  connect  the  Neiie  and  the  M'itham  ;  at  all  events,  the  system,  if 
ever  it  existed,  had  long  been  abandoned,  and  the  revival,  at  least  in  mo- 
dern tiroes,  is  due  to  him.  He  also  proposed  the  drainage  of  the  Hatfield 
Chase  and  Ancholme  districts,  and  liomney  Warsh,*  Holdernesse,  and 
other  districts  upon  similar  principles,  vtbere  drainage  had  been  tried  and 
had  only  partially  succeeded. 

After  mature  consideration  and  experience,  it  appears  that  the  safest  and 
most  certain  principles  of  drainage  and  navigation  are: — The  improvement 
of  the  channels  and  outfalls  of  Ihe  rivers,  as  far  as  may  be  practicable,  for 
the  free  admission  and  discharge  of  the  tidal  and  fresh  w  aters  ;  w  ith  in- 
terior drains,  well  laid  out,  of  proper  proportion  and  capacily  for  the  low 
land,  and  catch-waler  drains  fur  the  high  land  waters  ;  and  according  to 
circumstances,  the  drainage  and  navigation  may  be  combined  or  kept  sepa- 
rate. 

Steam  Druiiiage. — AVhere  natural  drainage  could  not  be  eflecled,  or  was 
only  imperfectly  applied,  recourse  was  had  to  windmills  and  scoop  wheels, 
as  still  used  in  Holland;  these  were  always  adopted  until  lh::0,  when 
A\  alt's  steam  engine  was  successfully  applied  by  Heunie  to  work  a  large 
scoop-wheel,  for  draining  Boltisham  Ten,  near  Ely.  Subsequently  this 
valuable  sjstem  has  been  applied  and  extended  by  Glynn,  Eield,  and 
others,  to  the  great  iniproveroent  of  fen-lands,  by  draining  the  wati  r  lower 
beneath  the  surface  than  could  be  done  by  windmills,  which  are  now 
almost  generally  supeiseded  by  steam  engines;  the  latter  can  be  used 
wlien  recpiired,  whereas  the  windmills  can  only  be  emploved  when  iheie  is 
wind  ;  and  it  frequently  happens  that  calms  prevail  during  rainy  weather, 
at  the  very  time  when  the  mills  are  most  wanted. 

A\  hilst  carrying  out  the  improvements  of  the  outfalls  and   nu  ulhs  of 
rivers,  it  often  occurs  that  large  tracts  of  sand  and  mud  niaj  be  converted  into 
fine  arable  land,  fit  for  agricultural  purposes,  by  accelerating  Ihe  uatural 
accumulation  of  warp,  or  alluvial  matter,  held  in  mechanical  suspension  by 
Ihe  water,  and  which,  from  Ihe  absence  of  proper  measures,  is  otherwise 
carried   away   without  producing  any  benefit.     The  works  few  this  object 
and  for  imiJioving  the  drainage  and  navigation,  if  properly  conducted,  con- 
sist generally  in  regulating  and  confining  the  channels  of  the  rivers,  through 
Ihe  sands  below  high-water  mark,  to  one  channel,  for  both  the  hood  and 
ebb  waters,  and  accelerating  gradually  Ihe  accumulation  of  alluvial  de- 
posit, by  jetties  and  other  light  works  adjacent  to  them  ;  in  pruportiou  as 
the  deposit  accumulates,  the  works  are  raised  until  vegetation  appears, 
which  generally  takes  place  about  the  level  of  high  water  of  neap  tides,  and 
then  the  land  is  embanked   from  the  sea.     The  system  of  warping  or  artifi- 
cially soiling  bad  laud  where  Ihe  levels  will  permit,  has  been  practised  for 
many  years  along  the  Trent,  Ouse,  and  H umber,  with  considerable  success. 
The  operation  consists  in  aduiiltmg,  through  sluices  and  canals  made  for 
the  purpose,  the  water  charged  with  alluvial  U)atter  in  suspeusiou,  to  the 
lands  to  be  warped,  which  are  surrounded  with  embankments,  and  after 
having  deposited  the  alluvial  matter  the  waters  are  conducted  avvaj  again 
to  Ihe  river ;  this  process  is  repeated  at  intervals  until  the  lands  have  been 
sufiiciently   warped,  and  thus  lands  which,  in  some  cases,  are  situated 
several  miles   from  the  rivers,  and  were  comparatively  worth  litlle,  have 
become  extremely  valuable.     If  these  operations  be  judiciously  conducted, 
the  outfalls  of  Ihe  rivers,  and  the  harbours  and  draina;.,e  and  navigation 
depending  on  them,  may  be  greatly  improved,  and  the  land  gamed  during 
the  operation  will,  in  many  cases,  amply  repay  the  cost  of  draining  it.     in 
Holland,  and  other  countries,  there  is  a  great  field  open  :  much  depends 
upon  the   situation  and  other  local  ciicumstances  ;  considerable  joeigmeut 
and  skill  is  required  in  selecting  the  districts,  and  in  properly  applv  lug  the 
system,  but  its  consequences  are  so  important  that  it  is  well  worthy  of  the 
attention  of  engineers.     A  scheme  of-this  kind  upon  an  extensive  scale  is 
about  being  carried  into  effect  at  the  mouth  of  Ihe  Ouse  and  Nene,  where 
above 30, OUO  acres  of  land  VTiU  be  gained,  and  great  improvement  will  be 
effected  iii  the  drainage   and  navigation  of  the  extensive  districts  drained 
by  the  Ouse  ana  Nene.     Tlie  same  principle  is  applicable,  in  some  cases, 
for  converting  shoals  into  effective  breakwaters. 

Waciunery  and  Manufactures. 

The  improvement  and  extension  of  machinery  and  manufactures  by  new 
inventions  and  api>lications  have  been  immense  since  the  time  of  Snieatou. 
Previous  lo  that  period  wood  was  almost  exclusively  Used  in  the'  construc- 
tion of  machinery.  Desaguliers,  Leupold,  Gravesande,  and  other  wruers, 
have  given  descriptions  of  the  best  specimens  of  mills  and  machinery  iu  use 
a  century  ago,  but  they  were  very  defective,  both  in  proportion  and  con- 
struction, when  compared  with  modern  machinery  for  similar  purposes. 
Ihe  introduction  of  cast  iron  by  Smeaton,  in  1754,  was  a  gieat  step  lu  ad- 
vance. He  began  by  employing  cast  iron  for  the  axis  of  one  of  his  earliest 
wiuduiills,  in  17i4  ;  then  lu  1700,  lor  the  shaft  of  a  water-wheel,  and  the 
main-wheel  attached  to  it,  for  boring  cannon  at  Canon  ;  cast  iron  aiter- 


*  The  tliflitutties  bere  ore  peculiar,  in  consequence  of  the  coast  being  tiurromided  vvitli 
a  broad  tjelt  of  loose  &liiij(jle,  vvhicli  renders  it  necessary  to  carry  tire  draiiiiige  water 
lliroiigtl  llie  Ee=v  baiilis  by  close  tuhiiels,  vMlli  valves  at  llleu  outer  extremities,  so  as  lo  be 
(orced  open  by  the  Iijaraullc  pressure  ol  the  water.  Dynichurch  wlU,  or  sea-I-aek,  liere  is 
well  vvoittiy  ol  teniaik  :  it  was  loimed  iu  the  Dutch  nmniier  b>  stakes  vvallitci  tegether, 
and  conslaully  required  rei)Utr  ;  it  has  since  been  laced  wilh  stone  paving,  at  an  inclina- 
tion 01  about  0  to  1,  vvnich  slaiius  v\cU,  Quel  rteialA  cUectuully  the  licary  seas  to  which  It 
U exposed. 
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■wards  was  generally  adopted  for  axes,  but  as  some  of  Ihera,  which  were 
improperly  made,  i;a\e  way,  ilie  application  of  cast  iron  in  other  machinery 
was  in  some  measure  retarded,  until  M  att  applied  his  sleam-ensine  to 
drive  mills.  Tl'e  Alhion  Mills,  constructed  by  h'cnnie,  in  17H4,  and  worked 
byM'alt's  steam  engine,  n]ay  be  considered  as  the  first  complete  example  of 
Iheemplojmeul  of  iron  ine^ery  part  of  mailiinery,  except  for  the  teeth  of  some 
of  the  wheels,  which  were  made  of  hard  wood,  for  working  into  the  iron 
teeth  of  other  wheels;  that  example  also  sliowing  the  true  form  of  teeth, 
with  a  fine  pitcli,  and  adequate  depth  and  breadih  and  adjustment  with 
each  other,  so  as  to  work  well  together  with  the  least  friction,  and  the  use 
of  bevel  gear,  which  is  the  perfection  of  modern  milhvork. 

The  great  improvement  effected  in  the  design,  proportion,  and  construc- 
tion of  millwork,  together  with  the  steam-engine,  enabled  machinery  to  be 
driven  with  greater  velocity,  increased  action,  and  diminished  friction,  and 
thus  greater  etl'ect  was  produced  with  the  same  amount  of  power. 

Me  are  indebted  to  our  honorary  member,  Professor  \Villis,  for  his  able 
investigation  of  the  teeth  of  wheels,  and  to  Whewell,  Mosely,  Jamieson,  G. 
liencie  (for  his  new  edition  of  Buchanan),  and  others,  for  their  valuable 
treatises  on  mechanical  and  engineering  subjects. 

The  Invention  of  the  Spinning-Jcnnij,  by  Hargreaves,  in  1767,  and  of  the 
means  of  drawing  out  the  fibres  of  cotton  between  successive  pairs  of  re- 
volving rollers  in  the  WMter-lwist  spinning,  by  Arkwright,  in  17(j9,  follow. 
ed  by  his  system  of  machinery  for  carding  and  preparing  fibres  of  cotton  for 
spinning,  in  1775,  occasioned  a  complete  revolution  in  the  arts  of  manufac- 
turing, and  led  to  the  establishment  of  the  factory  system,  with  its  self- 
acting  machinery.  A  somewhat  similar  system  haj,  however,  been  intro- 
duced in  the  Silk  BIiUs  at  Derby,  nearly  lialf  a  century  before  ;  but  inas- 
much as  s-ilk  naturally  consists  of  a  series  of  fine  threads,  it  is  only  neces- 
sary to  twist  or  retwist  them,  in  order  to  combine  them  together,  which  is 
a  very  simple  operation,  compared  with  forming  the  short  detached  fibres 
of  cotton  into  a  thread,  without  ihe  aid  of  the  hand  to  guide  them  ;  and  to 
accomplish  this  by  machinery  was  extremely  diflicult ;  it  was,  however, 
very  ingeniously  overcome  by  Hargreaves  and  Arkwright  in  diiierent  ways, 
both  of  which  were  combined  together  by  Crompion  in  the  mule  in  1771. 
Arkwrighl's  water-spinning  was  subsequently  simplified  into  what  is  tech- 
nically termed  throstle-spinning,  and  together  with  his  preparing  machinery 
of  1775,  was  adopted  for  spinning  worsted  by  Toplis,  and  for  flax  by  Mar- 
shall, The  carding  machinery  was  also  adopted,  with  suitable  modifica- 
tions, for  preparing  short  wool,  Hargreaves'  spinning-jenny  being  used  for 
spinning  it  inio  yarn  for  woollen  cloth.  The  mule  for  a  long  while  was 
only  employed  for  cotton,  but  was  adapted  by  Kelly  in  17'J0,  to  be  partly 
worked  by  power  in  aid  of  manual  labour,  and  was  soon  after  improved 
£0  as  to  spin  extremely  fine  threads. 

All  these  valuable  inventions,  together  with  a  multiplicity  of  other  in- 
genius  contrivances  connected  with  the  factory  system,  were  completed 
and  brought  into  extensive  use  in  the  short  period  of  20  years.  Machinery 
for  printing  calico  was  introduced  by  Peel,  and  perfected  by  others.  Watt, 
in  1787,  introduced  chemical  bleaching,  which  was  afterwards  carried  to 
great  perfection  by  Teunaut.  Cartwright,  in  17b7,  invented  clolh-weaving 
by  power,  although  it  was  not  brought  into  use  until  twenty  years  after, 
and,  in  17'Jt),  he  invented  machinery  for  combing  and  preparing  long  wool, 
in  preparation  for  being  spun  into  worsted.  Machinery  for  dressing  woollen 
cloth  by  teazles  was  perfected,  and  Harmer  invented  machinery  for  shear- 
ing it  in  17S7.  This  has  since  been  carried  to  greater  perfection  by  Lewis. 
Bramah,  in  1796,  introduced  the  hydraulic  press,  which  furnished  the 
means  of  pressing  cloth,  books,  papers,  and  other  articles  with  a  degree  of 
force  which  could  be  accomplished  by  no  other  means,  and  its  general 
adoption  has  been  of  great  service.  Self-acting  machines  for  making  but- 
ton-shanks were  invented  by  Heaton.  Boulton's  large  manufactory  at 
Soho  contained  many  inventions  besides  those  of  Watt.  He  invented  ma- 
chinery for  coining  money  by  steam  power  in  1791),  and  erected  a  complete 
establishment  at  Soho,  where,  for  a  long  lime,  he  executed  contracts  for 
coining  money  for  the  British,  and  various  foreign  governments.  His  plan 
for  stamping  the  pieces  consisted  in  exhausting  air,  by  pumps  worked  by 
a  steam-engine,  from  vessels  properly  adapted  for  the  purpose,  and  con- 
nected by  valves  with  air  cylinders,  having  jiistons  working  the  balance- 
beams  of  the  coining-presses.  By  opening  a  valve,  air  is  exhausted  from 
within  the  cylinder,  and  the  atmospheric  pressure  acfing  upon  the  piston, 
turns  down  the  screw  of  the  press  which  stamps  the  coin  ;  by  re-admitting 
air,  the  piston  rises  and  with  it  the  screw,  thus  producing  an  alternate  ris- 
ing and  falling  motion  so  as  to  strike  from  50  to  CO  pieces  per  minute  ;  as 
the  screw  rises  and  falls,  it  works  a  feeding  apparatus  for  supplying  blank 
pieces,  ready  prepared  for  stamping,  and  as  fast  as  one  piece  is  stamped  it 
is  pushed  olf  the  die,  and  is  replaced  by  another.  The  apparatus  for  cut- 
ting out  the  blank  pieces  is  of  a  similar  description  ;  the  whole  is  self-act- 
ing, and  is  a  most  beautiful  and  ingenious  contrivance.  These  improve- 
ments were  introduced  into  the  Royal  Mint,  at  Tower  Hill,  whicb  was 
constructed  in  1810,  under  the  direction  of  Messrs.  Boultuu  and  Watt,  who 
furnished  the  steam-engines  and  the  coining  machinery.  The  rolling  ma- 
chinery by  Rennie,and  Ihe  equalizing  machineiy  of  Barton,  constructed  by 
JVlaudsIay,  complete  this  magnificent  establishment.  At  St.  Petersburg, 
Copenhagen,  Calcutta,  and  Bombay,  Messrs.  Boultou  and  Watt  erected 
similar  establishments,  with  rolling-mills  by  Kennie,  at  the  two  latter 
places. 

The  whole  of  the  above  ingenious  and  valuable  inventions,  except  power- 
weaving,  had  been  fully  carried  out  and  brought  into  successful  practice 
before  the  end  of  the  last  century.  The  brilliant  results  which  were  obtained 


from  these  inventions  excited,  in  an  intense  degree,  the  skill  and  ingenuity 
of  a  host  of  able  mechanicians  in  the  various  departments  above  mentioned. 
The  most  minute  operations  were  reduced  to  system  by  the  use  of  ma- 
chines, and  Ihe  high  prolils  derived  from  manutaciuring  by  machinery, 
while  the  prices  of  the  articles  continued  the  same  as  those  formerly  pro- 
duced by  manual  labour,  occasioned  a  readiness  before  unknown  to  adopt 
all  new  machines,  as  well  as  to  extend  and  improve  them. 

AVater-Wheels. 

The  general  introduction  of  self-acting  machines  induced  the  construction 
of  more  extensive  mills  of  all  kinds,  and  rendered  necessary  the  use  of  more 
powerful  and  better  regiilated  prime  movers.  Mater-wheels  were  employed 
as  the  moving  power  at  the  early  establishments  of  Cromford,  Belper, 
Matlock,  Bakewell,  Lanark,  Cattran,  Deanstone,  fee. ;  and  when  the  go- 
vernor was  afterwards  applied  to  water-wheels  by  Sirutt,  at  Belper,  the 
moiion  and  power  were  regulated  with  a  degree  of  uniformity  almost  equal 
to  that  of  the  steam-engiue,  and  water  was  rendered  as  perfect  a  moving 
power  as  its  nature  admitted  of.  Rennie,  it  is  believed,  first  applied  Ihe 
descending  shuttle,  by  which  the  flow  of  water  is  regulated  over  its  upper 
edge,  so  as  to  obtain  the  full  benefit  of  the  fall,  instead  of  passing  under 
Ihe  shuttle  as  formerly,  whereby  some  of  the  fal  1  is  lost.  He  improved  the 
construction  of  the  wheel,  increased  the  width  and  diminished  the  depth  of 
the  buckets,  at  the  same  time  augmenting  the  velocity  of  the  periphery 
from  3  feet  to  5  feet  per  second.  By  these  means  nearly  75  per  cent,  of 
the  power  vras  realised.  Strutt's  improvements  in  water-wheels,  executel 
by  Hewes,  consist  in  making  them  with  slender  iron  arms  and  oblique  tie- 
rods,  with  segments  of  teeth  on  the  circumleience  of  the  wheel,  turning 
pinions  with  nearly  the  same  velocity  as  cranks  of  steam-engines,  and  ren- 
dering them  almost  equally  applicable.  In  Ibis  department  Doukiu  ai.d 
Fairbairn  have  also  taken  a  conspicuous  part. 

The  Turbine,  or  a  modification  of  the  horizontal  water-wheel,  by  Four- 
neyron,  has  latterly  been  introduced  into  this  country  from  France,  with,  it 
is  said,  considerable  success.  The  governor  had  been  applied  to  wind- 
mills by  Hooper,  in  1789,  and  soon  after  Ai'att  adapted  it  to  his  rotative 
steam  engine,  which  was  thereby  rendered  applicable  for  turning  mills, 
and  its  superiority  to  water,  and  every  other  power  then  known,  became 
manifest.  The  uniformity  and  certainty  of  the  movement,  its  capability  of 
extension  to  any  amount,  its  applicability  to  any  situation,  rendered  its 
adoption  almost  universal,  and  extended  the  sphere  of  manufacturing  ope- 
rations from  the  weaver's  cottage  and  Ihe  banks  of  the  lonely  stream,  to 
large  populous  towns,  such  as  Manchester,  Leeds,  Macclesfield,  and  other 
places,  wherever  circumstances,  independent  of  water,  were  favourable  for 
their  adoption. 

The  concentration  of  manufacturing  operations,  caused  a  number  of  small 
machines  to  be  substituted  for  those  formerly  impelled  by  hand  in  work- 
men's cottages,  and  brought  together  in  large  buildings  adapted  for  that 
purpose,  and  worked  by  one  great  moving  power,  and  so  combined  with 
each  other  and  the  building,  as  to  render  a  spinning  mill,  with  its  water- 
wheel,  or  steam  engine,  and  all  its  accessories,  one  vast  and  complicated 
machine.  A  new  school  for  mechanics  was  thus  formed,  in  which  far 
greater  power  than  had  ever  before  been  applied  to  machinery,  was  to  be 
distributed  amongst  a  number  of  delicate  machines  of  the  greatest  variety 
of  form  and  complexity,  with  some  parts  minute  like  clock-work,  requiring 
every  gradation  of  force  to  drive  Ihem,  and  corresponding  strength  in  some 
for  resisting  the  largest  and  others  the  smallest  impulse.  A  new  and  ex- 
tended field  of  inquiry  and  observation  was  thereby  produced,  which 
bi ought  forward  artists  of  every  description  to  contribute  their  aid,  as  to 
one  common  stock  of  knowledge,  for  the  advancement  of  the  new  system  of 
manufacturing,  as  well  for  the  invention  of  new  machines  and  processes,  as 
for  the  multiplication  and  improvement  of  those  previously  invented.  '1  be 
ingenious  and  valuable  labours  of  the  great  mechanicians  of  the  last  cen- 
tury have  been  most  ably  continued  by  their  successors,  many  of  whom  are, 
or  have  been,  our  contemporaries,  and  who  with  a  greatly  extended  sphere 
of  application,  have  advanced  in  the  career  of  improvement  with  au  almost 
unparalleled  rapidity. 

Many  new  machines  have  been  invented,  and  most  of  those  in  daily  use 
liave  been  rendered  self-acting  or  automatical,  so  as  to  require  no  further 
aid  from  man,  than  the  mere  act  of  presenting  the  materials  to  them  to  be 
manufactured,  directing  their  progress  through  the  machine,  and  disposing 
of  them  afterwards.  The  power  loom,  invented  by  Cartwright,  in  1784, 
was  afterwards  improved  by  Austin,  Miller,  Horrocks,  M'Adam,  Lane, 
Bowman,  and  others,  and  its  employment  greatly  extended. 

Rope  Machinery. — Machinery  for  making  ropes  and  cordage  was  in- 
vented by  Cartwright,  Grimshaw,  Chapman,  and  others,  and  subsequently- 
carried  to  great  perfection  by  Huddarl,  as  exhibited  in  the  establishment 
of  Turner,  Huddart,  and  Co.,  at  Limehouse.  This  ingenious  and  valuable 
invention  consisted  in  regulating  and  adapting  the  lengths  of  the  dilferent 
yarns,  or  threads  composing  the  rope,  so  that  each  might  bear  an  equal 
strain,  which  could  not  be  done  on  the  old  system.  To  effect  this,  a  series 
of  bobbins,  with  the  proper  lengths  of  yarns  wound  upon  them,  were 
placed  in  a  frame  of  a  descent  form,  and  the  yarns  from  these  bobbins 
were  conducted  through  holes  in  a  vertical  guiding  plate,  having  those 
holes  arranged  in  concentric  circles;  from  thence  the  yarns  passed  through 
a  vessel  of  liquid  lar  or  pitch,  and  then  through  a  single  hole  of  the  re- 
quired gauge,  on  to  a  large  reel  mounted  in  an  oblong  frame,  to  which  a 
rotatory  motion  about  a  horizontal  axis,  was  communicated  for  twisting  all 
the  yarns  together  into  a  strand,  and  also  a  circular  motion  of  the  reel  j,t 
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right  angles  to  that  of  the  frame,  for  winding  the  strand  npon  the  reel,  as 
fast  as  they  were  wound  off  the  bobbins;  a  guide  was  attacked  which 
regulated  the  winding.  The  whole  was  worlied  by  one  of  Watt's  steam 
tn'ines.  By  this  beaolifully-contrived  piece  of  mechanism,  tlie  whole  of 
the  yarns  were  twisted  into  a  strand  of  the  required  dimensions.  The 
l)itch  and  tar  employed  was  used  either  cold  or  warm,  and  derived  the 
appellation  of  warm  or  cold  register  cordage  accordingly.  The  cables 
were  formed  by  a  larger  machine,  combining  three  of  the  above-described 
frames  together,  each  having  one  of  the  strands  to  form  the  cable  wound 
upon  its  reel;  but  the  axes  of  the  three  frames,  instead  of  being  horizontal, 
as  in  the  first  case,  were  vertical,  and  all  mounted  in  one  large  frame, 
which  received  a  rotatory  motion,  about  a  vertical  axis  of  its  own,  and 
carrying  round  the  minor  frames  combined  within  it  in  order  to  twist  the 
three  strands  together.  The  several  strands  were  unwound  from  the  reels, 
in  the  minor  frames,  as  fast  as  the  three  were  twisted  together  into  the 
intended  cable,  which  was  drawn  upwards  between  pairs  of  grooved 
rollers,  disposed  above  the  centre  of  the  main  frame,  and  the  cable  was 
conducted  away  by  the  same  machinery  and  c  liled  up  for  use.  Nothing 
could  be  more  striking  than  the  spectacle  of  one  of  these  magnificent  ma- 
chines, resembling  a  great  orrery  in  motion,  pursuing  its  silent  yet  resist- 
less course,  producing  the  means  of  securing  at  anchor  the  gigantic  vessel 
of  war  against  the  raging  tempests  of  the  ocean.  This  magnificent  ma- 
chinery, after  returning  a  handsome  reward  to  its  ingenious  inventor,  and 
the  enterprising  capitalists  who  erected  it,  was  bought  by  Government, 
and  erected  at  the  Ifoyal  Arsenal,  Deptford.  Chapman's  rope  machinery, 
and  Curr's  for  making  flat  ropes,  chielly  used  for  mines,  as  well  as  a  new 
machine,  lately  introduced  at  Portsmouth  from  France,  said  to  be  the  in- 
vention of  Hubert,  are  worthy  of  notice. 

Dyer's  machines  for  making  cards,  for  cotton  and  wool,  and  others  for 
cutting  nails  ;    Wilkinson's,  for  making  weavers'  reeds  ;  the  self-acting 
mules  of  Eaton,  Roberts,  Smith,  and  others ;  those  for   weaving  bobbin- 
net  lace,  by  Heathcoat,  Morley,  and  others  ;  Holdsworlh's,  Dyer's,  and 
other  improved  machines   for  preparing  cotton  rovings ;    Marshall's,  P. 
Fairbairn's,  and  other  machines  for  flax,  are  all  ingenious  and  important 
inventions  of  self-acting  niiichinery,  well  calculated  to  improve,  expedite, 
and  economise  the  manufacture  of  the  various  articles  for  which  they  were 
intended.     Amongst  the  same  class  may  be  mentioned  the  curious  inven- 
tions and  improvements  of  Didot,  Donkin,  Fourdrinier,  Dickinson,  Cromp- 
ton,  Towgood,  Ibotson,  Koenig,  Nicholson,  Tilloch,   Congreve,  Stanhope, 
Cowper,  Applegath,  Spottiswood,  and   others,   for   making   and   drying 
paper,  and  printing  by  steam  ;  Oldham's  various  contrivances  for  printing 
bank-notes  at  the  banks  of  England  and  Ireland  ;  Lowry's,  Maudslay's, 
Perkins's,  and  other  machines  for  engraving  on  metal  plates;  Holling- 
drake's  method  of  casting  copper  under  pressure,  for  engraving  ;  Brunei's 
block  machinery,  executed  by  Maudslay,  at  Portsmouth,  by  which  every 
operation  is  performed,  from  the  sawing  of  the  rough  piece  of  wood  until 
the  perfect  completion  of  the  block  for  naval  purposes;   his  saw-mills  at 
Chatham  and  Woolwich;  Bramah's  planing  machine  at  Woolwich;  Wil- 
kinson's  machine  for   boring  large  cylinders,  are  splendid  specimens  of 
machinery ;    neither  must  we  omit  Watt's  simple  operation  of   making 
small  leaden  shot,  by  pouring  melted  lead  through  holes  in  a  cullender  at 
the  top  of  a  lofty  tower,  when  they  assume  a  spherical  form  in  cooling,  as 
they  fall  through  the  air,  and  (iually  into  cold   water  below.     Leaden  bul- 
lets are  compressed  into  a  spherical  form  with  great  solidity  by  self-acting 
machines  by    Napier.     The  manufacture  of  crown   and  plate   glass  has 
been  improved,  and  promises  great  extension;  in  this  latter  branch,  Green, 
Pellatt,  Chance,  and  others,  are   making   great  progress.     The  universal 
and  widely  extended  application  of  machinery  to  every  manufacturing 
operation  rendered  a  corresponding  activity  and  means  of  supplying  the 
increased  demand  for  it  absolutely   necessary  ;  and  additional  means  of 
making   machines  have  been  invented.      Self-acting  turning  lathes,  with 
slide  rests,  planing  machines  for  metals,  also  for  screwing  bolts  and  nuts, 
were  introduced  by  Fox;  mortising  machines,  similar  to  those  of  Brunei, 
were   adapted  by  Sharp  and  Roberts  for  metals,  and  shaping  machines  by 
Penn;  these  have  been  improved  by  Whitworth,  Nasmyth,  and  others,  by 
whom  also  new  ones  have  been  invented.     The  former  has  introduced  an 
ingenious  adaptation  of  machinery  for  sweeping  roads  and  streets,  and 
which,  from  its  eliiciency,  is  coming  into  general  use  ;  and  to  the  latter  we 
are  indebted  for  the  steam  hammer  and  steam  pile-driving  machine,  which 
serve  materially  to  economise  and  facilitate  these  operations.     Rennie,  as 
far  back  as  18U1,  had  applied  steam  for  driving  the  piles  of  the  coirer-dam 
for  the  London  Docks  ;  it  has  since  been  applied  at  Sunderland  for  a  simi- 
lar purpose,  and  he  proposed  it  for  working  the  cranes  there  as  well  as  at 
the  West  India  Docks ;  but  it  was  not  adopted.     Otis'  American  machines 
for  excavation  have  been  tried,  but  are  not  as  yet  much  employed.     The 
invention  and  application  of  these  various  new  and  ingenious  contrivances, 
famished  the  means  of  executing  machinery  with  a  degree  of  economy 
and  accuracy  which  without  them  could  uever  have  been  attempted. 

With  the  advancement  of  machinery,  the  art  of  founding  in  iron,  which 
commenced  at  Carron,  soon  became  an  indispensable  p^irt  of  machine 
making.  In  this  department  Boultou  and  Watt  took  the  lead,  m  conse- 
quence of  the  demands  for  their  steam  engine,  and  made  great  improve- 
ments in  it,  which  wire  afterwards  followed  by  Maudslay,  and  by 
others.  The  working  in  metals  towards  the  commencement  of  this  century 
thus  became  so  much  facilitated,  that  it  was  generally  adopted,  instead  of 
wood,  for  the  framing  and  moving  parts  of  machinery  ;  and  castings  in 
iron,  of  excellent  quality,  could  be  obtained  in  any  number  exactly  like 


each  other,  so  as  to  be  fitted  together  with  great  facility.  In  the  progress 
of  modern  improvements,  wrought  or  forged  iron  cauie  into  more  general 
use,  and  was  substituted  for  cast  iron  in  many  cases,  such  as  for  railways, 
suspension  bridges,  tie  beamj,  and  roofs  for  bud  lings;  various  parts  of 
steam  engines,  mill-work,  and  machines  of  dilVerent  kinds,  and  in  some 
instances  steel  has  been  adopted.  As  the  improvement  in  machinery  for 
manufacturing  advanced,  so  did  the  arrangement,  convenience,  economy, 
and  construction  of  the  buildings  in  which  it  was  contained;  fire-proof 
arching  for  floors,  with  cast  iron  beams,  wrought  iron  ti'is,  cast  iron  co- 
lumns, and  wrought  and  cast  iron  framing  for  roofs,  window  frames,  and 
every  other  part  where  the  introduction  of  metal  was  practicable  ;  in  these 
improvements,  Strutt,  Rennie,  and  others,  took  a  leading  part.  Apparatus 
for  vi'arming  buildings  by  heated  air  was  adopted  by  Strutt  and  Sylvester; 
and  by  steam,  which  had  been  employed  by  Smeaton.  for  drying  gunpow- 
der, was  generally  introduced  by  Snodgrass  in  17i)S,  and  improved  by 
Houldsworth  and  Creighton.  This  system  has  been  more  recently  suc- 
ceeded by  that  of  heating  the  air  by  contact  with  pipes  or  vssels,  in 
which  a  circulation  is  kept  up,  as  practised  by  Price,  Manby,  Perkins, 
Hadeu,  and  others.  These  and  many  other  improvements  have  been  in- 
troduced, and  combined  in  the  most  scientific  manner  in  the  great  cotton- 
mills  of  Messrs.  Phillips  and  Lee,  M'Connell  and  Kennedy,  Hou!  Isworth, 
Birley,  and  numerous  others,  at  Manchester;  Messrs.  Horrock:.'  «'  Pres- 
ton, Strutt's  at  Belper,  the  flax-mills  of  Marshall,  and  the  woollf  ii-:i:  Us  of 
Jlessrs.  Gott,  at  Leeds,  and  of  Wilkins  near  Bath,  the  silk-mills  •■"  lirote 
at  Yarmouth,  the  lace-manufactories  of  Heathcoat  at  Tiverton,  B  i  len  and 
Morley  at  Derby,  and  Fisher  at  Nottingham,  Cartwright  and  Warner's 
steam  power  stocking-weaving  manufactory  at  Loughborough,  and  many 
other  magnificent  establishments  all  over  the  kingdom.  The  workshops  of 
Fox,  Nasmyth,  Sharpe,  Roberts,  Whitworth,  and  others,  for  making  tools; 
the  steam  engine  and  machine  manufactories  of  Boulton  and  Watt,  Faw- 
cett,  Bury,  the  Butterly  Company,  Stephenson,  Hawthorn,  Donkin,  Hall, 
Fairbairn,  Hick,  Napier,  Miller  and  Raveohill,  Maudslay  and  Field, 
Penn,  Rennie,  Seaward,  £cc.,  are  a  few  of  the  vast  establishments  which 
abound,  and  which  fill  us  with  astonishment  at  the  immense  productive 
powers  of  this  country ;  we  are  at  a  loss  which  to  admire  most,  the  genius 
and  skill  which  has  designed  them,  the  energy  and  talent  which  directs 
them,  or  the  capital  which  has  brought  them  into  operation.  For  accounts 
of  many  of  the  numerous  branches  of  the  immense  manufacturing  indus- 
try of  Great  Britain,  we  are  indebted  to  Farey's  articles  in  the  Cyclopedia 
of  Rees,  the  Encyclopiedia  of  Brewster,  and  the  Supplement  to  the  En- 
cyclopajdia  Brilannica,  also  to  those  of  Babbage  and  Barlow  in  the  En- 
cyclopaedia  Metropolitana,  and  likewise  to  Dr.  Ure. 

The  improvement  and  extension  of  manufactures  required  a  constant, 
active,  and  steady  comninuication  between  the  several  districts  where  they 
were  carried  on,  and  soon  produced  a  corresponding  improvement  in  the 
roads,  railways,  canals,  rivers,  and  ports.  The  cost  of  every  article  was 
reduced  to  the  greatest  nicety,  and  economy  was  carried  to  the  minutest 
degree  ;  being  so  intimately  connected  together,  the  extension  of  the  one 
kept  pace  with  the  other.  The  same  may  be  said  of  the  arts  of  mining 
and  metallurgy,  by  which  coals  for  fuel  and  metals  for  manufactures  are 
furnished  to  the  different  establishments. 

Waterworks. 

Id  the  supply  of  that  important  necessary  of  life — water,  which  was  so 
much  studied  by  the  ancients,  but  so  greatly  neglected  in  the  middle  ages, 
great  progress  has  been  made  in  modern  times.  Spring  water  was  for- 
merly conveyed  to  public  reservoirs  in  the  City  of  London,  by  leaden  pipes 
from  various  springs  in  the  vicinity  :  viz.,  from  Tyburn  in  Pi'iG,  from 
Highbury  in  143S,  from  Hackney  in  l.i35,  from  Hampstead  in  1.543,  and 
from  Hoxton  in  1546.  For  these  useful  works,  the  citizens  were  indebted 
to  the  munificence  of  several  lord  mayors  and  other  individuals,  but  those 
of  Hampstead  and  Highgate  are  the  only  ones  now  remaining.  The  open 
watercourse  or  conduit  from  Dartmoor,  21  miles  long,  for  supplying  Ply- 
mouth with  water,  commenced  by  Sir  Francis  Drake,  in  the  reign  of 
Elizabeth,  and  the  New  River,  for  the  supply  of  London,  39  miles  long, 
28  feet  wide,  and  4  feet  deep,  falling  3  inches  in  a  mile,  by  Sir  Hugh  Mid- 
dleton,  in  1613,  are  considerable  works  of  the  kind,  and  were  planned 
and  executed  at  the  cost  of  those  distinguished  individuals.  Middleton 
was,  in  fact,  mined  by  it,  and  adopted  the  profession  of  an  engineer  and 
surveyor  to  obtain  a  livelihood. 

London  Bridge  Waterworks  were  commenced  by  Morice,  in  1582,  with 
water-wheels  turned  by  the  liood  and  ebb  current  of  the  Thames,  passing 
through  the  purposely-contracted  arches  of  Old  London  Bridge,  and 
working  pumps  for  the  supply  of  water  to  the  metropolis  ;  it  was  the  earli- 
est  example  of  public  water  service  by  pumps  and  mechanical  power, 
which  enabled  water  to  be  distributed  in  pipes  to  dwelling-houses.  Pre- 
viously, water  had  only  been  supplied  to  public  cisterns,  from  whence  it 
was  conveyed,  at  great  expense  and  inconvenience,  in  buckets  and  water- 
carts.  In  addition  to  the  London  Bridge  and  New  River,  several  minor 
establishments  of  the  same  kind  were  afterwards  erected  on  the  banks  of 
the  Thames,  to  supply  separate  districts  in  their  immediate  vicinity.  Some 
were  worked  by  water-wheels  on  the  sewers  which  discharged  themselves 
into  the  Thames  ;  others,  by  horses  ;  and  one  by  a  wind-mill.  That  at 
Broken  Wharf  in  1594,  at  Shadwell  and  York  Buildings,  worked  by 
horses,  and  at  Chelsea  by  water-wheels,  may  be  mentioned.  Early  in  last 
century,  when  the  old  cisterns  had  nearly  disappeared,  and  water  was 
supplied  to  the  dwellings,  a  great  improvement  took  place,  by  the  applica- 
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tion  of  the  steam  engine  (which  had  then  begun  to  develope  its  extraor- 
dinary powers)  to  the  York  Buildings  Waterworks  by  Savery,  in  1710, 
and  afterwards  by  Newcomen  in  1730.  Newcomen's  engines  were  sub- 
sequently  applied  at  Chelsea,  Shadwell,  Stratford,  London  Bridge,  and  the 
New  Kiver  \\  aterworks.  As  soon  as  Watt  had  brought  his  improvements 
into  operation  for  pumping  water,  his  engines  were  applied  at  each  of  the 
above  waterworks  by  degrees,  in  addition  to  the  old  engines,  thus  a  com- 
parison between  them  could  easily  be  made ;  and  soon  showed  the  supe- 
riority of  Watt's  engine  in  every  respect.  They  were  thus  applied  at 
Shadwell  and  Chelsea  Waterworks  in  1778,  at  London  Bridge  and  Lam- 
beth soon  after,  and  at  the  York  Buildings  in  1S04.  The  usual  mode  for 
the  old  engines  was  to  pump  the  water  into  a  cistern,  at  the  top  of  a  high 
tower,  and  from  thence  it  descended  through  pipes,  to  the  districts  and 
buildings  where  it  was  required ;  the  engine  was  thus  always  kept  to  its 
full  load,  whether  necessary  or  not,  and  a  waste  of  power  ensued.  Air- 
vessels  were  afterwards  added  to  the  pumps  at  Chelsea,  and  subsequently 
became  general ;  the  air  in  the  vessels  being  compressed,  acted  by  expan- 
sion and  contraction  on  the  water,  so  as  to  force  it  with  regularity  through 
the  pipes,  without  going  up  to  the  cistern.  Smeaton,who  had  constructed 
water-wheels  for  pumping  at  Stratford  in  1763,  and  at  London  Bridge  in 
17G7,  where  towers  were  employed,  afterwards  became  the  principal  pro- 
prietor of  the  Deptford  Waterworks,  and  in  1773  constructed  a  water- 
wheel  for  pumping  water  from  the  Ravensbourne  without  a  tower.  The 
machine  is  still  in  existence,  although  steam  engines  have  been  subse- 
quently applied.  About  1810,  Boultun  and  Watt's  improved  pumping- 
engines,  constructed  wholly  of  metal,  and  erected  in  handsome  substantial 
buildings  of  brick  and  stone,  with  large  air-vessels  for  pumping  direct  into 
the  pipes,  became  generally  adopted  at  all  the  London  waterworks;  cast 
iron  pipes  were  substituted  for  the  old  ones  of  wood.  The  new  engines 
being  more  powerful,  and  the  cast  iron  pipes  stronger,  enabled  water  to  be 
distributed  to  cisterns  on  the  tops  of  dwelling-houses,  hence  denominated 
the  high  service.  Stone  pipes  were  tried  at  the  Grand  Junction  Water- 
works, but  failed,  and  iron  pipes  were  substituted.  Filtering  reservoirs 
upon  a  large  scale  were  constructed  at  Chelsea  by  Simpson  in  1830,  and 
subsequently  at  other  places,  with  complete  success,  and  are  now  univer- 
sally employed.  The  water  is  now  generally  taken  from  the  Thames 
above  the  town,  where  it  is  least  adulterated.  The  old  waterworks  lower 
down  the  river,  viz.,  York  Buildings,  London  Bridge,  the  Borough,  and 
Shadwell,  have  been  abandoned,  and  new  places  chosen  at  Hammersmith 
and  Brentford,  higher  up  the  river,  and  at  Old  Ford  upon  the  river  Lea  ; 
the  river  water  is  received  into  capacious  settling,  or  filtering  reservoirs, 
and  distributed  by  steam  engines  to  the  respective  districts.  Latterly, 
powerful  condensing  steam  engines,  very  similar  to  Watt's,  but  worked  by 
high-pressure  steam  with  great  expansive  action,  on  the  system  introduced 
by  Woolf,  in  Cornwall,  for  deep  mines,  were  introduced  by  Wickstead,  in 
1840,  at  the  East  London  Waterworks,'  and  have  since  been  adopted  by 
other  Companies  with  advantage  in  saving  fuel.  The  double  cylinder 
high-pressure  condensing  engine,  with  great  expansive  action,  on  the  sys- 
tem of  Hornblower,  have  also  been  introduced  by  Woolf,  Hall,  and  Ren- 
nie,  and  applied  to  work  mills  with  success.  Waterworks,  similar  to  those 
in  the  metropolis,  have  been  erected  at  Edinburgh,  Glasgow,  Dublin, 
Manchester,  Liverpool,  and  all  the  principal  towns  in  the  kingdom.  At 
Glasgow,  one  of  the  last  engineering  efforts  of  Watt  was  to  suggest  the 
idea  of  laying  a  pipe  under  the  Clyde,  to  bring  water  to  the  city  from  the 
opposite  side  of  the  river  ;  this  was  to  have  been  effected  by  making  the 
pipe  with  flexible  ball  and  socket  joints,  uniting  the  whole  together  iu  one 
piece,  and  closing  it  at  each  end,  floating  it  to  its  position,  and  sinking  it.* 
Rennie  effected  a  similar  operation  at  York  Buildings  in  1810.  The  in- 
creased means  for  the  supply  of  water,  and  the  economy  and  punctuality 
with  which  it  is  distributed,  has  occasioned  a  greater  consumption,  and 
induced  a  degree  of  cleanliness  throughout  all  classes,  which  has  tended 
to  augment  the  comfort  and  health  of  the  community.  Still  the  system  is 
capable  of  improvement:  larger  reservoirs  and  more  copious  supplies  are 
necessary. 

Artesian  Wells,  which  appear  to  have  been  known  to  the  ancients,  and 
have  been  common  in  France  and  Italy,  were  introduced  into  this  country 
about  the  year  1790,  it  is  said,  by  Vulliamy,  near  London.  The  system 
consists  in  boring  holes  or  wells  through  the  superincumbent  strata,  im- 
pervious to  water,  until  they  reach  the  porous  strata  where  water  abounds, 
the  pressure  then  acting  according  to  the  level  from  whence  the  water  is 
derived,  forces  it  upwards  through  the  holes,  frequently  to  some  height 
above  the  surface  ;  these  have  since  been  multiplied  all  over  the  kingdom 
during  the  present  century,  and  latterly  in  Trafalgar-square, ^  for  supplying 
the  first  public  fountains  which  have  been  erected  in  the  metropolis.  These 
fountains,  though  upon  a  small  scale,  are  a  beginning;  and  it  may  be 
hoped  that  this  example  will  be  generally  followed  for  the  ornament  of 
this  great  city  ;  which,  although  perhaps  the  best  supplied  with  water  in 
the  world,  has  not  been  adorned  with  fountains,  which  are  so  general,  and 
are  constructed  upon  such  a  grand  scale  at  Paris,''  Rome,  and  almost  all 
the  other  great  cities  in  Europe,  adding  so  much  to  their  magnificence  and 
salubrity.  In  carrying  out  the  improvements  above  mentioned  for  the 
supply  of  water,  the  names  of  Smeaton,  Watt,  Mynle,  Rennie,  Telford, 
Simpson,  Bateman,  Anderson,  Clark,  Wickstead,  Walker,  Martin,  and 
others,  must  not  be  forgotten  ;  and  we  shall  no  doubt  witness  efforts  upon 
a  still  greater  scale  in  future.     Projects  for  bringing  a  large  supply  from 

>  See  C.  E.  and  A.  Journal,  Vgl.  3, 1840,  p.  65.  2  Vol.  2, 183S),  p.  451.  a  &  4  Vol,  8, 
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the  Thames,  above  Windsor,  by  Rennie ;  also  from  the  Colne  and  Wandle, 
and  Darenth,  and  elsewhere,  by  Telford,  Rennie,  and  others,  have  long 
been  in  agitation,  and  sooner  or  later  may  be  eflected  with  advantage  to 
the  metropolis. 

SEWAfiE. 

Connected  with  the  supply  of  water  for  domestic  purposes,  we  must  not 
omit  the  important  subject  of  sewage,  or  surface  drainage,  upon  the  due 
operation  of  which  the  health  of  the  community  so  much  depends.  Sew- 
ers appear  to  have  attracted  notice  at  an  early  period, and  during  the  reign 
of  Henry  VIII.  commissioners  were  appointed  with  extensive  powers  to 
levy  rales  for,  and  to  see  them  properly  carried  into  eflect;  but  until  under 
ground  or  covered  sewers  were  adopted,  all  the  surface  water  from  the 
adjacent  hills  and  country,  as  well  as  the  refuse  from  the  buildings,  was 
discharged  into  open  ditches  and  street  gutters,  which,  passing  through 
the  centre  of  the  town,  accumulated,  and  occasionally  remaining  stagnant 
for  a  considerable  period,  produced  a  degree  of  effluvia  and  malaria  ex- 
tremely prejudicial  to  the  health  of  the  inhabitants.  This  was  remedied 
to  a  certain  extent,  by  covering  over  the  open  drains;  but  the  bottom  of 
these  were  not  low  enough,  and  the  want  of  surface  drains  continued.  By 
degrees,  covered  sewers,  of  enlarged  capacity,  entirely  of  brickwork,  were 
introduced  ;  the  importance  of  the  subject  then  became  duly  appreciated 
and  studied  ;  sewers  were  laid  out  upon  a  general  and  enlarged  system  ; 
main,  subsidiary,  and  surface  drains,  and  cesspools  of  a  proper  form,  con- 
struction, and  capacity,  adapted  to  each  other,  and  to  the  several  districts 
they  were  to  drain,  were  designed,  and,  in  many  cases,  carried  into  eft'ect. 
The  subject  is  still  under  consideration,  and  improvements  are  being  daily 
eflected,  although  much  still  remains  to  be  done  in  the  form,  capacity, 
inclination,  distribution,  and  arrangement  of  sewers,  not  only  in  the  me- 
tropolis,* but  in  almost  all  the  principal  towns  of  the  kingdom,  before  the 
system  can  be  said  to  be  complete.  The  removal  of  Old  London  Bridge, 
by  which  a  fall  of  about  5  feet  at  low  water  has  been  gained,  has  been  of 
immense  advantage  in  improving  the  drainage  of  the  metropolis;  and  it 
only  remains  for  this  great  improvement  to  be  carried  out  further,  by  re- 
moving the  shoals  and  regulating  the  high  and  low  water  channel  of  the 
river,  by  dredging  and  other  means,  but  to  be  cautions  in  contracting  the 
width.  It  is  greatly  to  be  desired  that  this  important  work  should  be 
speedily  carried  inio  efl^ect,  upon  a  general  scientific  system,  which,  if 
properly  done,  would  confer  the  greatest  benefits  upon  the  extensive  and 
populous  districts,  draining  into  and  bordering  upon  the  Thames,  as  well 
as  the  navigation  of  this  noble  river,  upon  the  proper  maintenance  of  which 
the  immense  commerce,  health,  and  prosperity  of  this  great  metropolis, 
and  its  adjoining  populous  vicinity,  depends.  In  the  improvements  of 
sewerage,  Cubitt,  Barry,  Donaldson,  Gwilt,  Hardwick,  Nash,  Smirke, 
Soane,  Walker,  Rennie,  Roe,  and  others,  have  been  conspicuous. 

Gas. 

It  is  difficult  to  point  out  with  accuracy  the  date  of  the  invention  and 
introduction  of  that  invaluable  substitute  for  daylight,  or  artificial  lighting, 
carburetted  hydrogen  gas-  It  is  generally  believed,  however,  that  it  may 
be  attributed  to  William  Murdoch,  soon  after  he  succeeded  to  the  manage- 
ment of  Boullon  and  Watt's  steam  engine  works  at  Suho,  although  the 
inflammable  properties  of  that  gas  had  been  long  known.  Murdoch's  first 
apparatus  was  erected  at  Soho,  and  he  successfully  illuminated  that  es- 
tablishment with  it  in  1802,  in  celebration  of  tlie  Peace  of  Amiens ;  he 
afterwards  constructed  similar  apparatus  on  a  large  scale  at  Leeds,  for 
lighting  Messrs.  Gotts'  woollen  manufactory,  and  for  Messrs.  Philips  and 
Lee,  at  Manchester,  and  published  an  account  of  it  in  the  "  Philosophical 
Transactions"  for  1808.  Clegg,  who  was  brought  up  at  Soho,  also  pub- 
lished an  account  of  it  in  the  "  Transactions  of  the  Society  of  Arts"  in 
the  same  year.  It  was  subsequently,  by  degrees,  introduced  into  several 
large  manufactories  in  Lancashire  ;  Winsor  afterwards  exhibited  it  iQ 
Pall  Mall,  where  it  excited  a  good  deal  of  attention;  bnt  the  general  ap- 
plication of  gas  for  lighting  towns  was  for  some  time  retarded,  in  conse- 
quence of  the  failure  of  several  attempts  by  inexperienced  persons,  which 
prejudiced  the  public  against  it,  so  that  it  was  not  until  the  year  1813, 
that  apparatus  of  eflicieut  and  proper  construction  was  made,  and  erected 
in  London  by  Clegg,  Farey,and  Manby,  upon  the  same  principle  as  ori- 
ginally introduced  by  Murdoch.  The  employment  of  gas  for  lighting 
towns  and  buildings  has  now  become  almost  universal  here  as  well  as  on 
the  Continent.  It  is  manufactured  by  distillation  from  coal  in  cast  iron  or 
clay  retorts,  and  collected  in  immense  gasometers,  some  of  them  100  feet 
diameter,  44  feet  deep,  and  capable  of  containing  390,000  cubic  feet ; 
thence  it  is  distributed  through  cast  and  wrought  iron  pipes,  under  pro- 
perly regulated  pressure,  many  miles  from  the  place  where  it  is  made  ; 
and  self-acting  meters,  invented  by  Clegg,  are  applied  at  each  building 
and  district,  in  order  to  ascertain  the  amount  consumed.  It  is  purified  by 
lime,  sulphuric  acid,  &c.,  and  its  brilliancy  is  augmented  by  naphtha.  In 
the  various  contrivances  and  details  of  the  apparatus,  and  in  the  processes 
for  manufacturing  it,  as  well  as  in  the  economy  of  management,  many 
improvements  have  been  made  by  Clegg,  Lowe,  Manby,  Philips,  Croll, 
Crosly,  Hedley,  Edge,  and  others.  When  we  compare  the  present  mode 
of  lighting  towns  and  public  buildings  with  gas,  with  the  old  system  of 
oil  lighting  thirty  years  ago  (even  allowing  that  to  have  been  a  vast  im- 
provement upon  the  custom  of  our  ancestors),  we  are  astonished  at  the 
amelioration,  and  can  scarcely  comprehend  how  we  could  have  gone  on  so 

*  There  are  nearly  500  miles  of  covered  se^YerB  la  the  metropolis. 
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lonR  without  it.  Thus  we  find  that  the  geoeral  adoption  of  every  great 
improvement  creates  a  refinement  and  fastidiousness  of  taste  which  stimu- 
lates others,  so  that  we  can  no  longer  '.olerate  those  imperfections  which  in 
a  less  ailvanced  state  of  civilisation  were  passed  over  unnoticed.  The 
introduction  of  oil  gas  by  John  Taylor,  and  by  Taylor  and  Martineau  ; 
Gordon's  system  of  condensing  into  close  vessels  for  rendering  it  portable  ; 
and  resin  gas  by  IJaniell,  must  not  be  forgotten,  on  account  of  the  superior 
light  produced  from  those  substances,  although  it  has  been  superseded  by 
the  more  economical  coal  gas,  and  when  naplithalized  on  Lowe's  plan,  its 
light  appears  so  pure  as  scarcely  to  be  suscepticle  of  improvement.  Gas 
for  lighting  on  an  extensive  scale  was  introduced  into  France  by  Manby  in 
18211,  and  has  since  become  general  on  the  Continent.  The  use  of  gas- 
light in  private  dwelling-houses  is  gradually  extending,  and  as  the  objec- 
tions of  smoke,  bad  smell,  and  risk  of  explosion,  are  fast  disappearing 
before  the  exertions  of  the  modern  improvers,  it  will  become  more  general  ; 
the  ingenious  contrivance  of  Faraday,  conv(;ying  away  by  pipes  all  the 
products  of  combustion,  is  worthy  of  notice.'  Clark  ami  I'll'Neil's,  and 
other  burners,  which  insure  more  perfect  combustion,  are  decided  improve- 
ments. 

The  employment  of  gas  for  Lighthouses  promises  important  results ;  for 
there,  almost  any  reasonable  degree  of  cost  and  trouble  in  perfecting  the 
light,  so  that  it  may  be  rendered  more  distinctly  visible  at  greater  distances 
at  sea,  will  be  amply  repaid  ;  in  this  class  may  be  mentioned  with  praise 
the  oxy-hydrogen  light  of  Drummond,  and  the  Bude  light  by  Gurney. 
Latterly,  the  catoptric  and  dioptric  system  of  Fresael,  which  consists  in 
an  ingenious  and  scientific  coustruciion  of  the  lenses,  and  an  adaptation  of 
the  compound  argand  burners  to  suit  them,  has  been  introduced  into  several 
of  our  light-houses  with  advantage,  but  further  experience  is  necessary  to 
decide  which  is  the  best, — the  system  of  Fresnel  above  mentioned,  or  the 
old  argand  system  with  the  parabolic  polished  silver  reflectors;  both  plans 
have  been  well  executed  by  Wilkins  and  by  Deville. 

In  the  construction  of  Lighthouses  since  Smealou,  Messrs.  Stevenson's 
and  \Valker  have  done  much,  and  recently  Gordon's  cast-iron  Light- 
houses- appear,  for  certain  situations,  to  merit  attention. 

Roads. 
In  proportion  as  the  wealth  and  commerce  of  the  country  increased  in 
the  latter  half  of  the  last  century,  so  it  became  absolutely  necessary  to 
improve  the  communication  by  roads  and  wheel-carriages,  between  all  the 
different  towns  and  districts  of  the  empire,  for  supplying  them  with  pro- 
visions, fuel,  and  the  necessaries  and  luxuries  of  life,  with  greater  facility 
and  economy,  as  well  as  for  expediting  commercial  and  general  intercourse, 
in  fact,  the  one  followed  as  the  necessary  consequence  of  the  other,  and 
the  public  seeing  and  feeling  the  beneficial  effects  of  what  had  been  ef- 
fected, and  convinced  of  the  practicability  and  advantage  of  proceeding 
further  in  the  cause  of  improvement,  would  not  rest  satisfied  until  those 
improvements  were  made;  accordingly,  the  improvements  of  roads  attract- 
ted  general  attention.  Originally,  roads  were  mere  footpaths,  or  h'jrse 
tracks,  across  the  country,  in  the  most  convenient  and  shortest  direction 
between  the  desired  places,  but  wholly  unadapted  for  wheeled  carriages  ; 
by  degrees  they  became  practicable  for  the  rude  carriages  of  the  times,  and 
were  maintained  in  a  very  defective  stale  by  local  taxes  on  the  counties  or 
parishes  in  which  they  were  situated;  nevertheless,  nothing  in  the  way  of 
effectual  improvement  was  attempted,  until  turnpike  trusts  were  estab- 
lished by  law,  for  raising  or  levying  tolls  or  taxes  from  persons  travelling 
upon  the  roads.  Several  Acts  of  Parliament  for  these  trusts  were  passed 
previous  to  17li.5,  but  in  the  earlj  part  of  the  reign  of  George  Id.  many 
more  were  passed,  notwithstanding  violent  opposition  was  made  to  the 
tolls.  They  subsequently  became  general,  and  penalties  were  recoverable 
at  common  law,  against  the  trustees,  for  not  keeping  the  roads  in  proper 
repair;  a  long  period,  however,  elapsed  before  any  good  system  of  road- 
making  was  established.  Tlie  old  old  crooked  horse  tracks  were  generally 
followed,  with  a  few  deviations  to  render  them  easy;  the  deep  ruts  were 
filled  with  any  materials  which  could  be  obtained  nearest  at  hand,  and 
were  thrown  upon  them  in  irregular  masses,  and  roughly  spread  to  make 
theiu  passable :  the  best  of  these  roads  would  in  our  time  be  declared  in- 
tolerable. Road-making  as  a  profession  was  unknown,  and  scarcely 
dreamt  of,  and  the  parties  employed  to  make  and  keep  the  roads  in  repair 
were  ignorant  and  incompetent  to  do  their  duties  ;  but  inasmuch  as  tra- 
velling was  uncommon,  and  the  funds  at  the  command  of  the  trustees  were 
scanty,  we  cannot  be  much  surprised  at  it,  as  they  could  not  couiiuand 
Irigher  talent.  Engineers,  except  in  cases  of  great  difiiculty,  such  as 
making  a  bridge  over  a  deep  and  rapid  river,  cutting  through  a  hill,  or 
embanking  across  a  valley,  where  more  than  ordinary  skill  was  required, 
considered  road-making  beneath  their  consideration,  and  it  was  even 
thought  singular,  tiiat  Smeaton  should  have  condescended  to  make  a  road 
across  the  valley  of  the  Trent,  between  Markham  and  Newark,  in  1768. 
The  great  activity  and  prosperity,  however,  which  resulted  from  the  mo- 
dern manufacturing  system,  convinced  people  of  the  value  of  time,  and 
that  easier  and  more  rapid  means  of  communication  than  the  old  roads 
permitted  were  required  ;  hence,  the  acclivities  were  partially  reduced  by 
cutting  down  the  hills  and  raising  the  intervening  valleys  ;  improved 
bridges  were  built  with  easier  ascents,  and  in  some  cases  cuts  were  made 
to  shorten  the  distance  ;  still,  however,  the  general  line  of  the  old  road 
was  preserved.  The  roads  were  certainly  improved  by  these  means,  but 
ttili  there  was  no  general  system  ;  they  were  parcelled  out  into  small  dis- 
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tricis  under  separate  trustees,  without  any  common  concert  or  harmony  ia 
working  together,  and  but  little  effectual  progress  was  made.  The  im- 
portance of  forming  good  roads  was  but  imperfectly  understood,  the  legis- 
lation connected  with  it  was  equally  short-sighted,  and  many  of  the  im- 
provements in  cutting  down  hills  and  levelling  valleys  were  frequently 
repeated,  from  want  of  proper  skill  and  foresight  at  first.  The  rebellious 
in  Scotland, in  IT  15  and  ITl.i,  induced  the  government  of  that  day  to  turn 
their  atleniion  to  thi  subject,  and  several  roads  were  constructed  by  mili- 
tary engineers  for  military  purposes. 

Telford,  previous  to  his  being  employed  to  construct  the  Caledonian 
Canal,  had  turned  his  attention  to  road-making,  and  was  appointed  by  th  e 
government  to  lay  out  new  lines  of  road,  both  for  the  purpose  of  employing 
the  then  pour  and  thinly  scattered  population  of  the  Highlands,  as  well  as 
to  improve  the  districts  by  more  general  intercourse  with  the  rest  of  the 
kingdom  ;  he  evinced  a  skill  and  knowledge  which  had  not  hitherto  beeo 
bestowed  on  ;his  important  suliject,  but  which  was  afterwards  developed 
upon  a  greater  scale  in  Ireland,  and  lastly  in  Kngland.  in  his  great  works, 
the  Holyhead,  Liverpool,  and  Great  North  Uuads,  formed  in  consequence 
of  the  increased  communication  with  Ireland  after  the  Union,  and  which 
were  excellent  models  for  roads  throughout  the  kingdom.  Telford  set  out 
the  roads  according  to  the  wants  of  the  district  through  which  they  were 
made,  as  well  as  with  a  view  to  more  distant  communication,  and  the 
acclivities  were  so  laid  out,  that  horses  could  work  with  the  greatest  effect 
for  drawing  carriages  at  rapid  rates.  The  road  was  formed  by  a  substra- 
tum of  large  stones,  with  sufficient  interstices  between  them  for  drainage  ; 
the  materials  laid  on  this  foundation  were  hard  and  angular,  broken  into 
small  pieces,  decreasing  in  size  towards  the  top,  until  they  formed  a  fine 
hard  surface,  whereon  the  carriage-wheels  cuuld  run  with  as  little  resist- 
ance as  possible.  The  transverse  section  of  the  road  had  no  greater  con- 
vexity or  rise,  than  was  sufficient  to  cause  the  water  to  run  steaddy  into 
the  side-drainage  channels  ;  by  this  means,  the  carriages  not  being  inclined 
laterally,  the  weight  was  mire  equally  divided  on  the  wheels,  whereby 
they  moved  more  easily  and  with  the  least  wear  and  tear  of  the  roads. 
The  surface  of  the  road  was  always  kept  even  and  clean,  by  the  addition 
of  proper  fresh  materials  where  necessary,  and  distributed  equally  in  thiu 
layers  immediately  after  rain,  in  order  that  the  new  materials  might  bind 
and  incorporate  properly  with  the  old.  Telfonl's  system  was  afterwards 
extended  by  his  assistant,  Macneill,  and  is  fully  described  by  our  late  ho- 
norary member.  Sir  Henry  Farnell,  afterwards  Lord  Congleton,  who,  by 
his  perseverance  and  support  of  Telford,  mainly  contributed  to  its  exten- 
sion and  success.  About  the  year  181G,  M'Adara  introduced  his  system, 
and  brought  it  into  general  use  in  the  vicinity  of  Bristol.  It  resembled  in 
some  respects  that  of  Telford,  but  differing  from  it  by  making  no  founda- 
tion in  the  first  instance  ;  it  consisted  in  simply  laying  a  stratum  of  flint-, 
or  other  hard  materials,  10  or  tl  inches  thick,  broken  equally  into  small 
pieces  about  two  inches  diameter,  and  spread  equally  over  the  intended 
road  ;  this  soon  became  so  consolidated  together  by  carriages  passing  over 
it,  that  they  could  travel  with  great  facility  and  expedition.  The  section 
and  the  mode  of  applying  fresh  materials  and  keeping  it  clean,  resembled 
that  of  Telford.  M'Adam,  professing  to  be  a  road-maker  only,  devoted 
his  whole  time  and  attention  to  the  propagation  of  his  system,  which  was 
greatly  superior  to  the  old,  and  became  very  generally  adopted.  Its  intro- 
duction and  extension  was  in  a  great  degree  due  to  our  honorary  member, 
the  Earl  of  Lonsdale,  who  is  ever  alive  to  improvement ;  and  to  his  lord- 
ship's exertions  we  are  indebted  for  the  present  system  of  metropolitan 
roads,  which  has  proved  of  great  advantage  to  the  public. 

Carriages. — The  great  improvement  in  roads,  which  was  accompanied 
by  a  corresponding  improvement  in  the  carriages  and  breed  of  horses, 
produced  an  extent  of  travelling  commensurate  with  the  increased  facili- 
ties afforded.  Coaches  were  first  introduced  into  England  in  158U,  about 
the  time  of  Elizabeth.  Public,  or  hackney-coaches,  were  only  estab- 
lished in  Loudon  in  1025;  and  stage  or  public  travelling  coaches,  not  until 
a  much  later  period  :  in  fact,  there  were  few  roads  upon  which  they  could 
pass ;  and  for  fear  of  being  robbed  by  highwaymen,  or  of  being  overturned 
or  stuck  fast  in  the  mire,  and  other  accidents  of  the  road,  they  seldom  or 
ever  travelled  during  the  night.  In  IGOC  (the  year  of  the  Fire  of  London), 
a  coach  was  established,  which  travelled  between  London  and  Oxford  in 
two  days;  and  another,  called  the  Flying  Coach,  afterwards  started  to 
perforin  the  journey  in  thirteen  successive  hours,  or  at  the  rate  of  4  miles 
an  hour,  but  only  ran  during  the  summer  months.  The  journey  between 
London  and  Edinburgh  by  stage  coach,  which  was  begun  in  1712,  took 
thirteen  days  to  perform  the  journey  :  in  fact,  so  great  was  the  difficulty 
and  danger  of  travelling,  that,  before  setting  out  on  a  long  journey,  people 
made  their  wills,  as  if  they  never  expected  to  reach  tlieir  homes  again. 
After  the  roads  had  become  sufficiently  improved,  mail-coaches,  upon  an 
iiuproved  construction,  to  carry  passengers  and  letters,  were  first  intro- 
duced by  Palmer  in  17S4,  and  the  journey  between  London  and  Edinburgh 
was  reduced  to  three  days  and  nights  by  this  conveyance.  At  the  first 
appearance  of  this  extrordinary  novelty,  the  inhabitants  of  the  rural  dis- 
tricts crowded  the  roadside  to  see  the  royal  vehicle,  with  its  gaily  appa- 
relled horses  and  scarlet  liveried  coachmen  and  guards,  galloping  by  at  the 
accelerated  speed  of  7  or  S  miles  au  hour;  but,  when  it  was  increased  to 
10  and  1 1  miles  nn  hour,  by  further  improvements  in  the  roads,  carriages, 
and  axles,  by  Vidler,  Collinge,  and  others,  ameliorating  the  breed  of 
horses,  and  shortening  the  stages,  and  the  distance  between  London  and 
Edinburgh  was  performed  in  42  hours,  it  was  considered  that  this  could 
Qot  be  exceeded — and  so  far  it  was  true ;  fur  animal  strength  and  endur- 
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ance  had  reached  its  utmost  limits,  and,  if  any  improvement  was  to  be 
obtained,  it  was  requisite  to  obtain  it  from  a  difl'erent  source.  In  the  race 
of  improvement,  the  stage  coaches  were  not  behind  the  mails  ;  and  we 
have  only  to  mention  the  Brighton,  Oxford,  Cambridge,  Southampton, 
Shrewsbury,  and  other  coaches,  to  prove  that  the  system  was  carried  to 
the  highest  degree  of  perfection  of  which  it  was  capable.*  In  1821  there 
were  24,581  miles  of  turnpike  roads  in  England  and  Scotland,  and  8,000 
miles  in  Ireland  ;  and  since  'hat  time  they  have  much  increased. 

Paving. — When  the  turnpike-road  system  was  introduced,  the  pavement 
of  the  metropolis  was  improved  by  tlie  substitution  of  square  blocks  of 
granite,  in  place  of  the  rounded  boulders,  or  large  irregular  pebbles,  which 
had  been  previously  used.  Blocks  of  granite  of  various  dimensions,  have,  by 
way  of  experiment,  been  laid  on  concrete,  with  the  joints  grouted  with  lime 
and  sand,  in  order  to  insure  the  greatest  stability  amongst  the  blocks. 
M'Adam's  system  was  introduced  in  some  streets  where  the  traffic  was  light, 
but  it  did  not  equal  the  granite  paving.  Wood  blocks  in  different  forms, 
hexagonal  prisms,  or  cubes,  or  rhomboids,  with  the  grain  placed  vertically, 
or  nearly  so,  have  been  introduced  for  paving,  the  blocks  being  either  con- 
nected by  wooden  pegs,  or  merely  laid  upon  a  bed  of  concrete.  This  system 
was  borrowed  from  Russia,  and  patents  have  been  taken  out  Ijy  Stead,  in 
1839,  and  many  others,  for  different  forms  of  the  blocks  ;  it  has  the  advan- 
lage  of  diminished  ncise  and  friction,  but  its  great  defect  is  that  of  being 
dangerously  slippery  in  particular  states  of  damp  weather,  and  it  appears  in 
consequence  likely  to  be  abandoned.  Asphalte,  a  natural  brittle,  bituminous 
substance,  found  in  volcanic  districts,  was  introduced  from  France  for  foot 
pavements,  in  1S36  ;  it  is  brought  to  a  semi-liquid  state  by  heat,  then  mixed 
with  sand  and  gravel,  and  spread  over  a  bed  of  concrete,  and  wheu  cold, 
forms  a  compact  and  durable  pavement.  Flats,  or  flat  gritstone  paving- 
blocks  have  been  used  in  larger  blocks,  and  better  laid,  so  that  paving  has 
been  improved;  the  great  difBculty,  however,  in  keeping  it  in  order  in  Lon- 
don and  great  towns,  is  occasioned  by  its  being  constantly  broken  up,  to  lay 
and  repair  the  numerous  gas  and  water-pipes  ;  and  it  is  desirable  that  sepa- 
rate tunnels  or  subways  should  be  employed  for  receiving  them,  as  was  sug- 
gested by  Williams  and  others,  a  few  years  since. 


*  The  transport  of  goods  was  equally  defective  as  to  speed,  and  was  comparatively  as 
costly  as  that  of  passengers;  at  times,  goods  were  Horn  four  to  five  weekd,  aud  seldom 
less  than  thirty-six  hours  in  going  from  Liverpool  lo  Manchester,  at  a  cost  of  forty  shiU 
lini?s  per  ton ;  whereas  at  present  they  are  conveyed  in  three  or  four  hours,  for  three 
shillings  per  tou. 

CTo  l/e  contimied.J 


PROCESSINGS    OP    S3SENTIPIC    SOCIETIES. 


SOCIETY  OF  ARTS,  LONDON. 
February  3.— W.  F.  CooKi;,  Esq.,  V.P.,  in  the  Chair. 
Mr.  DiGBY  Wyatt  read  an  Essay  "  On  the  Art  of  Mosaic,  Ancient  and 
Hodeni." — The  author  commenced  by  stating  that  the  most  cursory  glance 
at  the  subject  must  convince  that  this  art,  taking  the  form  of  either  pave- 
ment or  mural  decoration,  has  been  connected  with  most  of  the  noblest  efforts 
of  architectural  genius  at  all  ages ;  and  as  it  is  the  wish  of  many  at  the  present 
lime  to  effect  the  revival  of  this  art,  he  would  endeavour  to  convey  as  clear 
an  idea  as  possible  of  the   nature,  history,  and  condition  of  this  graceful 
handmaid  to  the  science  of  decoration. — The  first  positive  notice  of  the  ex- 
istence of  such  an  art  occurs  in  the  6th  verse  of  the  first  Chapter  of  the  Book 
of  Esther,  wherein  an  account  of  the  riches  and  luxury  of  the  Palace  of 
Ahasuerus   is  mentioned,  and  that  passage  clearly  establishes  the  fact  that 
the  Persians  were  acquainted  with  the  art,  and  it  is  supposed  communicated 
it^  to  the  Greeks,  from  whom  the  Romans  obtained   their  first  specimens. 
Ciampini  divides  the  art  into  four  principal  varieties,  called  tesselatum,  sec- 
tile,  figlinum,  and   vermiculatum.     The  first,  the  opus  tesselatum,  probably 
the  most  ancient ;  this  kind  of  mosaic  consisted  of  small  cubes  of  marble, 
seldom  averaging  more  than  J  of  an  inch  square ;  the  best  specimens  of  this 
description  of  tessela  occur  at  Pompeii,  in  the  Vatican.     The  second  division 
of  the  art,  the  opus  sectile,  was  also  applied  to  pavements,  and  it  is  in  this 
description  of  mosaic  that  the  simple  yet  magnificent  pavement  of  the  Pan- 
theon at   Rome  is  executed.     This   variety  of  mosaic  was  formed  of  thin 
slices  of  different  coloured  marbles,  cut  into  slabs  of  a  given  form.    The  opus 
figlinum  was  more  generally  employed   in  mural  decoration,  and  according 
to  Pliny,  was  first  used  in  the  decoration  of  the  baths  of  Agrippa,  behind  the 
Pantheon  ;  it  consisted  of  figures,  fruits,  ornaments,  &c.,  by  means  of  small 
cubes  of  vitreous  composition,  composed  of  allumine  and  some  metallic  oxide 
to  colour  it.     No  specimen  of  this  description  of  mosaic  has  ever  been  dis- 
covered in  England.     The  fourth  description  of  mosaic,  or  opus  vermiculum, 
is  subdivided  by  Ciampini  into  three  varieties.     The  opus  major  generally 
employed  in  large  pavements  or  ceilings,  to  represent  the  figures  of  gods,  cen- 
taurs,  &c.     The  opus  medium  was  a  much  finer  kind  of  work,  and  was  gene- 
rally applicable  to  walls.     The  third  division,  opus  minor  or  opus  vermicula- 
tim,  was  the  finest  and  most  elaborate  of  all  the  ancient  Roman  mosaics,  and   I 
consisted  of  the  most  delicate  patterns,  formed  entirely  by  mosaic  pieces  of 
marble  and  fictile  work,  many  of  the  stripes  being  only  the  20th  of  an  inch  ■ 


across.  The  most  beautiful  specimen  that  has  been  presented  to  us  is  the 
one  usually  known  by  the  name  of  Pliny's  doves  (a  copy  of  which  in  mosaics 
was  exhibited).  There  is  one  kind  of  mosaic  which  the  author  has  observed 
in  Pompeii,  and  which  he  considers  may  not  be  inaptly  termed  the  opus  un- 
certain of  mosaics,  composed  of  all  sorts  and  kinds  of  marbles  put  together  in 
singular  shapes,  and  when  united  into  a  mass  with  cement  and  laid  on  the 
floor  prepared  to  receive  it,  it  is  reduced  to  a  polished  face  by  friction.  In 
completing  the  sketch  of  this  art  under  the  Romans,  the  author  stated  that 
the  preparation  ordinarily  made  by  them  for  the  reception  of  the  mosaics, 
consisted  in  their  first  placing  a  layer  of  large  stones  or  flints,  but  with  very 
little  cement,  on  the  ground;  upon  this  was  placed  acourseof  concrete  com- 
posed of  smaller  stones  and  lime  beaten  and  rammed  with  great  care ;  upon 
this  a  third  layer  of  cement  was  placed,  the  lessara;  or  mosaic  were  then 
placed,  and  over  the  whole  was  poured  liquid  cement,  to  perfectly  fill 
up  the  interstices  between  the  cubes. — During  the  reigns  of  the  twelve  Ca:sars 
this  art  rose  to  an  unexampled  popularity ;  during  the  reign  of  Hadrian, 
(a.d.  138)  to  that  ofCaraculla,  the  arts  appears  to  have  lost  in  quality  ;  after 
the  year  220  it  became  obscured  by  the  clouds  which  swept  the  Roman  em- 
pire. 

From  the  time  of  Constantine  three  varieties  arose,  which  obtained  univer- 
sally in  Italy  from  the  4th  to  the  Hth  century,  and  during  nearly  1000  years 
changed  but  little  either  in  principle  or  design.  Tlie  Emperor  Alexander 
Severus  (a.d.  222  to  235)  brought  with  him  from  Alexandria  great  quanti- 
ties of  porphiry  and  sepentine,  which  he  caused  to  be  worked  into  small 
squares  and  triangles,  and  variously  combined,  thereby  laying  the  foundation 
of  this  art  which  formed  the  pavement  of  all  the  rich  Italian  churches.  We 
have  an  interesting  specimen  in  Westminster  Abbey  referred  to  the  vear 
1260. 

The  author,  after  tracing  the  history  to  its  decline,  and  giving  some 
account  of  the  encaustic  tiles,  proceeded  to  state  the  circumstances  which 
had  of  late  years  led  to  its  partial  revival ;  he  also  gave  a  detailed  description 
of  the  processes  of  manufacture  employed  by  Messrs.  Singer  and  Pether, 
and  Messrs.  Minton  and  Co.,  and  concluded  by  urging  on  architects  and  the 
public  generally  the  applicability  of  the  manufacture  to  the  purposes  of  de- 
coration. 

The  meeting  adjourned  after  passing  a  unanimous  vote  of  thanks  to  Mr. 
Wyatt  for  his  communication. — The  rooms  were  filled  with  beautiful  speci- 
mens  of  ancient  and  modern  works  of  art  in  mosaic.  There  were  some  fint; 
Florentine  mosaics  contributed  by  Mr.  Brown  ;  modern  glass  mosaics  of  ex- 
quisite workmanship  executed  by  Mr.  Pether  and  Mr.  Singer;  encaustic  tiles 
by  Mr.  Blashfield  ;  mosaic  tesserfe  by  Messrs.  Minton  ;  and  a  large  collection 
of  elaborate  coloured  drawings  contributed  by  Mr.  Blashfield,  Mr.  Wyatt, 
and  Mr.  Owen  Jones. 


ROYAL  SCOTTISH  SOCIETY  OF  ART.S. 

Jan.  25.— David  Maclagan,  M.D.,  F.R.S.E.,  President,  in  the 
Chair. 
The  following  communications  were  made  : — 


"  Description  uf  Pottery  made  by  the  Ojibbeimy  Indians,  with  an  < 
of  a  Chemical  Analysis  of  fragments  of  it."     By  John  Macadam,  Esi 


account 
Esq. 

The  Pottery  exhibited  before  the  Society,  and  referred  to  in  Mr.  Maca- 
dam's paper,  was  obtained  from  the  neighbourhood  of  Peterborough,  Cana- 
da West.  It  is  of  a  brownish  black  colour,  the  outer  surface  being  reddish 
It  is  exceedingly  hard  and  difficult  to  fracture.  The  vessel  is  ornamented 
around  the  edges  with  a  design  evidently  copied  from  nature,  and  some- 
wliat  resembliug  a  pinnate  leaf,  besides  which  the  surface  is  almost  totally 
covered  with  a  scratched-like  net-work  ;  indeed,  the  design  as  a  whole  re- 
sembles much  that  which  exists  on  the  pottery  occasionally  found  in  the 
Druidical  tumuli  of  our  own  country.  There  are  small  crystal-like  parti- 
cles distributed  throughout  its  mass,  which  vary  in  size  from  one-fiftieth  to 
one-twentielh  of  an  inch  in  diameter.  These  particles  are  pure  silica,  and 
were  probably  obtained  by  pulverising  quartz  or  some  other  natural  variety 
of  silicic  acid.  The  pottery  also  contains  organic  matter  to  a  considerable 
extent,  which  is  of  vegetable  origin,  and  was  added,  no  doubt,  to  this  with 
the  same  intention  as  straw  was  added  to  the  Babylonian  and  Egyptian 
varieties  of  sun-burnt  pottery,  viz.,  lor  the  purpose  of  increasing  tlie  adhe- 
siveness of  the  panicles.  A  portion  of  the  pottery  submitted  to  chemical 
analysis  gave  the  following  results  : — 

Water  ..  ..  ..  1S5 

Organic  matter  . .  . .  5  92 

Silicic  acid         ..  ..  ,.  64-80 

Sesqui. oxide  of  iron  . .  . .  14';i0 

Alumina  ..  ..  ..  9-95 

Lime  ..  ..  ..  4  39 

Magnesia  ..  ..  ..  1*43 

Potash  and  Soda  . .  . .  traces. 

The  amount  of  oxide  of  iron  stated  is  rather  high,  as  the  iron  present 
though  calculated  as  the  sesqui-oxide,  does  not  exist  as  such  in  the  pottery 
but  is  there,  almost  totally,  as  the  protoxide,  except  in  those  parts  of  the 
pottery  which  possesses  a  red  colour. 

From  the  resultsof  the  investigation  made  on  this  interesting  piece  of  manu- 
facture, some  conclusions  were  drawn  to  the  following  eflTect : First,  that 

the  poltery  had  probably  not  been  made  by  the  use  of  any  one  material 
found  native,  but  was  manufactured  from  a  mixture  of  pulverised  silica, 
ferruginous  clay,  and  organic  matter ;  secondly,  that  the  heat  employed  for 
baking  the  pottery,  when  made,  was  one  of  no  high  temperature,  as,  had  it 
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been  so,  the  protoxide  of  iron  would  have  been  thereby  converted  into  the 
Eesqui'oxide ;  and,  moreover,  all  the  organic  matter  would  have  been  de- 
stroyed. The  red  appearance  on  the  outside  of  the  vessel  indicated  its 
bavin-'  liecn  haktd  at  a  common  wood  or  other  fire,  the  influence  of  v\  bich 
beinf;  in  contact  only  with  the  outer  surface,  bad  confined  its  chemical  ac- 
tion to  tliat  parr. 

Description  and  Drairiiig  of  ii  Sluice  made  by  Mr.  James  Macdo:«ald. 
The  sluices  commonly  in  use  are  raised  from  the  bottom,  thereby  causing 
a  rnsb  of  water,  which  injures  the  puddle  of  the  pond,  or  aqueduct,  and 
are  raided  ntid  shut  witii  (i.liicuUy.  Tho?c  of  a  better  roustruction  are  ex- 
pensive, and  can  only  be  made  by  skilful  persons.  This  sluice  can  be 
jnade  by  any  rarpenler,  never  disturbs  the  puddle,  and  may  be  made  of 
any  size  and  strength  by  increasing  its  proportions.  The  coarsest  undress- 
ed timber  may  be  used,  except  the  edges  of  the  planks  and  their  ends, 
where  they  fit  into  the  frame.  A  .strong  frame  of  woid  is  built  into  the 
sides  of  the  water  way,  tapering  from  the  bottom,  where  it  is  narrowest,  to 
the  top.  Planks  are  let  in,  one  above  anotlier,  to  the  recjuired  lieigbl ;  and 
if  it  be  wished  to  increase  or  diminish  the  height  of  water  in  the  pond,  it 
is  only  necessary  to  put  in,  or  to  reiii.ne  a  plank  at  the  top  ;  the  water  thus 
always  escaping  from  the  top  of  the  sluice  in  place  of  from  the  bottom. 

Feb.  8. — George  Tait,  Esq.,  V.P.,  in  the  Chair. 

The  following  communications  were  made  : — 

Description  of  Four  Portable  Jpparalus  for  Inhaling  the  Vapour  of  Sul- 
phuric Ether ;  with  some  remarks  on  its  effects,  so  far  as  they  have  been 
observed  in  this  early  stage  of  its  application,  as  an  anodyne  to  relieve  the 
pain  of  surgical  operations. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
Feb.  8. —  Bellamy,  Esq.,  in  the  Chair. 

A  paper  on  "  the  Interior  forms  of  Buildinrjs  with  reference  to  the  Laws 
of  Sound,"  by  Mr.  Scott  Russell,  was  read. — Mr.  Russell,  in  commencing 
his  remarks,  said,  in  excuse  for  interfering  with  what  might  be  considered 
not  his  province,  that  although  extreme  division  of  labour  might,  and  did, 
carry  science  forward,  yet,  by  confining  particular  departments  to  classes,  it 
induced  narrow  views.  He  thought  much  good  resulted  from  the  professors 
of  different  sciences  mixing  together  and  interchanging  opinions.  It  was 
difficult  to  excel  in  more  than  one,  still  there  were  many  examples  of  those 
who  had  done  so, — as  Michael  Angelo,  Leonardo  da  Vinci,  and  others.  If 
in  anything  extra-professional  aid  was  needed  by  architects,  it  was  in  the 
arrangement  of  buildings  with  reference  to  the  transmission  of  sound, 
where  all  were  avowedly  at  fault.  All  architects  admitted  that  nothing  was 
more  difficult.  Mathematicians,  when  applied  to,  gave  widely  different  forms 
as  the  best.  Even  an  ear-trumpet  was  no  better  made  by  the  most  profound 
mathematician  than  by  the  merest  rule  of  thumb;  and  if  it  were  so  difficult 
to  arrange  an  instrument  by  which  sound  might,  with  every  advantage,  be 
conveyed  to  one  individual,  how  much  more  so  must  it  be  to  arrange  a  room 
so  that  every  one  in  it  might  he.ir  what  was  said.  The  problem  was  to  en- 
able 1  or  1,(J00  to  hear  equally  well.  The  waves  of  sound  were  generally 
thought  to  be  like  the  waves  of  water:  he  had  been  led  to  investigate  the 
latter,  and,  in  so  doing,  had  arrived  at  some  conclusions  not  generally  enter- 
tained. He  proposed  to  divide  the  subject  into  five  parts.  The  first  prin- 
ciple to  be  mentioned  was  this,  that  sound  travels  in  straight  lines:  light 
and  sound  are  the  same  in  this  respect.  Sound  does  not  easily  go  round  a 
corner ;  and  this  should  be  remembered  in  arranging  buildings.  The  question 
was  how  to  make  the  greatest  number  hear  and  see  well.  In  the  theatre  of 
the  Royal  Institution  in  Albemarle-street  this  had  been  successfully  worked 
out :  he  thought  that  from  every  seat  in  it  the  lecturer  could  be  most  dis- 
tinctly seen  and  heard.  This  was  arranged  by  Count  Rumford  and  Sir  Hum- 
phrey Davy.  The  human  voice,  the  lecturer  remarked,  could  be  beard  JOO 
feet  with  ease  ;  and  he  believed  that  a  building  might  be  arranged  to  seat 
20,000  persons  where  all  would  hear :  the  fact  that  Wesley,  preaching  in  a 
natural  amphitheatre  of  bills,  was  heard  by  that  number  of  persons,  justified 
bia  opinion.  lie  had  noticed  that  a  reader  in  the  choir  of  Canterbury  ca- 
thedral could  be  heard  200  feet  off  distinctly,  and  afterwards  making  the 
experiment  himself  with  a  friend,  had  found  that  he  could  be  beard  that 
distance  when  he  spoke  in  a  clear  whisper. 

Mr.  Russell  then  proceeded  to  explain  a  curve  which  he  had  discovered, 
and  recommended  for  the  seclional  arrangement  of  the  scats,  and  the  mode 
of  obtaining  it,  but  which  we  find  it  difficult  to  convey  without  diagrams. 
It  was  first  necessary  to  fix  the  position  of  the  speaker,  and  to  decide  how- 
much  of  the  voice  and  sight  of  the  speaker  each  auditor  should  have  ;  he 
thought  an  area  IS  inches  high  and  3  feet  broad  sufficient.  Drawing  then  a 
series  of  radial  lines  from  the  month  of  the  lecturer  to  points  decided  by 
these  dimensions,  a  curve  was  obtained  for  the  rise  of  the  seats,  which  was 
found  in  practice  of  good  effect. 

The  second  principle  he  would  allude  to  was  the  spontaneous  oscillation 
of  air  in  a  chamber,  which  was  the  source  of  much  trouble,  but  might  be 
turned  to  good  account.  A  long  chamber  of  air,  if  caused  to  oscillate, 
continued  to  do  so,  and  would  produce  a  tone  depending  on  the  length,  as  in 
an  organ-pipe.  Thus  a  gallery,  (i4  feet  long,  would  produce  the  note  C  ; 
and  if  32  feet  long,  it  would  lie  an  octave  higher.  Every  chamber,  in  short, 
has  a  voice.     A  speaker  should  find  out  the  key-note  of  the  room,  and  speak 


in  it  if  possible.  This  fact  opened  the  question  whether  wc  could  improve 
rooms  for  hearing  by  attention  to  the  dimensions  and  proportions.  Length, 
breadth,  and  height  should  be  in  harmonious  proportions,  or  the  sounds 
produced  would  jar.  There  was  a  more  intimate  connection  between  music 
and  architecture  than  is  now  generally  admitted.  Simple  multiples  for  the 
proportions  were  desirable;  as,  for  example,  -18  feet  long,  24  feet  wide,  and 
I(i  feet  high,  and  so  on.  Incongruous  sounds,  he  said,  neutralise  each  other, 
and  produce  dead  points,  or  points  where  the  speaker  could  not  be  heard. 
Care  was  necessary  in  this  respect.  Harmonious  arrangement  of  an  apart- 
ment n.iglit  sometimes  be  obtained  by  means  of  pilasters,  or  partition  with 
doors.  The  choirs  of  our  cathedrals  usually  approximated  to  simple  multi- 
ples in  their  proportions,  and  bore  cut  bis  view,  be  thought,  by  their  eiTects. 
Incongruous  forms  made  the  worst  apartments  for  hearing.  The  lecturer 
was  then  proceeding  to  speak  of  the  third  division  of  his  subject,  reflection 
of  sound,  but  was  invited  to  postpone  the  consideration  of  it  till  the  next 
meeting. 

Feb.  22. — S.  Angell,  Esq.,  V.F.,  in  the  Chair. 

The  following  Keport  of  the  Council  on  the  Design  and  Essays  sub 
mitted  for  medals  was  read  : — 

Report  of  the  Council  to  the  General  Meeting  of  the  Members  on  the 
Designs  offered  in  competition  for  the  Royal  Medal  of  the  Institute,  for 
the  Suaue  Medallion,  and  on  the  Essays  submitted  for  the  Medals  of  the 
Institute  for  the  year  181C  : — 

The  Council  have  to  report  that  for  the  Royal  .Medal,  the  subject  beinga 
building  suitable  for  the  purposes  of  the  Royal  Institute  of  Briti.'^h  Archi- 
tects, eleven  designs  ha\e  been  reteued.  Ihey  deem  it  proper  in  tlie  first 
instance  to  advert  to  the  printed  conditions  prepared  for  the  guidance  of 
the  competitors,  and  which  were  issued  in  Mayjasl. 

Her  QIajesty  the  Queen  liuving  boea  graciously  pleased  to  grant  t<>  tbe  Institute  an 
aDDUul  medal  for  tbe  promotion  of  architecture,  it  has  been  resolved,  that  it  shall  be 
applied  to  the  encouragement  of  the  junior  members  of  the  profession  by  a  competition 
in  designs,  composed  in  a  stylw  calculated  to  promote  the  study  of  Grecian,  Roman,  and 
Italian  architecture,  and  further,  that  the  designs  shall  be  judged  of,  not  only  with  re- 
ference to  their  merits  as  works  of  art,  hut  like^vise  as  to  the  knowledge  of  construction 
they  may  exhibit. 

In  order  to  secure,  as  far  as  possible,  uniformity  in  tbe  conditions  under  nhicli  the 
designs  are  submitted  in  competition  for  the  Royal  Medal,  it  has  betrn  determined  that 
the  age  of  the  competitor  shall  be  limited  to  twenty-five  years,  and  that  with  tliis  limita- 
tion the  compttition  shall  he  open  to  the  profession  in  general. 

The  successful  competitor  will  be  further  intitled  to  draw  upon  the  Treasurer  of  the 
Institute  for  the  sum  of  ^^0  after  his  arrival  in  Rome  in  the  pursuit  of  his  professional 
studies,  at  any  period  within  five  years  from  the  time  of  the  medal  having  been  awarded 
to  him,  upon  sending  to  the  Institute  a  satisfactory  study  of  some  existing  building, 
either  ancient  cr  modern. 

The  Royal  gold  niedal  for  the  year  1S4*1,  wilt  be  awarded  to  the  best  design  for  a  build. 
ing  suitable  to  the  purposes  of  the  Royal  Institute  of  British  Architects  ;  comprising  a 
room  for  general  meetings  and  lectures,  with  seats  for  ^^0  persons,  aiTanged  with  a  view 
to  the  reading  of  papers,  the  exhibition  of  drawings  and  diagrams  explanatory  thereof, 
and  for  facility  of  discussion  ;  a  council  room  for  twenty-five  members;  a  library  for 
10,000  volumes,  with  suitable  depositories  for  drawings,  prints,  medals,  &c. ;  a  gallery 
for  models,  casts,  fragmeuts,  &c.  ;  an  exhibition  room  for  architectural  subjects,  and 
suitable  residences  for  a  secretaiy  and  a  curator. 

The  cost  of  the  building  non  to  exceed  ^20,0U0. 

The  design  to  comprise  not  less  than  one  plan  of  each  story, — two  elevations,  two  sec- 
tions, and  a  perspective  view. 

The  scale  of  the  drawings  to  be  one  eighth  of  au  inch  to  the  foot,  and  to  be  tinted  with 
Indian  ink  or  sepia  only. 

The  Council  will  nut  consider  themselves  called  upon  to  adjudge  the  medal,  unless  the 
designs  and  drawings  be  of  sutficient  merit  to  desen'e  that  distinction. 

In  detailing  thus  minutely  the  accommodation  to  be  provided  in  tbe 
building,  to  render  it  suitable  for  the  purposes  specified,  and  by  fixing  a 
limit  to  the  proposed  expenditure,  it  was  obviously  intended  by  the  Insti- 
tute to  impress  the  candidates  with  a  feeling  that  in  forming  their  designs 
they  were  expected  to  trrat  the  subject  practically,  and  direct  their  efforts 
to  the  production  of  a  desigu  adapted  to  the  requirements  of  an  existing 
working  lustitutiou. 

Tliey  observe,  with  much  regret,  that  the  well  considered  and  clearly 
expressed  conditionsof  the  Institute  have  been  almost  entirely  disregarded, 
and  that  in  consequence  of  the  uncalled  for  magnitude  of  tlie  rooms,  halls, 
staircases,  and  other  approaches,  together  with  the  lavish  and  injudicious 
introduction  of  columnar  and  other  extraneous  decoration,  (in  some 
instances  actually  unfitting  the  rooms  for  the  purposes  demanded),  not 
more  than  one  of  the  designs,  possessing  the  slightest  pretension  to  consi- 
deration as  an  architectural  composition,  could  be  properly  executed  for 
less  than  double  the  sum  Sjiicifiid. 

When  the  Council  reflect  on  the  enormous  amount  of  injury  occasioned 
to  the  public  and  to  tbe  profession,  from  competitors  so  frequently  tlisre- 
garding  the  conditions  given  with  respect  to  the  proposed  expense  of  au 
intended  structure,  and  consequently  presenting  designs  of  much  higher 
pretension  than  could  be  produced  with  an  honest  and  couscieulious  ad- 
herence thereto.  And  when  they  likewise  reflect  on  the  strong  reproba- 
tion the  Institute  has  had  occasion  more  than  once  to  express  on  this  most 
irregular  and  improper  practice,  they  feel  that  it  would  ill  become  the 
Council  to  recoiuiueud  to  their  fellow-members  of  the  Institute  to  counte- 
nance such  dereliction  from  honourable  professional  practice,  even  in  a 
competition  like  the  present  one,  while  the  public  interests  are  not  directly 
affected.  The  fact  being  so  apparent,  entirely  precludes  the  Council  from 
recommending  to  the  members  of  the  Institute  the  awarding  of  the  Royal 
Medal  to  either  of  the  designs  presented  this  year. 

They  regret  to  be  compelled,  on  grounds  which  they  consider  too  im- 
portant to  be  disregarded,  to  come  to  this  decision,  especially  on  the  first 
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occasion  of  a  competition  for  so  high  a  distinctiou  as  the  Royal  Aleclal,  aud 
the  more  so,  since  the  design  marked  "  Quanto  rectius  hie  qui  nil  inolitur 
inepte,"  possesses  a  high  degree  of  merit,  and  displays  much  taste  and 
artistic  talent. 

The  Soane  Medallion  for  the  year  1840,  was  offered  for 
the  best  design  for  an  ertidce,  suitable  to  tlie  congregational  worship  of  the  Church  of 
EoRland,  and  capable  of  accommodating  1,000  persons,  without  galleries. 

The  desino  to  be  Roman  or  Italian,  expressive  of  its  purpo<e  both  internally  and  ex- 
ternally presenting  as  little  obstruction  to  sight  as  possible.  The  chancel  to  be  properly 
marked  in  plan  and  decoration,  with  reference  to  i(s  Protestant  uses.  All  the  windows 
to  be  charged  with  stained  glass.  ,,j,,.t,--        ..v  ., 

There  must  be  a  conspicuous  belfry,  but  the  body  of  the  church  is  not  to  be  surmounted 

The  drawings  of  the  elevations  and  two  sections,  to  be  to  a  scale  of  one-quarter  of  an 
incTi  tc  a  foot,— the  plan?  ant>  perspective  view  to  one-eighth  of  an  inch  to  a  foot,  and 
tinted  with  India  ink  or  sepia  only.  ,.,,.■..  a   .t.     n         -i 

The  competitiOD  is  not  conhn*'d  to  the  members  of  the  Institute,  and  the  Council 
will  not  consider  themselves  called  upon  to  adjudge  a  premium,  unless  the  drawings  be 
of  sufficient  merit  to  deserve  that  distinction,— 

and  for  which,  two  Designs  have  been  received.  The  Council  most 
relnrlantly  observe  that  they  do  not  consider  either  of  them  as  deserv- 
ing of  the  reward  offered. 

Three  Essavs  have  been  received  "  on  the  adaptation  and  modification  of 
the  orders  of  the  Greeks  by  the  Romans  and  moderns." 

The  Council  are  of  opinion  that  the  Essay  marked  by  the  motto  "  Hoe 
tibi  erunt  artes,"  is  distinguished  by  considerable  research  and  knowledge 
of  the  subject— the  style  is  clear  and  unaffected,  and  the  reasoning  good. 
The  Council  consider  that  the  treatment  of  the  subject  is  somewhat  too 
historical,  and  that  not  sufficient  attention  has  been  paid  to  the  various 
social  causes  which  operated  in  effecting  the  modilicalions  of  the  orders. 
The  Council  are  of  opinion  that  this  Essay  stands  first  in  the  order  of 
merit,  and  is  well  de-serving  theMedal  of  the  Institute. 

The  Essay  marked  0,  evinces  considerable  study  and  able  treatment  of 
the  subject,  the  Council  therefore  recommend  that  a  iMedal  of  Merit  be 
awarded  to  this  production. 

For  the  medal  offered  by  the  Institute  for  the  best  Essay  on  Drainage, 
viz. : — 

On  the  best  system  to  be  adopted  with  regard  to  the  arrangements  for  the  thorough 
drainage  of  a  town  house,  and  of  a  nobleman's  mansion  and  oflSces  in  the  country,  re- 
spectiv^ely.  Comprising  the  general  arrangement  for  carrying  off  the  waters  and  sewage, 
the  sizes  and  most  convenient  forms  for  the  drains  or  condui's.  the  requisite  tall,  the  de- 
scription of  material  to  be  employed,  and  the  several  precautions  fur  the  prevention  of 
damp,  smell,  and  passage  of  vermin;— to  be  accompanied  by  block  plans  aud  details,— 

one  Essay  only,  accompanied  by  two  plans  marked  "  Hygeia,"  has  been 
received. 

On  a  sareful  perusal  of  the  Essay,  it  appears  that  the  author  has  not 
treated  the  subject  in  the  terms  of  the  programme  ;  that  he  has  neglected 
the  main  subject  proposed,  and  altogether  omitted  ihose  details  to  which 
his  attention  was  directed  by  the  published  particulars.  The  writer  has 
shown  much  diligence,  and  some  knowledge  of  the  matter  on  wliich  he  has 
treated,  but  this  also  is  in  too  general  a  manner,  and  upon  points  not  pro- 
perly within  the  scope  proposed  by  the  Institute. 

Under  these  circumstances  the  Council  cannot  recommend  the  medal 
to  be  awarded  to  this  production. 

The  sealed  papers  being  opened,  the  chairman  declared  the  names  of 
the  successful  candidates:  for  the  Silver  Medal,  W.  John  Wo^dy  Hap- 
worth,  of  10,  Caroline-street,  Bedford-square,  Fellow  ;  fur  the  Jledal  of 
Merit,  Mr.  James  Bell,  Associate. 

The  Essay  which  gained  the  Medal  of  the  Institute  was  then  read  by 
the  author;  it  commenced  by  arguing  that  Hellenic  Art,  when  introduced 
by  Cossutius  at  Rome,  was  corrupted  by  the  influence  of  a  previous  style, 
in  the  same  manner  that  the  architecture  of  Alberti  was  degraded,  through 
a  Gothic  feeling,  into  the  Elizabethan,  the  Renaissance,  aud  tlieTedeschi 
variations.  Treating  of  the  remains  of  t!ie  Etruscans  in  art,  he  repudiated 
the  testimony  of  their  vases,  and  held  that  they  exercised  little  mlluence 
on  the  early  style  of  the  Romans,  which  he  considered  to  be  Alban  or 
Latin  ;  he  used  that  term  to  denote  the  simplest  order  of  ('lassie  Archi- 
tecture, which  was  gradually  superseded  in  Rome  by  the  Ionic  and  tri- 
glyphed  Doric.  In  justification  of  an  original  table  which  dictated  the  em- 
ployment of  Corinthian  columns  only  when  in  height  exceeding  fifty  feet, 
and  gave  average  heights  to  each  order,  ending  with  only  eleven  feet 
allowed  to  the  Latin  Tuscan,  the  author  appealed  to  several  tables  of  cal 
culatioiis,  which  showed  that  according  to  his  formula,  passages  of  equal 
widths  between  pairs  of  columns,  of  each  order,  of  one  diameter,  demanded 
lengths  of  architraves  not  exceeding  the  powers  of  the  simplest  mechanical 
construction;  and  greatest  when  capping  the  highest  columns:  whereas 
the  usual  acceptation  of  the  directions  ofVilruvius  absurdly  tended  to 
show  that  the  greatest  lengths  of  architraves  wouki  seem  most  consistent 
with  the  lowest  columns,  although  the  ancients  always  expected  narrow- 
ness of  intercolumniation  and  slimness  of  pillar  to  accompany  each  other. 

The  most  important  modifications  made  by  the  Romans,  while  retaining 
the  scientific  conventionalities  of  the  Greeks,  and  adopting  the  Eustyle 
intercolumniation,  and  the  pseudodipteral  and  hypaethral  arrangements, 
consisted  in  the  proportions  of  their  plans  and  in  the  positions  of  their 
columns  ;  in  the  proportions  of  their  enlablatures,  and  in  the  contour  of 
the  mouldings  ;  in  the  use  of  square  columns,  ofieu  allowed  to  be  pre- 
dominant, and  in  debasing  the  circular  pillar  to  a  mere  pilaster,  and  to  the 
practice  of  supercolumuialioo. 


Reference  was  made  to  a  drawing  eichibiting  a  moiely  of  the  same 
building  in  each  style,  entering  into  a  comparison  of  the  different  results 
accompanying  various  coincidences,  and  stress  was  laid  upon  the  senti- 
ment of  a  rectangular  and  statuesque  simplicity  risible  in  nearly  all  Greek 
edifices,  in  opposition  to  that  of  curved  and  picturesque  grouping  ia  the 
enlarged  sphere  of  action  of  the  Roman  imperial  artists. 

The  author  defended  the  revivalists  for  establishing  a  standard  for  each 
order,  on  the  ground  that  they  were  justified  in  suspecting  all  the  antiques 
(of  which  they  really  saw  very  little)  to  be  barbarous,  and  in  trying  to 
bring  them  to  a  correspsndence  with  Vitruvius, — each  publishing  his  owa 
idea  of  perfection,  in  which  ti.e  great  masters  were  wonderfully  agreed  : 
and  exposed  the  fault  of  making  their  illustrations  forniuUe— to  be  applied 
without  change  on  any  occasion,  at  any  height,  in  any  situation,  for  any 
purpose.  He  examined  the  practice  of  the  great  masters  and  the  pupds 
in  the  several  modern  schools,  and  mcmioued,  in  a  list  of  tlieir  additions 
to  the  store  of  the  architect,  the  use  of  the  niche,  of  pedestals,  of  balus- 
trades, of  sculpture  (of  all  sorts)  as  mere  ilecoration,  of  the  ar^osystyle 
disposition,  of  the  basement  and  attic  stories  as  features,  of  spires  and 
steeples  and  bell  towers,  aud  of  an  extraordinary  luxury  of  internal  aud 
external  architecture. 

The  paper  closed  with  the  observations  that,  with  Chambers,  Mylne, 
Dance,  Holland,  and  Soane,  expired  the  race  of  architects  in  one  style 
only — but  in  a  style  of  which  they  were  masters  ;  their  successors  being 
condemned,  by  exposure  to  the  caprice  of  patronage  for  a  command,  to 
summon  up  the  resources  of  any  style — to  clothe  even  an  impracticable 
idea;  and  that  the  current  of  taste  was  undeniably  tending  towards  an  art 
altogether  different  from  that  of  Greece  in  its  construction,  or  else  to  that 
of  Palladio  and  Chambers. 
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Feb.  2. — Sir  John  Rennie,  President,  in  the  Chair. 

The  Institution  met  for  the  first  time  in  the  new  theatre,  and  a  paper  by 
Mr.  W.  E.  Newton  was  read,  giving  a  description  of  the  method  em- 
ployed by  Mr.  Herron  "for  the  conslntction  of  the  permanent  way  of  the 
Philadelphia  and  Reading,  and  other  railways  in  the  United  States."  The 
me'hod  was  a  deviation  both  from  the  systems  of  the  longitudinal  and  the 
transverse  sleepers,  crossing  each  other  and  spiked  together  at  the  inter- 
sections with  wooden  trenails  or  iron  pins,  acording  to  circumstances, 
forming  an  extended  platform,  upon  which  their  longitunal  bearers  were 
laid,  supporting  bridge-shaped  rails  with  wrought  iron  chairs.  The  paper 
gave  an  account  of  several  deviations  from  the  general  system,  such  as 
making  the  tiellis-work  of  iron  laid  in  bitumen.  Sac,  and  also  a  detail  of 
the  amount  of  traffic  conveyed  along  the  railway  ;  whence  it  appeared, 
that  within  one  year  and  five  days  from  its  being  opened  for  general  use, 
1,400,000  tons  of  goods  had  been  conveyed  along  it,  without  any  prejudi- 
cial effect,  and,  ia  fact,  with  less  wear  and  tear  than  was  usual  npon  rail- 
ways in  the  States.  The  cost  of  a  single  line  of  permanent  way  was 
about  £S50  per  mile.  From  the  discussion  that  ensued,  it  appeared  to 
be  the  opinion,  that  although  the  system  might  succeed  in  a  country  where 
timber  abounded,  it  was  inapplicable  for  English  railroads;  and  exceptions 
were  taken  to  the  gener.il  features  of  the  construction  for  high  speed,  as 
the  rails,  which  weighed  only  forty-four  pounds  per  yard,  and  which  were 
of  a  bridge  form,  could  not  resist  the  impact  of  the  wheels  at  great  velo- 
city  :  the  junction  of  the  diagonally  laid  sleepers  would  become  loosened, 
and  there  would  be  too  much  deflection  between  the  bearing  points. 

Feb.  9. — Sir  John  Rennie  in  the  Chair. 

A  paper  was  read  on  the  "  Helder  or  Great  Surth  Holland  Canal,"  by 
.Mr.  G- B.  W.  Jackson,  Associate.  This  canal  was  constructed  by  the 
late  Mr.  J.  Blanken,  engineer,  during  the  six  years  between  1819  and 
182.1,  for  the  passage  of  frigates  and  first-class  merchantmen,  and  extends 
from  .Amsterdam  to  Nieuwediep  in  the  Texel.  The  state  of  the  navigation 
through  the  Zuyder  Sea,  in  Uie  early  part  of  the  17th  century,  having  be- 
come so  defective,  in  consequence  of  accumulated  sand-banks  and  shoals, 
that  camels  were  necessarily  made  use  of  to  lift  the  vessel  over  the  shal- 
lows at  Pampas,  thereby  incurring  both  extreme  loss  of  time  and  inconve- 
nience, the  Dutch  Government  deemed  it  necessary  to  consult  Mr.  Blanken 
on  the  possibility  of  remedying  the  evil.  That  engineer  accordingly  pro- 
jected the  above  canal,  which  has  three  divisions,  ihe  summit  level  being 
onlv  3  feet  8  inches  above  the  outlets.  Its  length  is  fifty-one  miles.  It  is 
123  feet  7  inches  broad  at  top,  30  feet  10  inches  at  bottom,  and  20  feet  6 
inches  deep.  The  pile-driving  and  boring  experiment  undertaken  by  him 
to  ascertain  the  probability  of  success,  show  that  the  original  sea  shore, 
being  the  only  really  hard  ground  in  the  north  of  Holland,  is  to  be  met  with 
at  43  feet  under  the  present  surface  of  the  ground  ;  aud  as  the  foundations 
of  the  locks  were  laid  nearly  at  that  depth,  the  result  of  the  experiment 
was  considered  to  afl'ord  sufficient  guarantee  for  the  stability  of  the  works. 
The  character  of  the  soil  in  that  part  of  Holland  is  exceedingly  treacher- 
ous, and  it  reflects  great  credit  on  our  foreign  neighbours  that  they  were 
able  to  overcome  the  various  difficulties  with  which  they  had  to  contend. 

The  constructions  generally  consist  of  floating  and  swingbridges,  tide- 
locks,  passage-locks,  &c.  The  floating  bridges  are  peculiar  on  account  of 
their  flexibility,  consisting  of  two  platforms,  one  fixed  to  each  shore  ou 
piles,  the  end  of  each  of  which  is  worked  by  sets  of  double  levers  and  rest- 
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ing  on  Iwo  boats,  so  tliat  when  the  bridge  is  required  to  be  opened,  both 
boats  are  willidrann,  one  towards  each  shore.  The  Willem  lock  is  297 
feet  8  iucli'^s  long,  51  feet  !i  inches  wide;  the  height  of  the  lock  walls  being 
32  feet  0  iuchcs,  and  the  gates  being  each  20  feet  5  inches  by  29  feet  4 
inches. 

The  iolal  cost  amounted  to  one  million  and  a  half  pounds  sterling.  The 
time  required  by  vessels  to  make  the  passage  from  Amsterdam  to  the  Hel- 
der  varies  according  to  their  size,  and  the  means  of  haulage  ;  fly-boats, 
wiih  six  relay  of  four  horses  each,  making  it  in  ten  hours,  whilst  large 
i".;ist  Indiamen  require  two,  three,  and  four  days,  according  to  the  wind. 
The  (Iclails  of  construction  of  the  whole  of  the  works  were  given 
very  freely  and  with  illustrated  drawings.  In  the  discussion  which 
ensned,  it  wiis  staled  that  the  only  canal  in  this  country  which  could  be  con- 
trasted witli  that  of  the  Helder,  was  the  Caledonian  canal,  which  was 
projected  iipou  a  report  by  Watt,  commenced  by  Jessop,  and  in  a  great 
part  constructed  by  Telford,  a  few  years  previously  to  the  Helder  canal. 
The  principal  dillcrence  between  the  two  consisted  in  the  nature  of  the 
ground  ihroush  which  they  were  cut,  the  former  being  excavated  entirely 
out  of  alluvial  deposit,  whilst  the  latter  had  to  be  cut  out  of  hard  gravtl, 
and  in  some  cases  rock.  An  interesting  account  was  given  of  the  mode  of 
forming  the  spot  for  the  entrance-lock  at  the  Inverness  end  of  the  Caledo- 
nian canal.  The  object  was  to  carry  the  work  out  into  deep  water.  A 
large  mass  of  earth  was  deposited  in  the  sea  to  the  full  extent  intended. 
Upon  this  mound,  a  heavy  load  of  material  was  laid  to  consolidate  the 
mass.  After  settling  for  a  considerable  time,  the  upper  mass  was  removed, 
the  excavation  was  made  fur  the  lock-pit,  and  the  construction  was  ef- 
fected with  com|iarative  facility,  and  had  endured  much  rough  weather 
since,  vviiliout  any  symptoms  of  failure.  The  superincumbent  vieight 
which  was  removed,  being  greater  than  any  subsequent  strain,  there  was 
no  danger  of  the  lock  ever  smking. 

On  the  ICilh  inst.,  this  paper  was  continued,  and  treated  principally  of 
the  art  of  building  with  fascine  work,  as  practised  in  Holland  and 
{;ermany. 

The  usual  construction  of  these  dykes  was  described  to  be,  by  sinking 
.-successive  layers  or  beds  of  fascines  or  faggots  of  almost  30  inches  thick  by 
from  8  to  IG  jards  in  width,  and  of  proportionate  length,  weighted  with 
gravel  and  stones  mingled  with  clay,  sea-weed,  and  silt.  These  layers 
were  couliaued  until  they  reached  above  the  sea  level,  when  the  top  was 
coEStructeil  of  more  solid  materials,  and  sometimes  capped  with  brickwork, 
as  the  public  roads  were  formed  upon  them. 

The  slopes  of  the  faces  of  the  dj  kcs  vary  considerably :  some  of  the  low 
dykes  are  in  section  of  the  form  of  an  arc  of  a  circle  of  0  to  10  feet  chord 
and  10  inches  to  1  foot  versed  sine,  covered  with  fascine  matting,  staked 
down  upon  a  clay-bed.  Others  have  a  base  of  19  feet  wide  and  5  feet  of 
a  triangular  section,  also  nisde  up  of  fascines  Jaud  stakes,  secured  by 
hurdles  i<nd  wattling,  with  clay,  peat,  sea-shells,  and  sand,  well  rammed 
in,  and  then  co^ered  with  turf.  Others  are  formed  with  rows  of  piles,  IG 
feet  long,  with  their  heads  G  or  7  feet  above  the  shore,  joined  longitudinally 
and  laterally  l>y  waling  timber,  filled  in  and  arouud  with  fascine  beds  and 
weishieil  with  stone.  Baskets  tilled  with  sand  are  also  used  in  certain 
silua!  03S,  as  well  as  various  modihcatious  of  all  ihese  kinds  of  protection.s. 
It  was  stated  that  these  constructions  were  found  to  succeed  better  and 
last  as  long  as  stone,  being  at  the  same  time  about  half  the  cost. 


ON  GUNPOWDER. 

Dr.  Faiaday,  in  a  lecture  delivered  at  the  Royal  Institution,  gave  some 
account  of  the  "  Compositio7i  and  Qualities  of  Gunpowder" — its  composi- 
tion contains  75  parts  of  nitre,  15  parts  of  charcoal,  and  10  parts  of  sul- 
phur; which,  converted  into  equivalents,  give  1  of  potassium,!  of  nitro- 
gen, 6  of  oxygen,  S'4  of  carbon,  and  O'bS  of  sulphur,  in  a  state  of  mecha- 
nical mixture. 

The  Aciiun  of  Gunpowder. — Gunpowder  is  a  solid  body,  in  which  a 
source  of  enormous  power  is  locked  up,  capable  of  being  brought  into 
immediate  operation  whenever  wanted  :  the  action  thus  elicited  being 
itself  regulated  by  human  skill  with  wonderful  precision.  1  he  enormous 
quantity  of  gas  generated  by  the  combustion  of  gunpowder,  irrespective 
of  heat,  was  exhibited.  It  was  remarked  that,  on  the  ignition  of  gun- 
powder, though  the  sulphur  begins  the  combustion,  it  is  not  itself  burned 
by  the  ox  J  gen  of  the  nitre,  but  unites  chiefly  with  the  potassium  of  that 
salt  to  form  sulphuret  of  potassium,  a  substance  which  assists  in  giving  to 
the  flame  of  gunpowder  an  intense  heat.  If  gunpowder  and  steel  lilings 
be  dropped  together  through  four  or  five  inches  of  flame,  the  latter  will 
burn,  tliougli  the  former  will  not.  A  Dame  from  gas  was  made  to  play  for 
several  seconds  on  a  heap  of  gunpowder,  without  lighting  it ;  but  when 
actually  lighted,  it  evolves  very  great  heat.  It  is  to  the  immense  heat 
produced  on  t!ie  solid  products  of  the  combustion  of  gunpowder,  that  the 
certainty  of  its  complete  combustion  is  greatly  owing.  In  this  respect 
gunpowder  differs  characteristically  from  gun-cotton.  The  latter  fires  at 
a  heat  which  would  not  allect  the  former;  but  produces,  by  its  combus- 
tion a  degree  and  condition  of  heat  much  less  communicable  to  other 
bodies.  'J  he  ellcct  of  the  (beat  generated,  independent  of  the  chemical 
«hauge  from  the  solid  to  the  gaseous  or  vaporous  state,  was  illustrated  by 


the  violence  with  which  a  mixture  of  one  volume  of  oxygen  with  two  of 
hydrogen  gas  bursts  the  vessel  which  contains  it,  solely  in  consequence  of 
the  heat  el'cited  during  their  combination.  This  is  manifest  from  the  fact 
that  the  space  occupied  by  the  uncombined  gases  is  greater  by  one-half 
than  that  taken  by  the  resulting  steam. 

Granulatiun. — Prof.  Faraday  laid  great  stress  on  the  effect  of  the  gra- 
nulation of  gunpowder.  To  this  condition  of  gunpowder,  presenting,  as 
it  does,  a  number  of  separated  surfaces  of  size  just  sufiicicnt  to  become 
surrounded  with  flame  at  the  same  instant  of  ignition,  much  of  the  disrup- 
tive or  projectile  ellect  of  gunpowder  was  ascribed.  It  was  shown  that, 
without  thai  porosity  which  its  division  into  grains  imparls  to  a  mass  of 
gunpowder,  the  explosion  of  the  nhole  could  not  be  instant  nor  simulta- 
neous. This  was  proved  by  bringing  a  piece  of  mill-cake  successively 
into  the  condition  of  grain  powder  and  of  meal  powder.  The  slow  com- 
bustion of  the  solid  meal  powder  fuse  was  compared  with  tlie  quicker  in- 
flammation of  the  hollow  rocket  and  the  instant  inflammation  of  the  charge 
of  a  gun.  All  these  effects  are  related  to  the  condition  of  the  interior  of 
the  gunpowder  in  respect  of  its  permeability  by  the  flame  of  the  fir.st  par- 
ticles ignited.  Then,  as  to  its  exterior  condition,  it  was  shown  that  the 
tardy  burning  of  the  miner's  fuse  is  due  to  the  granular  state  of  the  pow- 
der in  its  case  being  counteracted  by  the  pressure  of  the  strands  of  rope 
wrapped  very  tightly  round  it ;  while,  on  the  other  hand,  in  the  cracker  of 
the  firework-maker,  a  similar  train  is  instanily  fired  throughout,  because  it 
lias  a  loose  jacket  all  over  it,  and,  in  the  burning  of  the  common  cracker, 
an  alternation  of  these  efleots  is  produced. 

The  great  importance  of  Time  in  producing  the  effects  of  Gunpowder. — 
Contrasting  the  action  of  gunpowder  with  that  of  fulminating  mercury  and 
silver,  or  of  those  still  more  fearfully  explosive  compounds,  the  chlorides 
of  nitrogen  and  of  iodine,  Prof.  Faraday  showed,  that,  if  the  explosion 
of  gunpowder  were  really  instantaneous,  it  would  be  useless  for  all  its 
present  applications.  As  it  is,  however,  whenever  gunpowder  is  fired  in 
the  chamber  of  a  gun,  it  does  not  arrive  at  the  full  intensity  of  its  action 
until  the  space  it  occupies  has  been  enlarged  by  that  through  which  the 
ball  has  been  propelled  during  the  first  moment  of  ignition.  Its  expansive 
force  is  thus  brought  down  and  kept  below  that  which  the  breach  of  the 
gun  can  bear,  whilst  an  accumulaiing,  safe,  and  eflicieot  momentum  is 
communicated  to  the  ball,  producing  ihe  precise  efl'ects  of  gunnery.  This 
manageable  action  was  contrasted  witli  the  efl'ect  of  a  morsel  of  iodide  of 
nitrogen  put  on  a  plate,  and  exploded  by  being  touched  by  the  extremity 
of  a  long  slick.  The  parts  immediately  in  contact  with  the  iodide  were 
shattered, — i.  e.,  the  end  of  the  slick  was  shivered,  and  the  spot  in  the 
plate,  covered  by  that  substance,  was  drilled  as  if  a  bullet  were  fired 
through  it,  yet  no  tendency  to  lift  the  stick  was  felt  by  the  hand  ;  whereas 
the  comparatively  gradual  action  of  gunpowder  lifts  and  projects  those 
weaker  substances,  wadding  and  shot,  which  give  way  before  it. 


ORNAMENTAL  GLASS. 

Mr.  Apsley  Pellatt  delivered  a  lecture  at  the  Royal  Institution  on  Feb. 
12,  "  On  the  manufacture  of  ornamental  glass."  He  explained  that  the  re- 
fractive pellucid  colourless  brilliancy  of  flint-glass  was  owing  to  the  pre- 
sence of  lead  ;  and  that  fliut  glass,  or  more  properly  glass  of  lead,  most  re- 
sembled rock  crystal  or  the  diamond  ;  and  in  this  branch  of  the  trade,  espe- 
cially as  regarded  table  and  chandelier  glass,  the  British  glass-manufac- 
turers were  pre-eminent,  and  superior  to  their  continental  rivals.  The  en- 
tire manipulalion  in  the  making  of  a  wine-glass,  jug,  barometer-tube  draw- 
ing, patent  pillar  moulded  vase,  were  explained  in  detail  both  from  large 
diagrams  and  from  the  practical  exhibition  of  these  processes  by  two  work- 
nii  n  :  a  furnace  having  been  fitted  up  by  Mr.  Pellatt  in  the  theatre  of  the 
Inslilution  for  the  express  oliject ;  also  salt-cellars  were  pressed  by  ma- 
chinery, bottles  blown  and  moulded,  spun-glass  drawn,  &c.  During  these 
operations  Mr.  Pellatt  explained  the  conditions  of  whetting  oflT  by  the  ap- 
plication of  ihe  sudden  contraction  of  the  cold  iron  tools,  so  that  a  slight 
blow  would  separate  the  bowl  of  a  wine-glass  from  the  glass  adhering  to 
the  blower's  crow  ;  that  a  punty  might  be  applied  to  the  reverse  end  for 
shearing  and  linishing  the  bowl.  'Ihe  punty  is  a  solid  iron  cane,  with  a 
little  hot  glass  adheriug  to  it  for  handling  glass  pieces ;  which,  by  partial 
melting  of  the  glass  in  the  course  of  manufacture,  is  again  removed  by  a 
tap  when  it  is  no  longer  required.  The  peculiarity  of  glass  welding  by 
coutact  (impossible  if  the  slightest  film  of  sulphur  intervene),  and  various 
manipulations,  were  detailed,  parlii  ularly  ihe  projecting  moulded  pillars 
which  possessed  the  refractiie  and  brilliant  eflect  of  cut  glass;  and  although 
invented  and  intro<luced  a  few  years  since  by  Mr.  Jan.es  Green  as  a  no- 
velty, it  was  found,  ou  comparison  with  a  Roman  specimen  of  glass  dug 
up  lu  the  city  of  London,  the  properly  of  Mr.  Roach  Smith,  apparently  to 
have  been  manufactured  by  means  ofthe  same  appliances  as  the  ancients, 
the  fragments  having  a  perfectly  even  interior,  with  a  projecting  pillared 
exterior. 

The  difference  of  glass  made  by  hand  and  in  moulds  was  stated  by  the 
lecturer,  as  well  as  the  distinction  between  moulded  blow-offs  with  cut 
scolloped  edges,  v^hich  were  far  superior  in  the  interior  polish,  as  con- 
trasted with  articles,  such  as  dishes  and  salt-cellars,  pressed  in  moulds  by 
mechanical  power,  as  introduced  by  the  American  system,  whose  interior 
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surfaces  were  uneven  and  ruffled,  by  the  metal  plunger  not  always  being 
kept  sufticiently  hot.  An  ingenious  cylindrical  vial  mould,  for  blowing 
bottles  wilhoiit  seam,  of  uniform  sizes,  was  used  ;  and  bottles  were  manu- 
factured both  from  it  and  the  ordinary  open  and  shut  moulds,  which  will 
be  polished  and  clean  blown,  provided  the  inside  of  the  moulds  are  kept  at 
Dearly  the  same  heat  as  the  temperature  of  the  glass  blown  in  them.  The 
elasticity  of  glass  was  exemplified  by  glass  balls  of  about  three  inches  dia- 
meter rebounding  from  a  polished  iron  slab  (hree-fuurlhs  of  the  heisjht  from 
■which  tliey  were  dropped,  as  well  as  by  blowing  glass  so  attenuated  as  to 
be  sustained  some  short  time  floating  in  the  atjnosphere  ;  this  is  technically 
called  glass  frost.  Annealing  and  its  eli'ects  were  briefly  stated.  The 
process  of  casing  (called  by  the  French  double,  Irehh,  &c.)  colours  upon 
■white  glass  was  then  practically  shown  by  the  workmen,  who  covered  a 
white  glass  toilet-bottle  with  blue,  about  the  tliickuess  of  an  eggshell ; 
and  Mr.  Pellatt  displayed  a  vase  of  the  exact  size  and  shape  of  tlie  Port- 
land vase,  manufactured  at  the  Falcon  Glassworks  with  a  thick  interior 
coating  of  dark  blue  glass,  upon  which  a  thin  white  enamel  of  glass  casing 
■was  laid ;  his  engraver  had  cut  away  parts  of  the  white,  leaving  uiasses 
of  blue  in  the  neck  and  upper  part  of  the  vase  exposed  to  view,  and  had 
chased  out  at  the  lathe,  with  the  engraving  tool,  a  portion  of  the  bas-re- 
lief. 

A  full  size  drawing  of  a  double-handled  vase,  without  foot,  now  in  the 
Museum  of  Naples,  was  exhibited,  made  of  blue  glass,  and  cased  with 
white  enamel,  with  handles,  from  which  were  engraved  in  relief,  an  elabo- 
rate arabesque  subject,  with  a  group  of  Bacchanalian  boys  under  each 
handle.  In  design  and  artistic  power  it  is  considered  by  Zahn  as  second 
only  to  the  Portland  vase.  This  vase  was  found  in  Pompeii  in  the  year 
IS37.  Mr.  Pellatt  stated  that  Mr.  VVigel,  the  celebrated  gem-engraver, 
had  expressed  a  desire  to  make  an  exact  copy  in  glass  of  the  Portland 
vase,  provided  he  could  set  apart  adequate  professional  time  for  the  object; 
and  Mr.  P.  expressed  his  determinalion  to  aid  this  patriotic  intention, 
pledging  his  Firm  to  its  execution,  so  far  as  regarded  the  manufacture  of 
the  crude  vase.  This  species  of  engraving  in  relief,  probably  took  its  rise 
among  the  Greek  and  Roman  artists,  in  imitation  of  reil  bas-relief  gems. 
Many  rough  and  unfinished  specimens  are  to  be  seen  in  the  British  Museum. 
Modern  engravingof  rough  patterns  upon  transparent  glass  cannotbe  traced 
earlier  than  the  Venetians.  A  lathe,  a  ci.pper  wheel  and  emery-powder 
for  the  rough  grounds,  and  a  lead  wheel  for  polishing,  are  the  engraver's 
tools.  Specimens  were  on  the  table,  as  worked  by  the  lalhe.  Glass-cut- 
ters' iron  wheels  for  cutting,  used  with  wet  sand  ;  stone  wheels,  used  for 
smoothing  with  water,  and  wood  wheels  for  polishing  with  pummice,  and 
afterwards  with  putty  powder,  were  slightly  explained  from  the  specimens 
exhibited.  Flint-glass  decanters,  roughed,  smoothed,  and  polished,  were 
shown ;  also  four  polished  cut  decanters,  of  one  uniform  shape  and  size, 
but  varying  in  strength,  to  exemplify  the  ditl'erence  of  brilliancy ;  that  with 
ten  faces  of  flutes  on  the  cylindrical  body  being  least  refract iie,  and  that 
with  six  faces  or  fluting  being  most  refiaclive  ;  and  the  eight  tinted  and  ten 
fluted  ranging  between  the  two  extremes  in  refractive  efl"ect ;  the  condition 
of  pellucid  refractibility  depending  upon  the  greatest  projection  of  angle, 
in  proportion  to  the  greatest  quantity  of  flat  surface  cut  away  from  the  ex 
terior  of  the  cylinder  (the  interior  remaining  circular).  The  last  glass 
manipulation  of  the  workmen  was  drawing  Venetian  filigree  cane.  Threads 
of  white  and  coloured  glass  were  placed  vertically  around  the  extremity  of 
the  interior  of  a  brass  mould  ;  a  solid  flint-glass  ball  was  blown  into  the 
interior  of  the  threads,  welding  the  latter  to  the  outside  of  the  ball,  and 
drawn  as  tube  and  cane  is  usually  drawn,  except  that  each  workman 
twisted  in  an  opposite  direction,  as  they  retired  from  each  other  to  lengthen 
and  attenuate  the  filigree  cane;  which,  being  whetted  oQ'into  such  lengths 
as  may  be  required,  is  afterwards  used  for  wine-glass  stems,  or  made  up 
into  vases,  paterae, and  other  filigree  objects  of  taste.  Specimens  of  mosiac 
glass  were  also  shown  and  explained,  by  which,  pictures,  as  described  by 
AVinkelman,  were  made,  by  welding  lengths  of  small  cane  to  each  other, 
the  patterns  being  previously  sectionally  arranged  to  required  variety  of 
colour,  &c. ;  so  that  when  massed  together  by  fusion,  the  whole  shall  ap- 
pear homogenous.  These  are  cut  ofl'  into  slabs  at  right  angles  to  the  length  ; 
so  that  the  subject  or  pattern  is  repeated  on  each  slab.  Venetian  milleliore 
glass  was  explained  to  consist  of  single  canes  of  filigree  glass,  cut  olf  into 
small  lozenges,  and  placed  side  by  side,  and  welded  to  while  Dint-glass, 
forming  a  sort  of  mosaic  work.  The  manner  of  making  schmellz  and  rltro 
de  trino  was  slightly  alluded  to,  and  Mr.  Pellatt  stated  that  he  had  tried 
to  imitate  the  projecting  crystal  forms  divided  by  concave  fissures 
of  the  Venetian  frosted  glass,  and  had  failed,  as  he  had  plunged  the 
manufactured  article  while  hot  into  cold  water,  which  only  dislocated  the 
interior  particles  of  the  glass,  leaving  the  surface  nearly  smooth  ;  whereas 
his  friend  Mr.  Green  had  chilled  the  glass  in  water  in  the  earlier  process 
of  the  manufacture,  which  being  afterwards  rewarmed  at  the  furnace  and 
expanded  by  blowing,  separated  ihe  crystals  from  each  other,  leaving  the 
fissures  between  identically  with  the  Venetian  ;  apparently  full  of  fractures, 
but  really  whole  and  entire.  The  enclosing  of  cameos  in  shut-up  pockets 
was  explained.  A  beautiful  specimen  of  pedestal,  with  a  caryatides  en- 
closure in  solid  glass,  also  bricks  of  glass,  with  written  and  composition 
inscriptions  incrusted,  were  on  the  table. 

Mr.  Pellalt  concluded  by  bearing  public  testimony  to  the  workmen  for 
their  willingness  and  success,  notwithstanding  the  short  time  of  fusion, 
and  the  comparative  incompleteness  of  the  furnace;  and  by  sincerely  thank- 
ing the  possessors  of  ancient  glass  who  had  kindly  lent  him  specimens,  or 
given  him  access  to  their  collections. 


ON  THE  NATURE  OF  HEAT. 

Mr.  Grove  gave  a  lecture  at  the  Royal  Institution,  Feb.  5th,  on  "some 
Considerations  of  Ihi  Nature  of  Heat" — After  a  sketch  of  the  existing 
theories  of  heal — the  emissive,  the  ethereal,  and  the  dynamic — Mr.  Grove 
announced  himself  an  advocate  of  the  last,  viz.  that  which  regards  heat  as 
molecular  motion  of  ordinary  matter.  The  phenomena  of  what  is  called 
"  latent  heat"  have  always  been  considered  a  stumbling-block  in  the  way  of 
this  theory,  and  a  strong  argument  for  the  materiality  of  heat.  Mr.  Grove 
considered  that  all  the  phenomena  of  latent  beat  might  be  accounted  for 
more  simply  by  the  dynamic  theory,  and  that  the  greatest  difliculty  in  apply- 
ing this  theory  was  the  necessity  of  excluding  ideas  associated  by  long  usage 
with  the  phenomena,  and  also  of  employing  terms  which  had  become  en- 
grafted by  custom  on  the  expansive  effects  of  heat.  Thus,  in  expounding  a 
new  view,  although  more  simple  in  itself  than  the  received  ones,  we  are 
obliged  to  avail  ourselves  of  received  terms,  to  which,  while  we  use  them, 
we  object.  Excepting  the  case  of  certain  substances  which  expand  in  freez- 
ing, and  which  expansion  is  accounted  for  by  their  crystallisation,  making 
the  body  occupy  more  space,  by  leaving  interstices  between  the  crystals,  Mr. 
Grove  stated  that  all  the  phenomena  in  which  the  so-calltd  latent  heat  is 
concerned  were  mere  expansions  and  contractions  ;  and  that  what,  according; 
to  that  theory,  would  be  called  absorption  of  heat,  was  mere  extension  of 
the  substance  said  to  absorb  the  heat.  Thus,  suppose  a  given  quantity  of 
water  to  be  heated  by  a  given  quantity  of  mercury;  the  first  effect  is,  that 
the  water  expands,  the  mercury  contracts ;  at  a  certain  point,  viz.  that  at 
which  the  water  is  said  to  have  reached  its  boiling  point,  the  attraction  of 
the  molecules  of  water  is  so  conquered  by  the  repulsive  force,  heat,  that  the 
water  bursts  into  vapour ;  here  its  molecules  being  more  separated,  and 
having  consequently  a  less  attractive  force,  are  so  much  more  readily  ex- 
panded, and  exhaust  much  more  expansive  force  from  the  heated  mercury: 
this,  therefore,  loses  expansive  force,  i.e.  contracts  or  shrinks  ;  and  the  more 
so  in  proportion  to  the  readiness  of  expansibility  of  the  substance  which 
robs  it  of  its  expansive  force.  So,  if  the  calorific  force  be  supplied  by  other 
means,  such  as  ordinary  combustion,  say  of  coal  and  oxygen,  i.  e.  chemical 
action,  the  expenditure  of  fuel  will  be  in  proportion  to  the  expansibility  of 
the  substances  heated  ;  so  that  the  same  quantity  of  water  will  require  the 
same  quantity  of  heat  to  convert  it  into  steam,  whatever  the  pressure. 

If,  again,  the  same  source  of  heat  he  applied  to  the  two  substances,  water 
and  mercury,  say  to  a  thermometer  immersed  in  water,  both  gradually  ex- 
pand, but  in  different  degrees ;  at  a  certain  point  the  attractive  force  of  the 
molecules  of  the  water  is  so  far  overcome  that  the  water  becomes  vapour;, 
at  this  point  the  heat  or  force,  meeting  with  much  less  resistance  from  the 
attraction  of  the  particles  of  steam  than  from  those  of  mercury,  expends 
itself  upon  the  former  :  the  mercury  does  not  expand,  or  expands  in  aa 
infinitesimally  small  degree,  and  the  steam  expands  greatly  ;  as  soon  as  this 
arrives  at  a  point  where  circumambient  pressure  causes  its  resistance  to  fur- 
ther expansion  to  be  equal  to  the  resistance  to  expansion  in  the  mercury  of 
the  thermometer,  the  latter  again  rises ;  and  so  both  go  on  cxpaniiing  in  aa 
inverse  ratio  to  their  molecular  attractive  force.  Again,  if  the  steam  he  not 
allowed  to  expand,  as  by  confining  it  by  a  less  expansive  body,  say  a  metallic 
chamber,  then  the  mercury  of  the  thermometer  immediately  rises.  Thus 
heat  is  regarded  as  a  purely  mechanical  efl'ect ;  and  indeed  it  can  be  made  to 
reciprocate  with  mechanical  action.  If  by  mechanical  pressure  we  cause  a 
substance  to  contract,  this  gives  out  heat,  i.e.  causes  surrounding  bodies  to 
expand  ;  and,  vice  versa,  if  we  mechanically  rarify  or  expand  a  substance, 
cold  is  produced,  i.  e.  contraction  in  surrounding  bodies.  The  theory  was 
also  applied  lo  the  increase  of  specific  heat  iu  bodies  as  their  temperature 
increases,  and  to  many  other  points ;  and  the  whole  subject  was  experiment- 
ally illustrated. 

Mr.  Grove  next  passed  to  the  consideration  of  the  effects  of  heat,  viewed 
as  repulsive  force,  upon  another  mode  of  molecular  attraction,  viz.  chemical 
aflinity.  A  vast  number  of  compound  bodies  are  decomposed  or  resolved 
into  their  constituent  elements  by  heat ;  and  these  effects  may  be  accounted 
for  by  supposing  that  heat  so  far  separates  their  molecules  as  to  remove  them 
from  the  spheres  of  their  afSnity.  In  other  sulistances,  however,  chemical 
combination  is  produced  by  the  application  of  heat ;  and  though  by  certain 
hypotheses  these  latter  effects  may  also  be  accounted  for  by  the  repulsive 
action  of  heat,  Mr.  Grove  seemed  to  consider  these  hypotheses  rather  strain- 
ed. Water  has,  up  to  a  recent  period,  been  considertd  not  only  undecom- 
posable  by  heat  without  the  aid  of  some  other  powerful  chemical  affinity, 
but  the  elements  of  water  are  united  by  the  action  of  heat;  and  in  pneuma- 
tic analyses  heat  has  hitherto  been  employed  to  combine  the  elements  of 
water  with  each  other,  or  with  other  gases.  Mr.  Grove  however  has  proved, 
and  experimentally  showed  on  this  occasion,  that  water  is  capable  of  being 
decomposed  by  beat;  thus  forming  no  exception  to  the  general  antagoniam 
of  beat  and  attractive  force. 
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STAINED  GLASS. 

At  a  meeting  of  the  Decorative  Art  Society,  on  the  27tli  Jan.,  Mr.  Fildes 
in  the  chair,  Mr.  F..  Cooper,  "  On  Stnined  Glass  Windows,"  ohservecj, 
that  a  conihinalion  of  the  Italian,  or  Renaissance,  with  Gothic  embellish- 
ment, took  place  during  the  r.M;;n  of  Henry  VII  [.,  as  seen  in  the  chapel  of 
Bishop  West,  at  Ely,  and  in  Wolsey's  hall,  at  Hampton  Court,  whilst,  in- 
deed, the  pure  Italian  architectural  design  by  Torregiauo,  in  the  tomb  of 
Henry  VII.,  as  well  as  the  windows,  carved  stalls,  and  organ-screen,  in 
King's  College  Chapel,  Cambridge,  belong  to  this  period.  Some  tine  ex- 
amples of  Italian  decorations,  in  the  paintings  by  Holbein,  at  Hampton 
Court,  were  also  referred  to.  He  enlarged  upon  tliese  tircutnstances,  lest 
he  might  be  supposed  to  have  anticipated  by  a  century  the  introduction  of 
the  revival  more  usually  attributed  to  Inigo  Jones.  A  detailed  description 
of  the  win.i'ovvs  at  King's  College,  Cambridge,  followed  ;  and  the  east 
window  of  Saint  Margaret's  church,  Westminster,  was,  in  his  opinion,  de- 
signed by  the  same  artist  :  an  examination  of  this  window  will  convey  a 
correct  notion  of  those  at  Cambridge.  It  was  said,  that  this  had  been  exe- 
cuted at  Gouda,  in  Holland  ;  at  which  place  may  be  seen  some  of  the 
finest  examples  of  stained  glass  in  existence :  they  are  in  the  style  of  the 
revival,  nilh  a  considerable  portion  of  white  glass  in  the  background,  and 
were  painted  towards  the  end  of  the  sixteenth  century.  Some  elaborate 
engravings  of  them,  just  completed  by  Mr.  Weale,  were  referred  to.  The 
eastern  window  of  Saint  George's,  Hanover-square,  is  also  of  this  period. 
Much  of  the  detail  was  said  to  be  valuable,  although  a  confused  effect 
arises  from  the  ornamental  portion  overpowering  the  figures. 

Mr.  Cooper  then  remarked,  that  the  windows  of  the  sixteenth  century 
have  a  peculiar  character  in  the  imperfectly  attained  perspective  effects, 
and  the  attempts  to  represent  distances  by  painting  ;  hence  exhibiting  a 
departure  from  the  true  principles  of  the  art.  He  observed,  that  all  figures 
should  be  sciijported  by  draperied  or  diapered  back-grounds,  admitting 
depth  in  colour.  The  windows  of  King's  College  chapel  might  be  con- 
sidered beautiful,  rather  from  the  rich  colours  of  the  glass  than  from  the 
artistic  merit  in  the  application  of  colours  to  the  design,  which  can  only  be 
made  out  after  some  little  study.  During  the  13th,  14th,  and  l.'uh  cen- 
turies, one  uniform  tone  of  colour  pervaded  the  background  ;  and  as  one 
of  the  finest  examples  of  this  class,  the  window  of  the  north  transept  of 
Canterbury  Cathedral  was  referred  to.  It  displays  a  glowing  brilliancy 
not  subsequently  attained. 

In  the  rei^n  of  Elizabeth,  stained  glass  was  largely  introduced  in  man- 
sions, exhibiting  herdldic  devices  and  mottoes.  The  17th  century  led  to  a 
notice  of  several  windows  by  Van  Linge,  that  in  Lincoln'siun  cha-iel  being 
a  good  example  of  this  artist's  productions.  Others  were  enumerated, 
which  belong  to  the  I8th  century,  but  they  were  not  considered  worthy  of 
commendation,  having  been,  for  the  most  part,  treated  as  an  oil-painting, 
and  with  a  preponderance  of  shadow  on  a  transparent  medium.  At  the 
present  day,  Mr.  Cooper  observed,  there  is  a  return  to  the  practice  of  me- 
diaeval glaziers,  in  the  employment  of  flashed  glass  and  pot-metals  together 
with  minute  lead-work.  The  east  window  of  Saint  James's  Church,  Pic- 
cadilly, he  thought  creditable  in  respect  of  glazing  and  richness  of  tone  in 
the  colours  ;  but  a  higher  degree  of  artis'ic  merit  misht  have  been  readily 
obtained.  A  proper  gradation  of  colour  in  the  composition  had  not  been 
observed  ;  the  most  elevated  figure,  viz.,  that  of  the  Saviour  ascending, 
being  inconsistently  clothed  in  scarlet,  and  which,  the  reader  argued, 
should  have  been  represented  in  drapery  of  the  most  aijrial  description. 
Much  controversy  and  criticism  had  taken  place  upon  the  the  character  of 
this  window.  He  said  that  he  could  not  detect  any  Gothic  details  in  the 
window  as  executed  ;  that  tlie  borders  are  Italian,  from  works  by  RafTaelle, 
G.  Uouiano,  and  others,  and  may  be  seeu  in  Gruner's  work.  The  borders 
of  mosaic-work  impart  a  Byzantine  feeling,  whilst  the  various  symbols  and 
emblems  iniroduced  were  commonly  employed  by  the  earlyl  talian  Christians. 
He  considered  that  we  may  expect  success  in  direct  imitations  of  the  me- 
diaeval works,  as  seen  in  new  windows  in  the  Temple  Church,  where  tlie 
colours  and  glazing  are  alike  good,  and  the  tableaux,  or  subjects,  being 
small,  do  not  render  any  impropriety  of  intensity  conspicuously  objection- 
able. 

The  east  window  of  the  new  church  in  Wilton-place  was  next  noticed  as 
a  misunderstanding  of  this  kind  of  decoration.  It  is  not  yet  completed  ; 
but  in  the  lower  portion  a  failure  was  said  to  be  clearK  indicated.  The 
intention  of  the  designer,  the  writer  supposed  to  be  akin  to  those  prevalent 
during  the  transition  period,  when  the  inlroducliun  of  a  series  of  small  and 
separate  subjects  illuftiative  of  history  was  aimed  at;  but  omitting  the 
principal  charm  arising  from  t'le  harmonious  and  rich  glow  emanating  from 
a  cuniliinalion  of  full-toned  colours.  The  figures  in  this  window  were  then 
described  as  small,  on  light  or  while  grounds,  producing  a  spotted  ell'ect 
from  their  size,  and  also  precluding  tlie  possibility  of  readily  making  out 
the  subject ;  added  to  which,  eac  h  figure,  or  group,  is  surmounted  by  ta- 
bernacle-woik  in  pale  yellow  glass,  feebly  contrasting  withthe  stone  mul- 
lions  of  the  window.  He  then  argued,  that  one  of  two  rules  should  be 
observed,— citlier  a  rich  general  ellect  sliould  he  produced  (the  design  or 
subjects  being  ?..l)ordinate),  or  the  subject  should  be  well  defined,  and  suf- 
ficiently large  to  be  well  understood  iu  any  part  of  the  building.  Neither 
of  which  had  been  regarded  in  this  last  instance. 

One  great  cause  of  failures  at  the  present  day  was  attributed  to  the  art 
being  regarded  as  a  mere  trade  ;  and  it  was  contended,  that  were  aitisis 
of  eminent  talent  to  devote  atleuliou  to  the  principles  which  regulated  the 


application  of  colour  to  this  material,  we  might  soon  realise  our  brightest 
expectations.  Much  might  be  hoped  for  from  the  great  advance  taking 
place  in  chemical  information.  The  writer  suggested  improvements  that 
he  believed  had  not  yet  been  applied  to  stained-glass  windows.  One  was 
to  introduce  "  lights"  in  the  representation  of  objects.  Shadow  had  been 
freely  used,  but  he  argued,  that  dark  shadowing  constitutes  a  great  fault. 
The  best  effects  in  a  picture  generally  arise  from  the  lights.  By  using 
flashed  glass  and  a  partial  removal  of  the  coloured  surface  these  might  be 
produced.  Another  plan  by  double  glazing  was  mentioned,  using  two 
plates  of  flashed  glass  of  ditlerent  colours,  and  subjected  to  certain  modifi- 
cations by  grinding  or  arid.  Specimens  illustratiug  these  considerations 
were  exhibited. 

By  these  and  other  means  that  might  be  suggested,  together  with  an 
avoidance  of  aerial  perspective,  a  superior  pictorial  effect  would  result ; 
and  he  concluded  his  paper  by  a  brief  recapitulation  of  the  leading  charac- 
teristics of  the  design  and  colouring  peculiar  to  each  of  the  centuries  which 
had  been  passed  under  review. 


CENTRAL  SUN. 

At  the  Royal  Irish  Academy,  Sir  W.  Hamilton  announced  the  presumed 
discovery,  by  Prof.  Madlkr,  of  "u  Central  Sun,"  and  exhibited  Prof. 
Midler's  essay  on  the  subject  (Die  Central  Sonne,  Dorpat,  1840),  The 
following  report,  containing  a  sketch  of  the  results  arrived  at,  and  which 
were  briefly  stated  to  the  meeting,  we  take  from  the  Dublin  Erening^ 
Post  :— 

"  By  an  extensive  and  laborious  comparison  of  the  quantities  and  direc- 
tions of  the  proper  motions  of  the  stars  in  various  parts  of  the  heavens, 
combined  with  indications  afforded  by  the  parallaxes  hitherto  determined, 
and  with  the  theory  of  universal  gravitation.  Prof.  Madler  has  arrived  at 
the  conclusion  that  the  Pleiades  form  the  central  group  of  our  w  hole  astral 
or  sidereal  system,  including  the  Milky  Way  and  all  the  brighter  stars, 
but  exclusive  of  the  more  distant  nebula;,  and  of  the  stars  of  which  those 
nebulae  may  be  composed.  And  within  this  central  group  itself  he  has 
been  led  to  fix  on  the  star  Alcyone  (otherwise  known  by  the  name  of  Eta 
Tauri),  as  occupying  exactly  or  nearly  the  position  of  the  centre  of  gra- 
vity, and  as  entitled  to  be  called  the  central  sun.  Assuming  Bessel's 
parallax  of  the  star  61  Cygni,  long  since  remarkable  for  its  large  proper 
motion,  to  be  correctly  determined,  Jladler  proceeds  lo  form  a  first  approxi- 
mate estimate  of  the  distance  of  this  central  body  from  the  planetary  or 
solar  system  ;  and  arrives  at  the  (provisional)  conclusion,  that  Alcyone  is 
about  S4,000,000  times  as  far  removed  from  us,  or  from  our  own  sun,  as 
the  latter  luminary  is  from  us.  It  would  therefore,  according  to  this  esti- 
mation, be  at  least  a  million  times  as  distant  as  the  new  planet  of  which 
the  theoretical  or  deductive  discovery  has  been  so  great  and  beautiful  a 
triumph  of  modern  astronomy,  and  so  striking  a  confirmation  of  the  law 
of  Newton.  The  same  approximate  determination  of  distance  conducts 
to  the  result  that  the  light  of  the  central  sun  occupies  more  than  five  cen- 
turies in  travelling  thence  to  us.  The  enormous  orbit  which  our  own  sun, 
with  the  earth  and  the  other  planets,  is  thus  inferred  to  be  describing  about 
that  distant  centre — not  indeed  under  its  influence  alone,  but  by  the  com- 
bined attraction  of  all  the  stars  which  are  nearer  to  it  thau  we  are,  and 
which  are  estimated  to  amount  to  more  than  117,000,000  of  masses,  each 
equal  to  the  total  mass  of  our  own  solar  system, — is  supposed  to  require 
upwards  of  18.00i),OUO  of  years  for  its  complete  description,  at  the  rale  of 
about  eight  geographical  miles  in  every  second  of  time.  The  plane  of  this 
vast  orbit  of  the  suu  is  judged  to  have  an  inclination  of  about  til  degrees 
lo  tlie  ecliptic,  or  to  llie  place  of  the  annual  orbit  of  the  earth  ;  and  the 
longitude  of  the  ascending  node  of  the  former  orbit  on  the  latter  is  con- 
cluded to  be  nearly  237  degrees.  The  general  conclusions  of  Madler  re- 
specting the  constilution  of  the  whole  system  of  the  fixed  stars,  exclusive 
of  the  distant  nebulae,  are  the  following  :—  He  believes  that  the  middle  is 
indicated  by  a  very  rich  group  (the  Pleiades),  containing  many  consider- 
able individual  bodies,  though  at  immense  distances  from  us.  Round  this 
he  supposes  there  is  a  zone,  proportionally  poor  in  stars,  and  then  a  broad, 
rich,  ring-formed  layer,  followed  by  an  interval  comparatively  devoid  of 
stars,  and  afterwards  by  another  annular  and  starry  space,  perhaps  with 
seieral  alternations  of  the  same  kind,  the  two  onlmosl  rings  coinpo.-iug  the 
two  parts  of  the  .Milky  Way,  which  iire  confounded  with  each  other  by 
perspective  in  the  portions  most  distant  from  ourselves.  Professor  Madler 
has  acknowledged  iu  his  work  his  obligations,  which  are  those  of  all 
inquirers  in  sidereal  astronomy,  to  the  researches  of  Sir  William  and  Sir 
.lohu  iierschel," 


Draining;  wilk  Engine  Ashes. — On  the  farm  of  Daldorch,  the  property 
of  Archibald  Buchanan,  Esq.,  of  Calrlne  Bank,  Scotland,  there  are  drains 
iiuide  28  years  ago,  and  filled  with  engine  ashes,  which  are  still  in  lull  and 
eflicieni  operation.  The  depth  of  drain  is  2(3  inches,  and  the  » idlli  between 
each  12  feel.  The  bollom  of  the  drain  is  cut  three  inches  wide,  and  the 
depth  of  ashes  used  in  filling  them  is  a'.iout  10  inches.  The  soil  is  a  firm 
cloy.  These  drains  promi^e  to  be  as  efficient  half  a  century  hence  as  Ihey 
are  at  the  present  time. 
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to  Ostend  and  Cologne.     Paris:  ISmo.,  2  cliarts  on  steel.     2s.  Od. 

Annuaire — Annuary  of  the  Ecole  poljtechuique,  up  to  the  year  184G. 
Paris. 

Andraud,  Systfeme — Atmospheric  Railways,  after  the  system  of, — Paris: 
8vo.,  plates. 

'  lUinard,  M.,  Cours — Course  of  Hydraulic  constructions  at  Sea-ports, 
delivered  at  the  College  of  Koads  and  Bridges.  Paris :  4to.,  Atlas. 
£1  5s. 

Mignard,  B.  R.,  Traile— Treatise,  Theoretical  and  Practical,  on  Con- 
struction.    Paris  :  8vo.,  Atlas  in  folio. 

Fontenay,  T.,  Notice — Notice  on  the  Construction  of  the  Tunnels  of 
St.  Cloul  and  Montretout,  with  general  observations  on  subterranean  pas- 
sages, and  the  dimensions  and  prices  of  sixty-six  tunnels  in  France,  Eng- 
land, and  Belgium.     Paris  :  8vo.,  plates.    5s. 

Vicat,  L.  I.,  Etudes — Studies  on  the  Artificial  Pozzolanas,  composed  of 
the  natural  ores  of  Italy,  and  their  use  in  buildings  in  fresh  and  salt 
water.     Paris  :  4to.,  pi.     8s. 

Prus,  C,  Tables — Tables  on  the  tracing  of  Converging  Curves  (t.  dr 
raccordemeiit).     Paris:  12mo.  5s. 

Richard  et  Qiictin,  Guide — The  Traveller's  Guide  through  Monumental 
France.     Paris:   12mo,,  chart.     10s. 

Montfalcon  et  PaiiuiSre,  Traite— Treatise  on  the  Salubrity  of  large  Cities. 
Paris :  Svo. 

Application  of  the  Properties  of  actual  Celerity  to  the  dilTerent  condi- 
tions of  Stability  of  Vaults  and  Dressings,  by  General  Count  L.  Paris  : 
4to. 

St.  Claire  Dh-ille.  Etudes — Geological  Studies  on  the  Islands  of  Tene- 
rifle  and  Fogo.     Paris  :  4to. 

Adhemar,  J.,  Perspective— Perspective  of  distant  objects,  being  a  Sup- 
plement to  the  Treatise  on  Perspective.     Paris:  4lo.     Atlas  in  folio. 

Sommeraud.  F.,  Arts— The  Arts  in  the  Middle  Ages,  Roman  Palace  at 
Paris,  Hotel  de  Cluny,  &c.     Paris:  Five  volumes,  8vo. 

Nonnand,  Modern  Paris — Villas  and  Rural  Constructions  about  Paris; 
plans,  elcTaiions,  and  general  outline  of  their  architecture.  Paris  :  8vo., 
plates.     Each  Part,  2s. 


France.— Caen,  Feb.  2.— A  basin  for  the  accommodation  of  shipping  is 
in  progress  at  llus  port.  To  render  it  of  more  service,  a  canal  from  the 
town  to  ihe  sea  (which  are  eight  miles  aparl)  will,  it  is  hoped,  be  completed 
during  this  year.  At  present,  ships  have  to  thread  the  shallow  and  ser- 
pentine  Oriie  to  reach  the  town.  A  harbour  of  refuge  is  also  in  course  of 
construction  at  Port  en  Bersin,  wliich  will  be  invaluable,  not  only  to 
French,  but  to  English  shipping,  there  being  now  no  place  of  refuge  be- 
tween Havre  and  Cherbourg,  i  he  proposed  harbour  is  nearly  opposite  to 
Chichester,  in  Sussex,  and,  when  complete,  will  be  capable  of  floalio" 
men-of-war. 


AMERICAN   PATENTS. 

Improvements  in  the  portable  forge.  C.  V.  Queen,  Peeksville,  New  York. 
Tlie  lorge  is  provided  with  shutters,  which  slide  around  to  enclose  the  fire- 
place when  not  in  operation.  The  forge  fan  is  provided  with  a  pipe  which 
communicates  with  the  bellows,  and  from  this  pipe  there  is  a  brnnch  provid- 
ed with  a  valve,  so  that  air  can  he  .idmitted  to  the  fire,  when  the  bellows  ii 
not  at  work. 

Improvement  in  the  method  of  letting  dou-n  and  raising  propellers.  R.  P. 
Loper,  Philadelphia,  Pennsylvania. 

It  consists  in  attaching  two  screws  to  cog  wheels  on  tlie  deck  of  the  ves- 
sels, which  mash  into  a  large  cog  wheel  on  the  dram  of  a  capstan,  the 
threads  of  the  screws  taking  into  nuts  formed  in  the  sliding  frame  of  the 
propeller,  the  sides  of  which  frame  are  bored  out  cylindrically  to  a  certain 
depth,  to  admit  the  screws  to  pass  therein,  and  to  protect  them  from  the 
action  of  the  salt  water  deposits  and  rust,  which  would  otherwise  prevent 
their  working. 


Improvements  in  water  wheels,  William  Drijips,  Coatsville,  Pennsylvania, 
consists  ill  making  the  apertures  in  the  wheel,  for  the  introduction  of  the 
water  to  the  buckets,  to  extend  through  the  outer  or  cylindrical  perimeter 
thereof,  near  the  top,  and  then  spirally  down  through,  between  the  buckets, 
to  the  bottom  thereof,  in  the  manner  described,  in  combination  with  the 
funnel-shaped  inner  rim  and  curved  buckets ;  and  also  the  combination  of  the 
sliding  frame,  and  segment  valves  connected  therewith,  by  rods  or  stems  of 
unequal  lengths,  for  letting  on  the  water  by  degrees. 

Improvements  in  truss  frames  of  bridges,  Nathaniel  Rider,  Soutli  Bridge, 
Massachusetts,  relates  to  the  mode  of  producing  the  camber  of  the  truss,  by 
distension  wedges,  or  apparatus,  applied  between  the  ends  of  the  bars  of  the 
upper  stringer,  or  chord,  in  combination  with  ihe  contractile  and  cambering 
chain,  made  and  applied  to  the  lower  or  other  snitable  part  uf  the  truss. 
The  wedges  are  applied  at  the  junctions  of  the  pieces  composing  the  upper 
stringer  of  the  arch,  and  below  the  arch  there  is  a  chain  made  in  two  parts, 
and  connected  by  a  swivel  screw,  for  the  purpose  of  shortening  the  chain 
which  supports  the  arch. 

Improved  method  of  indicating  the  height  of  water  in  steam  boilers, 
George  Faber,  Canton,  Ohio;  consisting  simply  in  attaching  a  magnet  to  the 
axis  of  motion  of  a  wheel  or  lever,  to  wliich  the  float  is  suspended  or  at- 
tached, to  cominunicate  motion  by  attraction  and  repulsion,  to  an  index 
needle  turning  on  an  axis  outside  the  boiler,  and  separated  from  the  magnet 
by  a  steam-tight  plate. 


Improvement  in  the  steam  engine,  R.  F.  Loper,  Philadelphia,  Pennsyl- 
vania ;  consisting  in  rotating  two  crank  shafts  with  equal  velocities  and  in 
opposite  directions,  by  means  of  a  connecting  rod,  extending  from  the  cross- 
head  of  a  steam  engine  to  the  two  crank  shafts,  the  centre  of  vibration  of 
the  cross-head  being  centrally  between  tliem.  The  claim  is  for  connecting 
the  cross-head  of  a  reciprocating  engine  with  two  crank  shafts  on  opposite 
sides  of,  and  at  equal  distances  from,  the  centre  of  vibration,  by  means  of  a 
connecting  rod  or  lever  turning  on  the  cross. head,  and  reciprocating  with  it, 
and  taking  hold  of  the  cranks  on  the  two  crank  shafts,  by  which  they  are 
caused  to  turn  in  opposite  directions,  and  with  equal  velocities,  as  herein 
described. 

Improvements  in  (he  steam  engine,  William  A.  Lighthall,  Albany,  New 
York;  consisting  of  the  arrangement  and  disposition  of  the  steam  chests,  side 
pipes,  condenser,  exhaust  pipe,  bed  plate,  and  air  pump,  in  combination  with 
the  cylinder  lying  horizontal  upon  the  solid  keelson  or  frame,  said  cylinder 
being  in  the  hold  of  the  vessel,  below  the  deck  beams.  Second,  the  mode 
of  working  the  valves  whole  and  half  stroke,  by  the  combination  of  the  ec- 
centric wheel,  eccentric  hook  and  branch  hook,  the  heart  cam  and  cam  hook, 
together  with  the  hollow  rock  shaft,  substantially  as  described,  in  combina- 
tion with  the  cylinder  in  the  aforesaid  horizontal  position. 

Improvement  in  tie  water  wheel,  William  Lamb,  \Vhitestown,  New  York, 
consists  in  the  construction  of  water  wheels  designed  to  run  under  water, 
with  one,  two,  or  more  floats  so  placed  in  relatiou  to  the  shaft  and  body  of 
the  wheel  as  to  form  a  short  transverse  section  of  a  screw  of  one,  t«o,  or 
more  threads  respectively — to  be  made  of  any  suitable  material,  and  of  a 
shape  that  may  be  moulded  and  cast  whole,  or  to  be  made  of  wood,  or  part 
of  each — in  combination  with  a  coiled  or  scroll  trunk,  so  made  as  to  bring 
the  water  in  contact  with  one  side  of  the  wheel,  and  conduct  it  around  the 
wheel  in  the  direction  the  wheel  runs  (except  what  is  discharged  in  its  pas- 
sage) the  trunk  being  diminished  in  size  gradually  by  drawing  in  the  side  or 
sides,  or  by  gradually  raising  the  bottom,  or  both,  so  that  the  size  of  the 
trunk  at  any  given  point,  shall  be  adapted  to  the  quantity  of  water  remain- 
ing undischarged  at  tnat  point,  in  its  passage  around  the  wheel  under  the 
floats  ;  said  trunk  to  be  made  of  metal  or  wood,  or  part  of  each,  and  of  a 
size  and  form  best  adapted  to  the  circumstances. 
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REGISTER    OF   NEW    PATENTS. 


SMELTING  COPPER  ORE. 

Thomas  Beil,  of  Don  Alkali  Works,  Suutli  Shields,  for  "  Improvements 
in  smelting  copper  ore."     Granted  July  23,  1846.     Enrolled  Jan.  23,  1847. 

These  improvements  relate  to  obtaining  sulphuric  acid  from  co]>per  ores 
during  the  roasting,  by  placin»  the  ore  iu  powder  on  the  shelves  of  a  com- 
mon roasting  furnace,  to  which  a  roasting  kiln  is  attached  by  a  flue,  which 
enters  two  feet  from  the  bottom,  from  150  to  200  feet  in  length  ;  in  this  kiln 
copper  ore,  in  lumps,  is  put ;  near  the  end  of  the  flue  there  is  a  jet  of 
steam,  which  increases  the  draught;  coke,  anthracite  coal,  or  charcoal, 
may  be  used  instead  of  bituminous  coal.  The  top  of  the  kiln  is  arched 
over,  and  a  flue  passes  through  the  top  into  a  vitriol  chamber.  Near  the 
end  of  this  flue  also  there  is  a  steam  jet.  During  the  roasting  of  the  ore, 
snlphurous  acid  is  formed,  which,  in  passing  through  the  flues,  is  mixed 
■with  the  aqueous  vapour,  and  partly  beco">es  condensed  into  sulphuric 
acid  ;  in  tliis  state  it  passes  into  the  vitriol  chamber,  and  collects  on  the 
floor;  at  the  fame  time,  the  uncondensed  sulphurous  acid  gas  and  steam, 
on  passing  into  the  vitriol  chamber,  meet  with  nitrous  acid  gas,  produced 
by  acting  on  saltpetre,  or  niirate  of  soda,  by  strong  sulphuric  acid.  But 
that  portion  of  the  sulphurous  aciil  which  escapes  condensation  is  afler- 
•wards  condensed  in  columns  of  coke,  previously  exhausted,  as  described 
in  a  former  patent  (Nov.  3,  !H45),  "  for  improvements  in  the  manufacture 
of  sulphuric  acid,"  or  by  means  of  a  high  chimney. 


AREA  GRATINGS.  ^ 

r  Richard  Marvin,  of  Pcrlsea,  Southampton,  gentleman,  and  William 
Henry  Mooue,  of  SoDthsta,  genlleraan,  for  '^Improvements  in  gratings 
of  metal  or  wood,  for  the  fronts  of  houses  and  general  purposes,  for  the  ad- 
mission of  light  and  i«n(iJa«ion."— Granted  May  28  ;  Enrolled  Nov.  28, 

1840. 

FiS.  I.  Fig.  2. 


This  invention  relates  to  constructing  gratings  of  wrought  or  cast  metal, 
or  wood,  as  shown  in  the  annexed  engraving ;  fig.  1  is  a  plan  of  part  of  a 
grating,  and  fig.  2  a  section.  The  bars  are  fixed  in  the  frame  in  such  a 
manner  thai  the  top  of  one  bar  shall  cover  the  bottom  of  the  next  bar. 
The  length  of  the  frame  is  regulated  by  the  number  of  bars  ;  it  is  2  inches 
deep,  and  I  inch  thick.  The  length  of  the  bjr  depends  upon  the  size  of 
the  required  grating  ;  the  depth  of  each  bar  is  3  inches  on  the  top  side, 
and  3J  inches  on  the  under  side;  the  thickness  is  J  inch  on  the  lop  edge, 
gradually  reduced  to  |  inch  in  the  middle,  immediately  beneath  which  it  is 
reduced  to  ^l-  inch,  and  then  gradually  reduced  to  J  inch  at  the  bottom. 
The  distance  from  one  bar  to  another  is  1^  inch  at  the  top,  which  is  in- 
creased to  IJ  iuch  at  the  bottom. 


HOUSE  PAINTING. 

Hai;old  Creask,  of  l>rixton-hill,  Surrey,  paper  stainer,  for  "  7;nproc«- 
ments  in  the  preparation  of  paiiils  and  cohursfor  decorative  and  other  simi- 
lar purposes"— Gmnieii  July  23,  1846;  Enrolled  January  23,  1847. 

The  invention  relates  to  the  preparation  of  colours,  whereby  they 
are  rendered  suitable  for  painting  "  flatting  or  dead  white  ;"  the  colours  so 
prepared  will  be  free  from  any  ollensive  smell,  dry  quickly,  and  be  ready 
to  receive  a  second  coat  within  an  hour  after  the  application  of  the  first. 
The  improvements  consist  in  combining  shellar,  gelatine,  and  animal  or 
vegetable  oil,  with  an  alkaline  base,  and  incorporating  this  mixture  with 
ordinary  paint,  in  the  following  manner:— Boil  2.i  lb.  of  well-bleached 
shellac  and  !  lb.  of  borax,  or  olher  suitable  alkaline  base,  in  five  quarts  of 
water  until  dissolved  ;  the  bulling  to  be  continued  until  the  solution  is  re- 
duced in  bulk  to  about  one  gallon.  To  one  quart  of  this  solution,  from 
half  a  pint  to  a  pint  of  pure  gelatine,  according  to  its  strength,  and  four 
drachms  of  alcohol  are  added,  and  gradually  incorporated  therewith  by 
the  application  of  heat.  The  mixture  is  then  added  to  the  remaining  por- 
tion of  the  solution,  together  with  the  requisite  quantity  of  white  lead  to 
give  it  a  body,  and  a  small  quantity  of  well-bleached  oil ;  the  latter  ingre- 
dients being  added  in  the  proportion  of  9  lb.  of  white  lead  and  two  ounces 


of  oil  to  each  quart  of  the  solution.  This  mixture  is  ground  in  an  ordi- 
nary paint  mill,  and  afterwards  thinned  «  ilh  a  solution  of  shellac  :  it  is 
then  ready  for  use.  The  preparation  is  applicable  to  all  colours  used  by 
painters,  excepting  a  few  containiug  iron. 


GAS  APPAR.VTUS. 

Augustus  William  Hillary,  Esq.,  of  Chelsea,  gent.,  for  "  Improve- 
ments in  the  manufacture  of  gas." — Granted  July  23,  184(5 ;  Enrolled  Jan. 
23,  1817. 

The  objects  of  the  improvements  are,  first,  for  separating  the  condensible 
matters  from  the  gas  at  one  operation  ;  secondly,  for  converting  bituminous 
matters  into  gas  ;  thirdly,  for  decomposing  the  condensible  matters,  by 
passing  steam  over  them  in  the  heated  tubes  ;  fourthly,  the  obtaining  from 
the  pitch,  tar,  £>:c.,  matters  capable  of  enriching  the  gas.  Thse  objects  the 
patentee  proposes  to  obtain  by  the  arrangement  of  apparatus,  consisting, 
iirst,  of  a  retort,  which  is  of  an  oval  form  in  front,  with  one  end  rounded, 
and  within  which  are  placed,  lengthwise,  three  parallel  tubes,  reaching 
nearly  the  whole  length  ;  the  ends  of  the  tubes  towards  the  back  are  open. 
The  tubes  conlain,  to  about  three  quarters  of  their  length,  twisted  plates 
of  metal  or  other  suitable  material.  Prom  the  centre  one  of  these  tubes, 
which  is  larger  than  the  other  two,  a  tube  rises  to  a  considerable  height, 
and  then  turns  downward  again  in  the  ordinary  manner  of  refrigerators, 
the  end  dipping  into  a  condenser.  This  condenser  is  a  rectangular  re- 
ceiver divided  into  eight  compartments.  The  tube  above  meniioned  dips 
into  the  first  of  these  compartments,  from  this  again  another  tube  passes  to 
an  equal  height  with  the  first,  and  dips  into  the  second  compartment,  and 
so  on  throughout  the  several  compartments  to  the  last  in  the  series  ;  from 
which  a  tube  passes  into  the  hydraulic  main.  From  the  ends  of  the  two 
latter  tubes  above  described,  two  smaller  tubes  rise  and  enter  the  front  of 
the  condenser ;  these  tubes  have  such  a  form  that  by  a  bend  in  the  hori- 
zontal portion,  it  acts  as  a  syphon,  and  prevents  the  gas  rising  from  the 
retort  by  these  channels  into  the  condenser.  Prom  the  back  of  the  con- 
denser there  is  a  syphon,  which  can  be  opened  or  shut  at  pleasure  ;  this 
syphon,  if  required,  will  conduct  the  tar  and  amnioniacal  liquor  to  the 
furnace. 

AVhen  the  charge  of  coal  in  the  retort  is  being  deromposed,  the  gas  and 
vapours  formed  pass  (by  the  middle  tube  above  described)  up  and  down 
the  series  of  pipes  in  the  refrigerator,  depositing  the  tar  and  other  conden- 
sible niattor  in  the  condenser,  from  which  the  fluid  matters,  viz.,  water 
containing  ammonia  and  sulphurous  acid,  and  tar,  flow  by  the  two  syphons 
first  above  mentioned,  into  the  two  tubes  within  the  retort ;  here,  coming 
in  contact  with  the  heated  metal  plates,  these  waters,  the  patentee  states, 
are  decomposed  ;  the  metal  becoming  oxide  of  iron  by  the  decomposition 
of  the  watery  vapour,  at  the  same  time  that  the  free  hydrogen  unites  witli 
the  carbon  of  the  pilch  and  tar,  it  forms  a  superior  gas.  Coal  contains 
besides  sulphur,  ammonia ;  the  steam  in  passing  over  the  oxide  of  iron 
formed  in  the  tubes,  enables  it  to  absorb  a  larger  quantity  of  sulphur. 
In  this  manner  the  metal  is  converted  into  sulphur  of  ammouia  and  iron, 
and  the  gas  sufliciently  purified  for  ordinary  purposes  ;  but  if  it  be  used  in 
private  houses,  it  is  to  be  further  purified  by  passing  it  through  sulphuric 
acid,  diluted  with  three  proportions  of  water,aad  then  through  lime  before 
entering  the  gasometer. 


PROPELLERS  FOR  STEAM  VESSELS. 

Peter  Claussen,  of  Leicester-square,  Middlesex,  gentleman,  for  "  Im- 
provements in  methods  of  an  apparatus  for  propettiug  and  exhausting  and 
compressing  air  and  aeriform  bodies." — Granted  July  23,  1846;  Enrolled 
Jan.  23,  1847.     (Reported  in  the  Patent  Journal.) 


This  invention  relates  to  propelling  vessels  from  the  stem.  With  this 
view,  the  patentee  employs  horizontal  propeller  shafts,  attached  to  the  pis- 
tons of  two  steam  cylinders  ;  the  ends  of  these  shafts,  whiih  pass  through 
stufliug-boxes  into  a  watertight  casing,  are  affixed  to  frames  or  chases, 
subdivided  into  twelve  or  more  compartments,  for  the  reception  of  an  equal 
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number  of  swing  floats,  which  oppn  one  way,  to  admit  of  little  resistance 
to  tlie  return  stroke.  These  propellers,  whicli  move  in  a  line  vertical  with 
the  rudder  of  the  vessel  or  boat,  are  thrust  or  driven,  by  the  action  of  the 
steam  pistuu,  forward  in  the  direction  with  the  line  of  motion  of  the  vessel 
or  boat ;  the  mode  of  reversing  being  the  alteration  in  the  direction  of  the 
float  hoards  to  the  required  direction.  The  patentee  claims  under  the  first 
head  of  his  speciGcation  the  mode  of,  or  apparatus  for,  propelling  boats  or 
vessels  from  the  stern  by  suitable  means  hereinafter  described. 

The  second  part  of  the  specification  relates  to  the  mode  of  an  apparatus 
for  i}ropellinf:  vessels  or  boats  by  the  means  of  circulatory  revolving  pad- 
dles. In  constructing  flo,it  wheels  according  to  this  invention,  instead  of 
applying  float  boaids  to  hollow  frame  ■wheels,  the  patentee  attaches  them 
to  cyliadric  drums  having  suitable  recesses  formed  in  their  peripheries  for 
their  reception.  Fig.  1  represents  an  end  view  of  the  improved  wheel,  and 
gg.  2  a  sectional  side  elevation  taken  throuph  the  dotted  lines,  A  B.  no, 
■  s  the  cylindrical  drum  which  may  be  of  metal  or  any  other  light  sub- 
stance, such  as  cork,  wood,  or  otherwise,  i /»,  are  float  motion  rods,  at- 
tached at  right  angles  by  the  hinge  or  joint  rf,  to  the  float  boards  c  c.  e  e, 
are  small  friction  rollers,  which  turn  on  centres  at  the  ends  of  the  motion 
rods  h  b,  for  the  purpose  of  directing  the  position  of  the  float  boards  ;  ff  g, 
are  slottled  bridles  or  guides,  in  which  the  friction  rollers  ee  travel  ;  these, 
rollers,  when  moving  concentric  with  the  drum  an,  remain  stationary,  but 
when  they  diverge  into  the  eccentric  channel  li  It,  they  cause  the  free  use 
of  the  float  boards  to  move  outwards,  till,  on  arriving  at  a  point  coincident 
with  a  vertical  line  drawn  through  the  centre  of  the  drum,  they  present  the 
whole  of  their  surfaces  to  the  water,  as  seen  at  /;  i  i,  is  a  crank  shaft 
passing  through  stufliog  boxes,  k  k ;  jj,  is  a  water-tight  casing,  enclosing 
the  paddle-wheels.  The  inventor  states  that  wheels  so  constructed  are  to 
be  placed  in  the  hold  of  a  vessel  or  boat,  on  each  side  of  the  keel,  trans- 
versely, and  driven  by  steam  or  other  motive  power  engines;  and  he  claims 
under  this  second  head  of  his  invention,  the  mode  of,  or  apparatus  for, 
propelling  vessel^  or  boats,  by  circuiatory  revolving  paddles,  as  herein- 
before explained. 

The  third  part  of  the  specification  relates  to  the  construction  of  vessels 
or  boats  formed  with  bottoms  of  double  curves  and  double  bilges,  the 
object  of  which  is  to  enable  those  on  b')ard  to  ballast  the  vessel  or  boat 
when  necessary  ;  for  this  purpose  the  patentee  employs  an  air-pump  in 
connection  with  a  bulk  bead,  or  longitudinal  channel  in  the  hold  of  the 
vessel  or  boat ;  each  boat  or  vessel  having  double  curved  bottoms,  with 
double  bilges,  are  formed  like  two  boats  or  vessels  placed  side  by  side ; 
these  double  curved  bottoms  are  boarded  over,  forming  the  floor  of  the 
vessel  or  boat,  and  between  which  an  air-pump  and  suitable  apparatus  is 
employed  to  drive  the  bilge  water  out,  or  let  other  in  ;  the  action  of  valves 
opening  outwards  as  well  as  inwards  causing  the  water  (by  a  pressure  of 
air  from  the  air-pump,  on  the  surface  of  the  same,  between  the  bulk-head 
or  longitudinal  chamber)  tj  be  driven  out  through  the  bilge  at  the  bottom 
of  the  vessel.  The  inventor  claims  under  this  third  head  of  his  invention, 
the  method  of,  or  apparatus  for,  constructing  vessels  with  double  curves 
and  bilges,  for  purposes  of  ballasting,  or  driving  the  bilge  water  from  the 
vessel  or  boat,  through  suitable  valves  in  the  bottom  of  the  vessel  or  boat. 

The  fourth  part  of  the  specification  relates  to  the  mode  of,  or  apparatus 
for,  propelling  boats,  vessels,  barges,  carriages,  and  vehicles,  by  the  means 
of  pulley  wheels  attached  to  the  vessel,  or  carriage,  to  be  propelled,  and 
driven  by  steam  or  other  motive  power,  by  fixing  a  rope  or  chain  at  each 
end  of  the  road,  or  canal,  and  passing  it  over  the  pulley  wheels  in  a  suit- 
able manner  to  be  acted  upon. 

The  patentee  claims  lastly,  the  mode  of,  or  apparatus  for,  propelling  ves- 
sels, boats,  barges,  carriages,  carls,  agricultural  implements,  and  vehicles, 
by  the  application  of  wheels,  pullies,  ropes,  or  chains,  for  the  purposes 
herinbefore  described. 


TESSELLATED  WORK. 

Henrv  Austin,  and  Thomas  Webster  Kammell,  of  10,  Walbrook, 
London,  civil  engineers,  for  "  Improvemeitts  in  wood  mosaic^  and  tessellated 
work." — Granted  June  20;  Enrolled,  December  20,  184C. 

The  improvements  relate,  first,  in  the  application  to  wood  mosaic  and  tes- 
sellated work  of  an  elastic  and  easily-compressil/le  material,  surrounding 
each  separate  square  or  tessera.  Second,  to  the  mode  of  putting  together  and 
forming  such  work  when  the  tessera  is  square,  with  such  elastic  and  easily- 
compressible  material  surrounding  each  square  or  tessera,  as  shown  in  figs. 
1,2,  3,  4,  5,  and  6. 

Fig.  1,  shows  a  block  of  wood  mosaic,  and  tessellated  work,  in  its  final 
state  of  preparation,  with  a  full  design  or  pattern  running  through  it,  and 
merely  requiring  to  be  cut  into  sheets  of  the  required  thicknesses,  for 
use  in  the  manner  al'ter  described.  Figs.  2  to  5  represent  five  difi'erent  blocks 
of  the  various  coloured  woods,  forming  part  of  the  design  or  pattern  in  fig.  1. 
Fig.  7  represents  a  block  of  the  wood  mosaic,  and  tessellated  work,  showing 
the  introduction  into  the  design  or  pattern  of  diagonal  work. 

Planks  of  convenient  thickness,  of  well-seasoned  woods,  of  the  colours 
and  descriptions  desired,  and  as  to  colour,  either  naturally  coloured  or  to 
be  produced  artificially,  are  to  be  taken  at  the  stage  of  the  manufacture 
hereinafter  pointed  out,  and  cut  into  separate  pieces  of  a  convenient 
length  and  width  (say  9  in.  by  4^.  in.)  They  are  planed  to  an  exact  tbick- 
nees,  corresponding  with  the  size  of  the  square  or  tessera  of  the  intended 


mosaic,  these  pieces  being  regulated  according  to  the  design  intended.  Then 
sheets  of  cork  are  taken  and  carefully  cut  or  prepared  to  a  thickness  in  pro- 
portion to  the  size  of  the  square  or  tessera,  (about  tt'tt"')  >  '^''-  ™'''' ''  ^''^^ 
trimmed  or  fitted  to  the  length  and  width  of  the  before-mentioned  pieces  of 
wood ;  and  pieces  of  wood  and  sheets  of  cork  are  then  glued  or  ce- 
mented alternately  together,  forming  them  into  different  blocks,  such  blocks 
being  regulated  in  number  by  the  number  of  the  compartments  into  which 
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the  intended  design  or  pattern  may  be  divided ;  for  instance,  in  the  desig 
or  pattern  shown  at  fig.  l,the  full  design  or  pattern,  it  will  be  seen,  i 
divided  into,  or  consists  of,  five  compartments,  and  there  are,  consequently] 
five  of  these  blocks,  similar  to  figs.  2  to  6,  each  block  being  confined  to  its 
distinct  compartment  of  the  full  design  or  pattern,  as  shown  at  e,f,  g,  h,  i, 
in  fig.  1 ;  and  in  forming  and  making  up  these  blocks,  the  diflVrent  coloured 
and  description  of  pieces  are  to  be  arranged  in  the  order  required  to  form 
the  pattern.  These  blocks  are  next  cut  up,  arranged,  and  prepared,  after 
the  following  manner,  viz. ; — when  it  is  desired  that  the  mosaic  should  be 
prepared  with  the  grain  or  fibre  of  the  wood  vertical,  or  nearly  so,  first  cut 
the  blocks  so  arranged,  in  half,  in  the  direction  of  the  dotted  line,  </  fig.  2, 
and  then  cut  each  of  the  halves  into  separate  planks,  or  pieces  of  the  re- 
quired thicknesses,  in  the  direction  of  the  dotted  lines,  b,  b,  b,  as  shown  in 
fig.  2 ;  and  when  it  is  desired  that  the  mosaic  should  be  prepared  with  the 
grain  or  fibre  of  the  wood  horizontal,  then  cut  the  blocks  so  arranged  across, 
in  the  direction  of  the  dotted  lines,  c,  c,  c,  as  shown  in  fig.  6.  Afterwards 
plane  these  separate  planks  or  pieces  to  the  exact  size  of  the  square  or  tes- 
sera of  the  work,  and  then  proceed  to  make  up  the  block  of  the  full  desigu 
or  pattern,  as  shown  at  fig.  1,  in  the  following  manner : — take  the  plank 
from  each  of  the  separate  blocks,  2  to  6,  and  then  glue  them  together,  in 
the  order  of  the  pattern  and  of  the  numbers  of  the  blocks,  with  other  sheets 
of  cork  cut  and  prepared,  and  of  the  thickness  as  before  described,  alternately 
together ;  then  continue  on  as  before,  repeating  the  making  up  of  the  full  de- 
sign to  the  desired  length  of  the  block,  as  shown  at  fig.  1,  as  to  which,  about 
thirty  inches  will  be  found  a  convenient  length.  The  block  thus  obtained 
is  then  to  be  sawn  in  the  direction  shown  by  the  dotted  line,  rf,  d,  d,  into 
sheets  of  the  thickness  desired  (say  -nr^hs  of  an  inch),  and  each  sheet  mill 
present  precisely  the  same  design  or  pattern,  and  each  square  or  tessera  be 
surrouncled  by  the  cork  so  introduced  in  the  work  as  before  mentioned,  and 
be  in  a  state  for  use  according  to  the  purpose  for  which  it  is  intended,  ex- 
cepting that,  in  cases  where  wood  to  be  artificially  coloured  is  used,  these 
sheets,  or  such  parts  of  them  as  are  intended  to  be  artificially  coloured,  will 
first  require  to  undergo  that  process,  which  is  well  known,  it  being  at  this 
stage  of  the  manufacture  that  it  is  preferred  to  colour  the  wood  when  it 
is  artificially  coloured. 

This  mosaic  and  tessellated  work  is  applicable  to  flooring,  panelling,  and 
veneering,  for  building  purposes  ;  also  to  all  purposes  of  cabinet  work,  fur- 
niture, and  useful  and  fancy  articles  for  which  veneers  are  now  commonly 
used,  and  in  the  finer  sorts,  where  the  square  or  tessera  does  not  exceed 
three-fourths  of  an  inch,  may  be  used  as  a  loose  covering.     When  used  for 
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the  purpose  of  making  floorings  and  wainscotings,  or  panellings  against 
walls,  it  is  preferred,  before  fixing  it,  to  fasten  each  sheet  of  the  mosaic,  so 
prepared,  upon  a  separate  suitable  ground-work  or  foundation  ;  for  this  pur- 
pose a  double  set  of  thin  boards,  glued  or  cemented  together  transversely 
to  each  other  as  to  grain,  does  extremely  well. 

When  used  as  a  loose  covering,  it  is  fastened  on  to  a  thin  surface  of  papier 
aiache,  or  felt,  or  a  preparation  of  India  rubber  and  cork,  known  by  the  name 
of  karaptulicon,  or  other  suitable  material.  The  material  we  have  named 
throughout  the  description  already  given  of  this  invention,  as  the  surround, 
ing  material  for  the  square  or  tessera,  has  been  confined  to  cork,  and  which 
is  the  material  preferred  by  the  patentees ;  but  any  other  material  which 
may  be  of  an  elastic  or  easily-compressible  character,  such  as  caoutcliouc  in 
its  various  stales  of  preparation,  or  soft  leather,  papier-machu,  felt,  gutta 


pcrcha,  and  other  materials  partaking  of  the  like  properties,  will  answer 
the  purpose  ;  some  of  the  materials  here  referred  to  for  surrounding  each  of 
the  squares  or  tessera,  may  also  be  applied  in  a  fluid,  or  soft,  or  plastic  state, 
and  poured  or  pressed  in  between  the  squares  or  tessera,  instead  of  being 
applied  in  the  way  described. 

In  diagonal  work,  where  the  tessera  of  the  mosaic  is  otherwise  than  square, 
it  is  to  be  made  up  in  the  usual  way  of  preparing  and  forming  inlaid  work 
when  made  up  into  blocks,  except  that  the  elastic  and  easily-compressible  ma- 
terial before  described  all  round  each  tessera,  is  introduced;  and  where  com- 
bined with  work  in  square  tessera,  as  shown  at  fig.  7,  ilie  principle  of  mak- 
ing up  the  pattern  is  applied,  when  formed  of  square  tessera  as  already  de- 
scribed, as  far  as  it  may  be  practicable. 


Fig.  1. 
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ATMOSPHERIC   RMLWAY   TUBES. 

William  Waucvp,  of  Ashton-terrace,  Coronation-road,  Bristol,  civil 
engineer,  for  "  cerlain  Improvements  in  the  mamifacture  and  arrangement 
of  parts  and  apjjaratus  for  the  construction  and  matcing  of  atmospheric 
railways."— Gtanieil  Aug.  11,  1S4G  ;  Enrolled  Feb.  11,  1847.  (Reported  in 
the  Patent  Journal.) 

This  invention  relates  to  an  improved  method  of  manufacturing  the  trac- 
tion tubes  for  atmospheric  railways,  in  which  the  driving  pistons  work  these 
tubes,  which  are  of  cast  iron  or  other  suitable  metals,  made  in  the  ordinary 
manner,  but  differ  only  in  the  construction  of  the  longitudinal  valve,  which 
is  formed  of  different  segments  (answering  a  douhle  purpose,  by  forming 
the  top  portion  of  the  traction  tube  as  well  as  the  longitudinal  valve),  each 
segment  being  formed  bv  layers  of  flexible  material,  such  as  india-rubber, 
leather,  or  other  elastic' substance,  placed  between  metal  plates  of  given 
lengths,  admitting  bv  its  flexibility  a  free  passage  to  the  piston  rod.  Tig.  1 
represents  a  transverse  vertical  section,  and  fig.  2  a  plan  view  of  the  top, 
showing  the  longitudinal  valve  ;  a  a  is  a  cast  iron  lube,  or  traction  pipe;  h  is 
a  metal  segment  of  the  longitudinal  valve ;  c  c  is  the  outer  segment  or  flexible 
portion  of  the  same  ;  dd  are  four  lifts,  two  of  which  are  attached  by  their 
ends  to  one  side  of  the  segment,  /,  and  the  two  alternate  ones  to  the  other, 
m,  by  which  it  will  be  seen  that,  as  they  press  upon  the  flcsihle  substances, 
c  c,  they  keep  the  joint,  indicated  by  the  dotted  lines,  hermetically  sealed  ; 
e  is  a  lifting  valve  wheel,  wliich  travels  wiili  the  piston  on  the  frames,  //; 
1/  is  a  piston  motion  rod,  which  is  attached  to  the  carriage,  when  motion  is 
given  to  the  piston  by  an  externa'  atmospheric  pressure ;  the  wheel  i  raises, 
as  the  piston  advances,  the  alternate  segments  of  the  valve,  shown  by  the 
dotted  line  i,  forming  an  open  channel  for  the  transmission  of  the  arm  //; 
to  a  circular  bar  or  hi"ge,  on  which  the  valves  turn;  r  r  is  a  belt  or  loop, 


passinK  through  the  'semicircular  bearing  j,  and  over  the  rod  or  hinge,  /<  A. 
The  inventor  states  that  he  does  not  confine  himself  to  the  whole  of  the 
details  herein  given,  so  long  as  the  impoitaut  peculiarity  of  his  iiiventmn  be 
retained ;  but  he  claims  the  use  of  an  atmospheric  tube,  divided  longitudin- 
ally  into  two  parts,  whether  connected  by  hinges  or  not,  and  forming  a  com- 
idete  tube,  ready  for  exhaustion  when  closed,  the  longitudinal  connection  and 
oint  between  the  top  and  bottom  parts  of  the  tube  being  eff-ected  without 
'bavins  recourse  to  the  elasticity  of  the  material  of  which  the  tube  is  com- 
posed" or  the  intervention  of  an  elastic  or  flexible  material,  to  form  a  hinge, 
as  at  present  used  in  the  construction  of  Clegg  and  Samuda's,  closing  entirely 
bv  the  weight  of  the  upper  parts,  without  the  assistance  of  springs  or  other 
m'echanical  contrivance,  lie  claims  also  the  longitudinal  ribs  forming  the 
abutment  for  the  top  valve,  or  the  other  half  of  the  tube. 


ilETAL  ROLLERS. 

Thomas  Pwne.  of  llandsworth,  near  Birmingham,  gentleman,  for  "Im- 
provements in  tlie  ■manufacture  of  rolls,  for  rolling  irm  and  other  metals.  — 
Granted  August  4,  1816  ;  Enrolled  February  4,  1847. 

This  improvement  relates  to  the  mode  of  rolling  iron  and  other  metals. 
Heretofore  the  rolls  have  been  cast  with  necks  or  axles  at  their  ends,  whieli 
are  liable  to  he  broken  when  in  use  ;  and  it  has  also  been  attempted  to  cast 
rolls  on  to  bars  of  iron,  to  strengthen  the  axles  or  necks  ;  but  in  such  cases 
the  inventor  states  that  bars  of  iron  so  used  are  much  injured,  and  being 
weakened,  are  unfit  for  such  purposes.  The  patentee  proposes  to  cast  the 
rollers  of  any  given  size  required,  hollow,  so  as  to  admit  of  the  shaft  or  axis 
being  passed  through,  an.l  fixed  therein  by  keys  or  otherwise  ;  care  being 
taken  in  casting  that  the  hollow  space  within  a  roller  is  cast  or  formed  truly, 
so  that  the  shaft  when  introduced  shall  fit  accurately,  allowing  spaces  for 
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driving  in  wedges  or  keys  at  the  end  of  the  roll,  which  keys  should  be  se- 
curely retained  from  moving  by  shrinking  wrought  iron  collars  on  the  sliaft 
or  axles ;  the  working  journals  are  turned  in  the  wrought-iron  shafts,  after 
keying  on  the  rolls,  ami  the  surfaces  of  the  rolls  turned  ;  by  which  means  of 
luanufacluring  rolls  for  rolling  iron  and  other  metals,  the  inventor  is  enabled 
to  obtain  them  with  stronger  necks  or  axles.  The  wrought-iron  shafts  or 
axles  are  pass?d  through  hollow  rolls,  whicli  the  inventor  prefers  to  he  cylin- 
drical openings  in  the  cast  iron  rollers,  but  he  does  not  confine  himself 
thereunto,  as  other  shapes  may  be  used.  Tlie  elaim  is  for  the  manufacture 
of  hollow  cast  rolls  fur  rolling  iron  and  other  metals,  and  fixing  thereunto, 
wrought  iron  shafts  or  axles,  as  described. 


GAS  METERS. 

Alex.\nder  Angus  Croll,  of  Suffolk-street,  Clerkenwell,  for  "  Im- 
2]rovemenl.sm gas-meters." — Granted  May  13  ;  Enrolled  November  13, 1846.* 

The  improvements  relate  to  the  use  of  a  tumbler  apparatus  for  actuating 
the  valves  of  dry-gas  meters  with  one  partition,  which  approaches  to  and  re- 
cedes from  the  plane  of  attachment  to  the  side  of  the  meter,  but  does  not 
pass  through  the  same  ;  so  that  the  flexible  material  whereof  the  diaphragm 
is  partly  formed,  is  bent  only  in  one  direction.  The  improvements  consist 
in  the  application  of  an  apparatus  for  working  the  valve,  which  depends  for 
its  action  upon  the  use  of  a  tumbler,  so  formed,  that  on  being  moved  to  a 
point  just  beyond  the  horizontal  or  central  position,  the  tumbler  will  fall 
over  and  instantly  change  the  position  of  the  valve. 

Fig.  1,  Plate  VI.  is  a  vertical  section  of  the  improved  meter ;  fig.  2,  a  ver- 
tical section,  taken  at  right  angles  to  fig.  1  ;  fig.  3,  is  a  horizontal  section, 
taken  on  the  line  a,  b,  of  figs.  1  and  2;  and  fig.  4,  is  a  plan,  top  plate  re- 
moved; (7,  the  central  part  of  the  diaphragm,  formed  of  metal,  and  i,  the 
flexible  material,  fastened  to  the  edge  of  the  part  a,  and  to  the  side  of  the 
meter  at  c,  c;  the  part  a,  is  so  large  that  it  cannot  pass  beyond  the  point  c, 
where  the  outer  edge  of  the  flexible  material  is  secured,  but  simply  advances 
to  and  recedes  therefrom ;  hence  the  bending  of  the  flexible  material  will 
only  be  upon  one  surface.  The  diaphragm  is  supported  in  a  vertical  posi- 
tion by  the  frame  d,  d,  which  is  jointed  to  it,  and  to  the  upright  rod  e,  sup- 
ported by  the  army,  which  is  fixed  on  the  vertical  spindle (/;  the  diaphragm 
is  guided  in  its  movements  by  the  rods  Ji,  h,  the  lower  ends  of  which  are 
connected  by  short  links  to  the  part  «,  and  their  upper  ends  are  suspended 
by  a  horizontal  rod  i,  (inserted  through  them),  from  two  arms  j,j,  fixed  to 
the  upper  side  of  the  cylindrical  portion  of  the  meter.  Upon  the  top  of  the 
spindle  g,  is  fixed  an  arm  /r,  carrying  a  roller,  which,  being  moved  to  and  fro 
within  the  inverted  arch  /,  on  the  tumbler  tube  w,  will  cause  either  end  of 
that  tube,  alternately,  to  be  raised  from  a  depressed  position  to  a  point  be- 
yond the  horizontal,  when  the  weight,  preponderating  at  the  other  end,  will 
occasion  the  instanstaneous  descent  of  that  end,  and  this  movement  is  com- 
municated to  the  valve  by  the  means  hereinafter  described; — the  tumbler- 
tube  falls  on  a  spring  n,  at  either  side,  and  thus  any  shock  is  prevented.  The 
tumbler-tube  contains  quicksilver,  but  shot  may  be  substituted,  and  the 
tumbler  apparatus  may  be  otherwise  varied,  and  yet  retain  the  same  charac- 
ter of  action. 

o,  is  an  arm,  fixtd  to  the  tumbler,  and  provided 'with  a  fork  p,  which  acts 
on  a  plate  or  arm  q,  on  the  axis  of  the  valve  r,  and  by  this  means  the  posi- 
tion of  the  valve  is  changed  at  each  movement  of  the  tumbler,  which,  as  will 
be  readily  understood,  derives  its  motion  from  the  reciprocating  action  of  the 
diaphragm,  communicated  to  it  through  the  agency  of  the  parts  d,  e,f,  g,  k, 
and  /.  The  valve  r,  is  contained  in  a  valve-chest  s,  (to  prevent  the  gas'from 
coming  into  contact  with  the  works  in  the  upper  part  of  the  meter)  into 
which  the  gas  enters  from  the  supply  pipe  through  the  passages  i,  n;  by  the 
movement  of  the  valve,  the  gas  is  alternately  adrui  ttd  on  either  side  of  the 
diaphragm,  and,  after  acting  upon  it,  proceeds  through  the  passages  v,  w,  to 
the  pipe  leading  to  the  burners.  The  motions  of  the  diaphragm  are  regis- 
tered by  means  of  a  detent  or  driver  x,  on  the  upper  part  of  the  spindle  g, 
taking  into  a  ratchet-wheel  y,  connected  with  an  ordinary  registering  appara- 
tus or  index. 

*  The  description  of  this  patent  was  accidentally  omitted  in  last 'month's  Journal ;  the 
engravings  are  there  given. 


IMPERMEABLE  SOLUTION   FOR  STONE. 

Francois  Tpychenne,  of  Red  Cross  Square,  Cripplegate,  fealher  mer- 
chant, for  ^'■Improvements  in  treating  stone,  to  render  it  liard  and  imper- 
mealjle,  and  ill  colouring  the  same."  (A  communicatioD.) — Grauled  Aug. 
6,  1840;  Enrolled  February  6,  1847. 

The  improvements  relate  to  rendering  soft  and  porous  stone  impermeable 
to  moistuie,  and  coloring  the  same  by  imniersing  the  stone  io  a  boiling  so- 
lution consisting  of  coal  tar,  pitch,  bitumen,  lalJow,  and  other  fatty  sub- 
stances, in  the  proportion  of  85  parts  tar,  10  bitumen,  i  tallow,  and  a  small 
portion  of  linseed  oil.    The  ingredients  are  boiled  ia  a  suitable    "ssel,  and 


when  they  boil  the  stone  is  placed  on  a  frame,  and  lowered  into  it.  The 
period  allowed  for  the  stone  to  be  soaked  through  is  from  8  to  48  hours, 
according  to  the  size,  or  if  it  be  only  desired  that  tlie  solution  should  pene- 
trate the  surface,  two  hours  will  be  sufficient  for  every  inch  in  depth. 
Some  description  of  very  porou."!  stone  will  not  become  filled  by  a  long  con- 
tinued boiling  :  for  such  ftone  there  is  to  be  added  to  the  above  mixture 
carbonate  of  lime,  such  as  chalk  or  marble,  iron  rust,  granite,  and  potters' 
clay,  in  fine  powder  ;  this  latter  mixture  ia  to  be  applied  to  the  surface  of 
the  stone  with  a  hot  iron.  If  it  be  required  to  have  the  stone  of  a  light 
colour,  instead  of  tar  apply  resin  of  the  lightest  colour,  mixed  with  turpen- 
tine, oils,  and  all  kinds  of  gum,  in  the  proportion  of  l.";  parts  resin  to  80  of 
turpentine,  and  if  the  stone  is  to  be  of  a  clear  while  colour,  add  white 
lead,  zinc,  and  carbonate  of  lime— if  any  other  colour  is  desired,  add  to 
the  last  compound  the  dyes  usually  employed  by  painters. 


CLARKE  AND  VARLEYS  PNEUMATIC  PILE-DRIVER. 

The  pneumatic  pile  driver,  which  has  been  erected  on  the  premises  of 
the  invpntor.s,  is  of  the  full  working  power,  being  30  feet  high,  the  air  lube 
a  17  inches  diameter,  and  the  monkey  weighing  IG  cwt.     The  engine  and 


air-pumps  at  present  in  use  are  very  inadequate  to  the  proper  working  of 
this  powerful  machine,  and  the  air-pumps  are  only  10  inches  diameter— • 
still,  even  with  these,  a  vacuum  is  obtained,  sufficient  to  raise  the  monkey 
to  the  summit  in  one  minute  ;  and,  by  opening  a  valve  s  below  the  pistoa 
i,  for  the  admission  of  air,  it  instantly  descends  ;  yet  such  is  the  perfect 
control  under  which  it  is  held,  that  it  can,  by  the  operator  at  the  valve,  be 
arrested  in  its  descent  at  any  part  of  its  fall.  There  is  no  time  lost  in  the 
descent  of  a  calih,  as  in  the  old  plan — the  chain  connecting  the  monkey 
with  the  piston  being  constanily  attached,  and  can  be,  of  course,  length- 
ened or  shortened,  according  to  the  height  of  the  fall  required.  The  dia- 
meter of  this  tube  being  17  inches,  the  area  is  nearly  227  inches;  and  thus 
allowing  only  10  lb.  pressure  to  the  inch,  this  diameter  of  piston,  b,  would 
raise  a  monkey  of  considerably  greater  weight. — Mining  Journal. 


The  Art  of  Glass  Painting  has  sustained  a  loss  by  the  death  of  M.  S. 
Frank,  who  died  lately  at  Munich,  agcw'  77,  He  was  one  of  the  first  who 
made  experiments  for  resuscitatjog  f'Wal  ancient  methods  of  glass 
staining,  which  had  been  lost  during  tho^lapse  of  centuries.  Thus,  he  bad 
beer  called,  io  1818,  Io  Munich,  to  assist  the  establishment  of  the  Royal 
lasiilutioa  for  Glass  Paintings. 

13* 
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PEOGREaS  AT  THE  NEW  HOUSES  OF  PAKLIAMENT. 

Oar  readers  will  be  glad  to  know  what  is  the  actual  position  of  these 
works;  and  we  are  enabled  to  satisfy  them,  having  recently  had  occasion 
to  make  a  hasly  survey  for  ourselves.  The  linings  up  of  the  House  of 
Lords  and  of  the  adjacent  apartments  proceed  apace;  and  the  House  itself 
begins  to  assume  its  linished  appearance.  The  details  are  most  gorgeous. 
No  works  of  modern  times  ran  compare  with  them  ;  yet  the  impression  is 
one  of  subdued  magnificence.  The  wood-work  is  nearly  completed  and 
fixed,  and  the  heraldic  painter  is  busy.  He  is  now  chiefly  employed  in 
inserting  the  arms  of  the  Lord  ('hancellors,  which  are  in  process  ot  being 
painted  on  the  upper  parts  of  the  paiinels  along  both  sides  of  the  chamber. 
The  blank  spaces  of  the  walls,  to  be  hereafter  painted  in  fresco,  are  tem- 
porarily hung  with  crimson  drapery,  powdered  with  golden  crowns,  roses, 
ice.  The  reporters'  gallery  fronts  the  throne,  and  is  almost  as  prominent 
and  ornamental  an  object  as  her  Majesty's  seat.  The  brass  railings  of  the 
gallery  are  lilted.  This  leads  into  the  corridors  for  Lords  and  Commons. 
The  many  doorways  ingeniously  form  part  of  the  lower  panelling  of 
the  jambs  of  the  windows.  Mr.  IJarry  seems  to  haie  heated  the 
rooms  without  Dr.  Reid's  aid  Me  found  them  of  a  very  agreeable  tem- 
perature. No  stained  glass  has  yet  been  permanently  iitted.  Some  has 
been  tried ; — aud  the  effect  is  said  to  have  been  excellent.  It  is,  we  be- 
lieve, in  preparation  by  Mr.  Hardinan  of  Birmingham.  The  antechamber 
of  the  House  of  Lords,  next  the  throne  end,  is  almost  completed  : — so  is 
the  public  hall  at  the  opposite  end.  In  the  first,  the  style  of  decoration  is 
almost  as  elaborate  as  that  of  the  House  of  Lords  itself.  Above  a  fire- 
place, we  observed  a  large  paunel  of  sculptured  wood-work,  representing 
Queen  Philippa  pleading  for  the  burgesses  of  Calais.  It  did  not  impress 
us  very  favourably,  on  a  rapid  glance.  The  position  of  Edward  III.,  with 
his  crossed  legs,  looked  graceless.  In  the  public  hall,  we  were  struck 
with  the  magnificence  of  the  floor;  on  which  Minton's  Encaustic  Tiles — in 
colours  of  red,  yellow,  and  cobalt — are  in  process  of  laying  down.  In  the 
centre  is  a  red  and  white  rose  of  marble,  surrounded  by  brasswork  enam- 
elled ;  and  the  borders  of  the  tiles  are  Judiciously  marked  by  lines  of  black 
Derbyshire  marble.  The  outer  gates  of  the  House  of  Lords  are  visible 
from  this  hall.  'Ihey  are  of  brass, — and  very  beautiful  is  their  workman- 
ship. Here,  too,  the  windows  are  to  be  of  stained  glass — but  none  is  yet 
fitted.  These  are  the  only  parts  of  the  building  which  give  an  idea  of 
what  the  whole  will  be  wlien  finished. — The  House  of  Commons  is  very 
backward — not  even  roofed  in.  The  central  tower  is  beginning  to  be  seen 
above  the  surrounding  buildings;  and  the  groining  of  the  arch  of  theVic- 
toria  Tone.-  is  turned. — Athenaum. 


REVIEWS. 


T'lTRl  Scries  of  Railiray  Practice ;  a  collection  of  working  pluns  and 
practical  delnils  of  construction  in  the  jmblic  works  of  the  jnost  celebrated 
engineers.  By  S.  C.  Brees,  C.E.  Ihird  edition,  with  additional  ex- 
amples.    London:  Williams  &:  Co.,  1847.     4to,  pp.  164.     Plates. 

Of  the  former  editions  of  this  work  we  have  already  given  favourable 
reviews.  The  present  edition  has  had  its  value  considerably  increased  by 
Dumerous  improvements  and  additions.  It  is  a  thick  quarto  volume,  hand- 
somely printed  and  illustrated  by  seventy  folio  steel  plates,  which  occupy 
the  greater  part  of  its  bulk.  These  illustrations  are  not  merely  showy 
useless  specimens  of  steel  engravings,  but  have  been  got  up  with  regard  to 
direct  practical  utility  as  well  as  clearness  and  neatness  of  execution. 

It  might  have  been  of  advantage,  perhaps,  to  have  made  the  letter-press 
explanations  more  copious.  They  contain  notices  of  the  construction,  cost, 
dimensions,  &c.,  of  the  different  railway  structures  represented.  There 
are  42  drawings  of  works  on  the  Birmingham  Railway,  consisting  princi- 
pally of  bridges,  retaining  walls,  and  details  of  tunnel  works.  Among  the 
subjects  of  the  plates  for  the  Grand  Junction  Railway,  is  the  aqueduct  for 
the  Bridgewaler  Canal ;  for  the  South  Eastern  Railway,  the  timber  pier 
in  Folkestone  Harbour,  and  the  reservoirs  and  tanks  atToubridge;  for  the 
Greenwich  Railway  the  large  20  feet  turuplate  at  Greenwich  with  details. 

As  another  series  of  illustrations  of  "  Railway  Practice  "  is  promised, 
one  or  two  hints  for  slight  improvements  may,  perhaps,  be  allowed,  la 
the  present  work  many  of  the  engravings  are  insulbciently  explained,  and 
of  several  no  explanatiou  whatever  is  given.  The  specifications  for  con- 
tractors, from  which  copious  extracts  are  made,  are  not  always  trustworthy, 
as  alterations  in  the  plan  of  operations  sometimes  occur  during  the  progress 
of  the  works.  At  all  events,  it  would  always  be  more  satisfactory  to  .-tate 
what  had  been  actually  carried  into  efiect,  and  the  difficulties  encountered 
in  the  undertaking,  than  to  copy  out  the  specification.  The  latter  plan  is 
the  easiest,  but  nut  the  most  useful.     Lastly,  there  ought  to  be  a  good 


index,  referring  not  only  to  the  plates,  but  to  the  letter-press  also.  la 
reality,  however,  these  drawbacks  are  very  slight,  for  the  work  is  indeed 
admirably  illustrated,  and  quite  worthy  of  the  expense  and  labour  bf  slowed 
upon  it.  To  the  practical  engineer,  so  large  a  colleciion  precedents  of 
railway  construction  must  be  of  great  and  permanent  utility. 


Select  Writings  of  Robert  Chambers.  Vol.  I.  Essay  I.  London : 
Orr,  1847.     12mo. 

This  book  does  not  fall  within  the  scope  of  our  Journal,  but  from  what 
we  can  see,  seems  to  contain  some  well  written  familiar  and  humorous 
essays,  by  the  well-kuown  Edinburgh  writer,  Mr.  U.  Chambers.  The 
essay  on  English  ingenuity  and  enterprise,  in  a  new  point  of  view,  is  par- 
ticularly good. 


Algebra  made  Easy.  By  T.  Tate.  London :  Longmao  6c  Co.,  1847. 
12nio. 

This  is  a  small  work  by  the  Mathematical  Master  of  the  National 
Society's  Training  College,  Battersea,and  is  intended  to  lead  the  pupil,  by 
an  easy  transition,  from  the  principles  of  arithmetic  to  those  of  algebra, 
and  is  the  best  adapted  fur  the  purpose  intended  of  any  that  we  hare 
seen. 


.•In  Introduction  to  the  Present  Practice  of  Surveying  and  Levelling ; 
with  an  Appendix.  By  a  Civil  Engineer.  London:  J.  Williams  &  Co., 
184C.     8vo. 

The  author  has  treated  the  subject  in  a  clear  and  simple  manner  ;  his 
method  of  keeping  the  Field  book  is  good.  The  Appendix  might  have 
been  left  out,  as  it  adds  to  the  bulk  of  the  work,  without  any  adequate 
advantage.  The  method  of  getting  up  a  survey  is  well  explained.  The 
work  is  illustrated  with  nine  plates. 


NEW  CORN  EXCHANGE,  BIRMINGHAM. 

It  has  been  determined  to  erect  a  new  Corn  Exchange  in  Birmingham, 
immediately  behind  the  St.  George's  Coach  OfBce,  in  High  Street,  between 
Carr's  lane  and  Castle-street.  'The  plans  have  been  prepared  by  Mr.  S. 
Hemming,  architect;  the  building  will  consist  of  a  hall,  110  feet  long  by  40 
feet  wide,  lighted  by  a  semi-circular  roof,  surmounted  by  a  lantern,  extend- 
ing the  whole  length  of  the  ball.  The  room  will  be  50  feet  in  height,  and 
will  be  divided  into  side  compartments  by  pilasters,  between  whicli  stands 
aud  tables,  intended  to  be  let  to  farmers  and  dealers,  will  be  placed.  It 
is  to  have  a  glass  roof  of  semi-circular  shape,  as  the  best  suited  to  admit  the 
greaiest  quaniity  of  light.  According  to  a  local  paper,  this  spacious  room 
will  have  two  doors,  one  leading  from  a  vestibule,  with  columns  and  orna- 
mented ceiling,  at  the  entrance  of  St.  George's-court,  in  High-street,  the 
other  with  a  still  larger  vestibule  at  the  Castle-street  entrance.  A  porch, 
ornamented  with  pilasters  of  the  Roman  Doric  order,  will  form  the  High- 
street  entrance;  that  by  Castle-street,  which  will  be  the  principal  front, 
will  be  enriched  w  ith  eight  columns,  and  ornamental  recesses  leading  to  the 
vestibule  and  to  the  floor  beneath,  which  it  is  proposed  shall  be  appropri- 
ated to  the  exhibition  of  agriciUtural  implements.  The  building  is  of  the 
Roman  Doric  order,  in  cement.  'I  he  extreme  length  of  the  building  will 
be  1C7  feet,  the  width  varying  from  37  to  40  feet.  The  builder  is  Mr, 
Briggs,  and  the  cost  will  be  5,000/. 


MOULDED  BRICKS. 

"  In  a  county  like  ours,"  says  a  correspondent  of  the  Bury  Herald, 
"  where  there  are  no  quarries  and  so  many  clay  pits,  and  where  conse- 
quently stone  is  so  dear  and  scarce,  and  bricks,  both  red  and  white,  so 
common,  I  rather  wonder  that  brick  is  not  more  used  for  the  finer  mould- 
ings, in  the  place  of  stone.  In  former  times,  and  it  might  be  equally  so 
now,  mouldings  of  all  kinds  were  highly  ornamented,  frames  to  windows, 
porches,  chimneys,  ice,  were  made  of  brick.  Besides  being  nun  h  cheaper, 
and  quite  as  durable  as  stone,  they  had  this  advantage, — that  the  most  in, 
tncaie  patterns  could  be  made  nearly  as  cheap  as  tlie  plainest;  and  also- 
that  any  colour  might  be  used,  if  not  io  the  brick  itself,  yet  on  the  outside 
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and  burnt  in.  White  brick  round  the  windows,  or  at  the  corners  of  bouses, 
proves  a  good  foil  to  shaped  flints  ;  red  brick  to  white,  and  vice  rersa.  I 
shall  mention  one  or  two  instances  of  the  use  of  moulded  bricks.  Wes- 
thorpe  hall,  one  of  ihe  first  buildings  of  this  class,  was  erecCed  by  Brandon, 
Duke  of  SuHblk,  about  the  year  1500,  who  resided  there  wiili  bis  wife,  a 
king's  sister  and  widow.  Though  hardly  a  remnant  even  of  the  ruins  re- 
mains,  yet  fragments  turn  up  which  show  the  beauty  of  the  brick  mould, 
ings.  They  are  of  a  very  hard  and  compact  white  brick,  which  retains  its 
original  sharpuess,  and  some  of  them,  having  the  Duke's  crest  in  relief 
upon  them,  still  ornament  a  bridge  of  the  same  date  as  the  hall.  The 
other  example  is  West  Slow  Hall,  built  by  the  same  duke,  the  gatehouse 
of  which  is  a  noble  specimen  of  brick  building.  As  an  example  of  the  use 
of  brick  mouldings  in  churches,  I  may  name  Ixworth  Thorp,  a  doiirway  of 
which  church  has  its  mouldings  and  circular  arch,  formed  of  red  brick," 


NOTES  ON  FOREIGN  WORKS. 

State  of  the  Gallery  of  the  Louvre,  and  of  French  Art  in  general. — M. 
Clarac,  conservator  of  the  antiques  of  the  French  national  gallery,  has 
lately  died— a  loss  much  (o  be  regretted.  The  count  was  the  author  of 
the  catalogue  of  antiquities,  most  valuable  also,  on  account  of  ihe  fine  and 
accurate  description  of  the  materials  (metals,  stone,  &c.),  of  which  the 
ancients  constructed  their  buildings  and  ornaments.  It  is  true,  that  M. 
Clarac  owed  much  to  the  notes  of  his  predecessor,  M.  Visconti — still,  the 
digestion  and  airangemeut  are  his.  The  French  press  blame  much  the 
choice  of  his  successor,  attributing  it  to  court  influence  and  his  seat  in  the 
House.  They  complain  also  that  uo  care  is  taken  of  securing  new  acqui- 
sitions to  the  Gallery,  and  speak  of  antique  bronze  Silens,  &c.,  purchased 
lately  by  either  millionaires  or  Englishmen.  These  general  complaints 
have  become  the  more  pungent,  as  the  works  and  ideas  of  Winckelmana 
seem  to  acquire  great  influence  in  France,  and  the  public  naturally  expect, 
that  persons  so  well  provided  for  from  the  public  purse,  should  be  tliose  to 
continue  the  researches  of  that  great  German  art-critic. — A  still  greater 
opposition  and  schism  is  observable  in  the  department  of  painting,  where  a 
most  mediocre  catalogue  (analogous  to  that  common-place  index  of  the 
British  Museum),  is  placed  in  juxtaposition  with  that  of  the  lamented 
M.  Clarac.  The  very  exhibition  of  the  Royal  Academy,  and  still  more 
its  prize  decisions,  are  threatened  with  a  most  determined  opposition  ;  and 
the  first  painters  have  resolved  on  submitting  no  more  to  such  a  tribunal, 
and  not  to  send  any  more  pictures  to  the  exhibition.  It  has  been  a  matter 
of  surprise,  that  men  like  Ary  Scheft'er,  Delacroix,  Decamps,  &c.,  should 
have  quailed  under  the  dictates  of  a  secret  tribunal;  and  it  is  quite  natural 
that  they,  and  other  painters  and  sculptors,  have  resolved  on  forming  an 
exhibition  of  their  own — that  of  the  artists  of  Young  France.  Amongst 
the  most  telling  members  of  this  opposition  is  one,  of  a  strong  and  original 
mind — M.  Barye,  the  sculptor.  His  groups  in  bronze,  caudelabras,  &e., 
are  highly  spoken  of — and  it  is  much  to  be  regreite<l,  that  he  is  not  in  the 
position  for  exerting  himself  on  some  larger  work,  being  neither  a  knight, 
nor  a  F.R.,  or  R.A. 

The  Paintings  and  Carvings  of  St.  Bacon,  Ghent. — This  celebrated 
ancient  ediHce  seems  to  have  become,  of  late,  a  sort  of  art-stones,  out  of 
which  anything  was  sold  to  the  highest  bidder.  In  consequence  of  which, 
the  Belgian  legislation  have  decreed,  that  no  public  establishment  should 
be  allowed  to  sell  their  objects  of  art !  It  is  said,  that  a  speculator  bad, 
at  first,  sold  some  Van  Eycks  to  a  German  museum  for  400,000  francs. — 
One  of  the  most  celebrated  Flemish  carvers  was  Franfois  Flamand,  whose 
bronzes,  terra-cottas,  and  carvings  in  wood,  are  admired  in  many  collec- 
tions. The  two  famous  altar-pieces  of  St.  Bavon  are  now  in  Paris.  They 
also  had  become  the  object  of  judicial  litigation  between  the  sellers  and 
the  public  authorities.  They  resemble,  rather,  small  chapels,  being  12 
feet  by  13  feet.  They  are  crowded  with  ornaments  of  architecture  in 
the  Flamboyant  or  the  Florid  Gothic  style.  The  one  is  of  1504,  and  re- 
presents the  Life  of  the  Virgin,  in  four  episodes.  Most  of  the  figures  are 
worked  out  in  roiide-fcosseor  alto-rellfevo.  The  second  altar-piece  represents 
the  Life  of  St.  Bavon,  or  St.  Benoit,  consisting  of  six  very  complicated 
compositions.  The  style  of  these  carvings,  enveloped  in  festoons  and 
garlands  of  flowers,  and  thousand-fold  foliage  intervtoven  and  interlaced, 
is  very  interesting,  combining  the  stern  style  of  Catholicism  with  tiie  more 
lively  forms  of  the  Renaissance. — The  present  state  of  wood  carving  in 
France  is  not  encouraging.  Except  the  chair  of  St.  Vmcent  de  Paule, 
executed  by  i\I.  Duseigneurs,  no  other  real  artistic  work  of  the  kind  is  to 
be  met  with.  It  is  not  the  fault  of  art,  as  France  possesses  some  superior 
statuaries, — but  of  the  public,  who  have  become,  it  seems,  insensible  to 
all  but  the  most  flimsy  and  tawdry  productions  of  ait. 

iU.  Violet  Lediic,  the  Restorer  of  Noire  Dame,  Paris. — This  gentleman, 
to  whom  the  thorough  restoration  of  that  huge  building  has  been  intrusted 
by  government,  at  an  expense  of  one  million  francs,  has  been  aitacked  in 
various  ways,  of  late,  by  the  opponents  of  Gothic  architecture.  To  this, 
he  has  answered  in  a  most  triumphant  way — asserting,  very  justly,  that 
eterij  real  and  genuine  style  of  art  is  good,  if  properly,  judiciously,  and 
grandly  carried  out.  The  lovers  of  Gothic  architecture  have,  moreover, 
lately  gained  another  triumph,  in  consequence  of  the  municipality  of  Paris 


having  decreed  the  erection  of  Ihe  charch  of  Sle.  Clotilde  in  the  Gothic 
style,  whose  piles  are  rapidly  rising,  and  promise  to  be  a  new  ornament  to 
the  French  metropolis. 

Cornelius  and  Humboldt.— It  is  now  certain  that  M.  Cornelius  was 
obliged  to  decline  the  oiler  of  undertaking  Ihe  frescoes  for  the  internal 
decoration  of  the  Houses  of  Parliament  at  London  ;  previous  engage- 
ments at  Berlin  left  him.  indeed,  no  alternalive  in  this  respect.  He  has 
just  completed  the  sketch  of  a  medal,  which  the  King  of  Prussia  intends 
to  present  to  M.  Humholdt  as  a  token  for  his  great  work  Cosmos.  The 
drawing  represents  the  Genius  of  Science  lifting  the  veil  of  Nature,  per- 
sonified under  the  image  of  a  beauteous  maideu.  The  different  branches 
of  natural  sciences  are  appropriately  represented,  and  to  show  clearly  that 
much  yet  remains  unrevealed,  a  sphynx  is  seen,  to  which  the  Genius 
points  as  ths  object  of  future  inquiries.  On  the  reverse,  a  likeness  of  M. 
Humboldt  will  be  engraven. 

Restoration  of  the  Cathedral  of  Speijcr. — This  mummyary  of  the  old 
German  Empire  is  to  be  restored,  by  order  of  the  King  of  Bavaria.  The 
cathedral,  one  of  the  oldest  in  Germany,  bears  some  traces  of  the  Byzan- 
tine style,  and  vies  in  size  even  with  that  ne  plus  ultra  of  mediieval  build- 
ings, the  Dome  of  Colin.  The  German  press  speaks  highly  of  the  gran- 
deur of  Ihe  style  in  which  the  restoration  is  contemplated  ;  tiie  architect  is 
Ihe  well  known  Giirtner,  of  Munich.  The  frescoes  are  entrusted  to  M. 
Schraudolf,  who  has  already  exhibited  his  vocation  for  works  of  high  art, 
in  the  St.  Boniface  and  All  Saints  chapels  at  Munich.  Beside  him  stands 
Schwarzmann,  for  the  ornamental  decoration  of  the  cathedral.  The  paint- 
ings of  Ihe  vaulted  ceiling  of  the  huge  choir  are  already  sketched,  and  the 
gold  ground  of  Byzantine  style  completed  ;  and  the  rich  ornamental  work 
of  Schwarzmann  shows,  how  this  thinking  arlist  knows  judiciously  to 
co-ordinate  himself  and  his  work  to  the  great  ensemble  to  be  achieved. 
The  spring  will  see  the  completion  of  the  tower,  and  the  lateral  choirs  and 
nave  will  follow  in  due  succession.  The  principal  painting  will  represent 
Ihe  Life  of  the  Virgin  Mary,  and  that  in  the  southern  choir  the  Life  of  St. 
Stephen  ;  Ihe  northern  choir  will  be  adorned  by  the  deeds  of  St.  Bernard, 
who  preached,  in  the  12th  century,  in  that  very  same  cathedral,  the  second 
Crusade!  The  figures  will  be  either  painied  on  the  gold  ground,  or  be 
separate  fresco  paintings.  This  restoration  will  add  much  to  that  wreath 
of  nature  and  art  beauties,  by  which  the  banks  of  the  Rhine  are  so  attract- 
ive to  every  sensible  mind. 

A  Aew  Rudder  for  Large  Ships. — M,Fouque,  magazineerof  the  French 
navy,  has  submitted  to  Ihe  minister  of  marine  Ihe  plan  of  a  new  rudder, 
which  has  been  applied  on  board  the  corvette  La  Recherche.  The  com- 
mander of  this  vessel  having  certified  to  the  secretary  of  state,  that  it  was 
pieferable  in  several  instances,  and  also  on  account  of  its  solidity,  to  those 
in  general  use,  his  excellency  has  given  orders  to  apply  M,  Fouque's  rud- 
ders to  two  vessels  of  the  Port  of  Toulon,  destined  for  long  voyages,  in 
order  to  try  their  effect  under  difi'erent  climes  and  latitudes. 

Haven  of  Swinemiinde,  Prussia. — The  government  are  doing  everything 
towards  making  this  harbour  convenient  to  their  own  and  foreign  shipping, 
as  its  situation  is  most  advantageous.  A  large  dyke  has  been  constructed, 
by  which  the  hitherto  shallow  and  sandy  embouchure  of  the  Swine  has 
been  deepened  to  upwards  of  20  feet,  and  made  accessible  even  to  ships 
of  war.  Of  late,  Ihe  bed  of  this  river  also  has  been  deepened  to  16  feet, 
from  Swinemiinde  to  Stettin.  Fortifications,  also,  in  case  of  war,  are  con 
templated. 

Gas  Lighting  at  Nuremheig. — M'e  extract  the  following  as  a  curions 
specimen  of  German  tenders  and  contracts  :  "  The  gas- manufactory  to  be 
completed  within  Ihe  space  of  a  year,  so  as  to  supply  300  lanterns — fine 
for  each  week  of  delay  in  completing  contract — £30.  The  persons  hitherto 
employed  in  the  lighting  of  the  city,  to  be  retained  by  the  new  company. 
The  city  will  require,  in  ail,  530  lights,  and  a  length  of  pipe  of  75,000 
feet ;  the  sixth  part  of  the  lights  to  be  employed  as  oandelabras,  each  to 
cost  £T  ;  the  lanterns,  £3  10s.  Each  light  for  public  use  to  be  calculated 
to  burn  1,400  hours  a  year,  and  5,000  cubic  feet  of  gas  to  be  kept  in  re- 
serve. The  conducting  pipes,  which  will  be  subject  to  a  pressure  of  ten 
atmospheres  prior  to  being  used,  are  to  be  calculated  for  6,000  lights,  at 
4^  English  cubic  feet  of  gas  to  be  consumed  per  hour.  Each  flame  of  that 
size  has  lo  possess  (as  ascertained  by  Rumford's  photometer),  seven  times 
the  slrength  of  a  ^  lb.  wax  candle.  PZach  of  such  flames  is  to  be  paid  for 
at  the  rate  of  23  U.  30  xr.  (£2),  for  the  yearly  calculated  burning  space  of 
140O  hours.  Private  individuals  pay  for  1000  cubic  feet  of  gas  for  25 
years,  6  fl.  15  xr.,  and  quantities  of  gas  are  also  to  be  had  by  the  ga^  me- 
ter. If  purchased  without  contract,  any  number  not  exceeding  fi\e  lights 
costs  37  fl. ;  not  exceeding  ten,  47  fl. ;  from  forty  lo  sixty,  100  fl.,  and  so 
on."  It  is  said  that  the  burgomaster  of  Niireniberg  is  a  very  good  calcu- 
lator ;  and  so  it  would  appear  from  ihiscoulract,  of  which  we  have  only 
given  the  most  important  part. 

Ocer-Zeul  of  Art  Collectors. — A  very  considerable  theft  of  Pompeiian 
antiquities,  frescoes,  and  bronzes,  has  been  of  late  discovered  in  the  Museo 
Borbonico,  at  Naples.  This  questionable  acquisition  was  destined  for  the 
London  market,  and  was  already  on  board  ship  for  exportation.  The 
throng  of  travelling  collectors,  however,  throughout  Italy  is  quite  astound- 
ing, and  anliqiiities  are  much  dearer  in  Rome  and  Naples  than  they  are  in 
the  Strand  or  Wardour-slreet, 

The  Ifloving  Mountain  near  Vnkel  on  the  Rhine.  —  Prof.  Nbggeralh, 
of  Bonn,  has  delivered  a  lecture  on  this  curious  phenomenon  (un(e  p.  63), 
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by  \T)iich  he  has  proved  that  no  volcanic  agencies — fire  or  hot  vapours — 
have  occasioned  the  fall  of  the  mountain.  It  is  merely  a  land-slip,  occa- 
sioned, however,  by  very  complicated  causes,  resulting  from  the  upheav- 
iu"  of  inounlaios  or  hills  composed  of  basalt  or  basaltic  conglomerations. 
Large  sections  were  exhibited  by  Prof.  Niiggerath,  which  he  will,  no 
duubt,  publish. 

Neiipiilitiin  Riiilwaiis  <md  Steamboals. — The  activity  and  progressive 
tendencies  of  these  hiive  been  very  great  of  late.  Even  ancient  Nola  is 
now  reached  by  a  side  branch  of  the  great  Apulian  line.  An  especial 
communication  -with  Calabria  has  been  established  ;  so  much  so,  that  the 
line  gulf  of  I'alicastro,  Coscnza,  Calanzano,  and  the  bay  of  Squilace, 
become  acccessible  to  the  curious.  All  this  grealiy  advances  the  com- 
merce of  ihe  country,  and  not  only  taverns  and  inns,  but  clubs  and  festi- 
vals, increase ;  and  last  but  not  least,  agrarian,  historical,  and  ardiaiulo- 
gicai  societies,  and  the  latest  works  on  Calabria  by  Spinelli,  Grimaldi,  &c. 
are  very  reputable  productions. 

Malcriuls  <•/  Anchnt  and  Modern  Structures — Ancient:  basalt— sye- 
nite— porphjry — granite  —  marble  —  freestone — alabaster — lapis  lazuli  — 
verde  antico—  agate  — jasper  —  pozznlana  —  cedar  —  oak  —  sycamore  — 
C'orinih  br.iss— copper — gold For  which  the  Modems  have  sub- 
stituted, in  most  cases  —  deal  —  reeds — cows'  hair — paper  and  papier 
njach*;— canvas — glue— paste —  pasteboard — plaster  of  paris — leather — 
glass — loam — sand! — [Isis  of  Oken.] 


NOTES  OF  THE  IMONTH. 

Gradniil  Elevation  of  the  Land  at  P/i/»>ok(/i.— Attention  has  recently 
been  drawn  to  elevations  or  depressions  of  Ihe  land,  with  reference  to  the 
medium  sea  level.  "  In  our  own  immediate  neighbourhood,"  says  the 
Plymouth  Herald,  "proofs  of  these  elevations  may  be  seen.  It  we  land 
upon  the  N.E.  point  of  the  Mewslone,  there  is  a  bank  of  debris  resting 
upon  astialum  of  rolled  pebbles  of  all  sizes;  this  raised  beach  being  shel- 
tered from  the  breakers,  remains  as  an  evidence  of  a  change  of  the  relative 
levels  of  the  Mewstone  and  sea  having  taken  place.  Passing  from  tlie 
Mewstone  to  the  mainland,  and  coasting  round  Ihe  Sound,  we  find  a  suc- 
cession of  these  beaches  in  the  clifl's,  about  15  or  20  feet  above  high-water 
mark  ;  they  may  be  seen  at  Bovisand,  under  the  Hoe,  near  Redding  Point 
and  Cawsand.  But  we  have  other  evidence  of  elevations,— submarine 
limestone  rocks  are  every  where  perforated  and  honeycombed  by  Pholades. 
About  low-water  mark  and  downwards  they  are  every  where  found  alive, 
but  higher  up  we  find  them  dead  ;  and  as  high  as  high-water  mark  their 
cells  may  in  some  localilies  be  seen.  These  animals  can  only  live  below 
the  mean  level,  requiring  to  be  altogether  under  water,  or  at  least  covered 
by  every  tide.  Now,  waen  we  find  the  empty  cells  of  these  creatures  in 
the  solid  limestone  rocks  under  the  citadel,  but  at  such  a  height  as  would 
preclude  the  animals  from  living  in  tliem,  we  can  only  infer  that  the  rocks 
have  been  raised,  or  that  the  sea  level  has  been  depressed.  iMany  of  these 
cells  may  hi!  seen  in  our  locality.  The  writer  had  occasion  to  land  a  few 
days  ago  near  the  Blockhouse,  and  directly  under  the  battery  at  Devil's 
Point ;  here  he  observed  that  there  had  been  a  fissure  in  the  limestone,  and 
a  portion  of  the  rock  had  been  removed,  leaving  a  vertical  surface  of  the 
solid  limestone  exposed  to  view.  This  part  of  the  rock  is  covered  w  ilh  the 
cells  of  the  Se.ricaia  Rugosa,  and  above  the  ordinary  highvvater  level, 
thereby  leaving  proof  that  our  shores  have  been  rising  slowly  and  imper- 
ceptibly ;  the  place  is  easily  accessible,  and  anybody  may  see  the  spot 
referred  to.  If  the  land  be  still  rising,  o\ir  harbours  will  become  more 
shallow;  the  system  now  pursued  of  observing  and  recording  tides  and 
soundiogE  will  ultimately  settle  the  point,  if  engineers  will  only  have  the 
liberality  to  admit  the  possibility  of  former  as  well  as  future  observations 
being  made  correctly." 

Thermogenic  Drauing. — A  scientific  correspondent  of  Ihe  Liverpool 
Journal  has  given  the  following  ingenious  mode  of  transferring  the  forms 
of  natural  objects  or  the  patterns  on  ribbons  to  paper: — Saturate  common 
■writing  piiper  with  porter,  cofl'ee  mixed  wiih  sugar  and  cream,  or  a  solution 
of  achill,  then  place  the  object  whose  form  is  to  be  transferred  on  the  pre- 
pared ]iaper  and  expose  them  to  Ihe  action  of  Ihe  sun's  rays  or  those  of  a 
common  lire.  Various  other  solutions  may  be  used  for  the  same  purpose, 
as  bichromate  of  potash,  yellow  chroniate  of  potash,  kc.  \\heu  figured 
satin  ribbons  are  saturated  with  such  solutions  and  exposed  to  the  sun's 
i-ays,  the  raised  patterns  are  given  in  beauiiful  relief  in  a  lighter  tint  of  Ihe 
same  colour  as  the  ground.  The  principle  is  capable  of  a  very  extended 
amplication. 

Powerful  Voltaic  Battery.— ftlr.  J.  Goodman,  at  the  Royal  Society, 
stated  tiiat  lie  had  succeeded  in  constructing  a  voltaic  arrangement  of  some 
power  by  fixing  a  jivece  of  potassium  to  the  end  of  a  copper  wire,  placed 
in  a  tube  containing  naphtha,  and  bringing  it  in  contact  with  a  small  quan- 
tity of  mercury,  held  by  a  layer  of  bladder  closing  the  lower  end  of  the 
tube,  which  was  itself  immersed  in  acidulated  water  immediately  over  a 
piece  of  platinum,  and  then  completing  the  circuit  by  establishing  a  me- 
tallic contact  between  Ihe  copper  wire  and  the  platinum.  This  battery 
acted  Willi  energy  on  the  galvanometer,  and  effected  Ihe  decomposition  of 
water.  A  series  of  twelve  pairs  of  similar  plates  exhibited  a  sensible 
attraction  of  a  slip  of  gold  leaf.    Thus  it  appears  that  the  substance  which 


possesses  the  highest  chemical  affinity  manifests  also  the  greatest  power 
of  electrical  tension. 

The  IFare  of  Translation  in  connexion  with  the  Northern  Drift. — Dr. 
M'hewell,  in  a  memoir  lately  read  at  Ihe  Geological  Society,  after  referring 
to  the  northern  drift,  and  the  causes  that  had  been  suggested  for  explain- 
ing its  phenomena,  and  stating  the  meaning  and  properties  of  the  wave  of 
translation,  proceeded  to  discuss  some  of  the  results  of  its  operation.  He 
assumed  for  this  purpose  a  certain  quantity  of  material  to  be  distributed 
within  a  given  area,  and  showed  by  simple  calculation  different  expres- 
sions for  the  amount  of  paroxysmal  force  that  would  be  needed.  He  con- 
siders, however,  that  paroxysmal  force  is  necessary  ;  but  that  a  movement, 
although  small,  will,  if  sudden,  produce  effects  resembling  those  to  be 
accounted  for.  He  concluded  by  observing,  that  a  wave  of  Iranslatioa 
differs  but  little  from  the  dekAcles  assumed  by  earlier  geological  specula- 
tors. 

A  good  Non-Conductor  of  Heat. — Mr.  J.  Nasmyth  stated  lately,  at  the 
Geological  Society,  an  instance  of  the  low  conducting  power  of  clay  and 
sand,  in  which  a  thickness  of  half  an  inch  of  such  matter  intercepted  the 
heat  of  a  mass  of  eleven  tons  of  whlte-hol  melted  cast  iron  for  twenty 
minutes,  without  the  heat  on  the  outside  of  the  vessel  being  sufficient  to 
pain  the  hand. 

Professor  of  Mechanical  Engineering. — The  Council  of  University  College, 
London,  have  instituted  a  professorship  of  the  Mechanical  Principles  of  En- 
gineering, and  appointed  Mr.  Eaton  Uodgkinson  to  the  chair. — J.  Sowerby, 
B.A.,  of  Trinity  (College,  has  been  appointed  to  a  mathematical  tutorship  in 
Bishop's  College,  Calcutta. — Koliert  Thwaytes,  B  A.,  of  Christ's  College, 
Cambridge,  has  been  appointed  Professor  of  Mathematics  and  Natural  Phi- 
losphy  at  Hooghly  College,  India. 

Houen. — The  beautiful  ruins  of  the  Abbey  which  was  built  at  Jumii-ges, 
near  Rouen,  by  Robert,  one  of  our  early  Archbishops  of  Canterbury,  it  is 
stated  have  been  lately  purchased,  for  the  purpose  of  preventing  their  de- 
struction, by  an  architect  named  De  Caumunt,  a  relative,  we  believe,  of  the 
M.  Adolphe  de  Caumont,  of  Caen,  who  some  years  ago  bought  the  Abbey  at 
Savigny,  near  Avranches,  for  the  same  good  purpose. 

Aerial  Locomotion — At  the  Paris  Academy  of  Sciences.  Feb.  1.,  M. 
Baliinet,  in  his  own  name  and  that  of  MM.  Poncelet  and  Seguier,  read  a 
paper  recently  presented  by  M-  Van  Hecke,  of  Brussels,  on  a  new  system  of 
aerial  locomotion.  M.  Van  Hecke  formally  renounces  the  idea  of  seeking 
for  a  point  d'appui  in  the  air  to  navigate  against  the  wind.  His  system  con- 
sists, like  that  of  Meusnier,  in  seeking,  at  different  heights,  currents  favour- 
able to  the  direction  which  he  may  wish  to  take.  Meusnier  thought  he 
should  be  able  to  effect  this  by  compressing  or  dilating  the  air  in  his  balloon. 
M.  Van  Hecke  has  found  a  more  simple  means  of  ascending  and  descending 
without  loss  of  ballast  or  gas.  He  has  invented  an  apparatus  analogous  to 
wings,  and  which  he  has  placed  under  the  eyes  of  the  committee.  With 
this  he  has  an  ascending  or  descending  force  equal  to  from  2  to  3  kilo- 
grammes ;  but  with  four  of  these  motive  powers  applied  to  his  car  he  would 
have  a  force  of  from  10  to  12  kilogrammes, — and  with  a  large  apparatus  he 
might  reach  100.  The  report  of  the  committee  is  favourable  to  the  principle 
of  the  discovery. 

New  System  for  Propelling  Vessels. — Extract  of  a  letter  from  Boulogne, 
in  the  Herald,  announces  that  "  a  considerable  degree  of  interest  lias  been 
excited  here  by  certain  experiments  made  upon  an  entirely  new  system  for 
propelling  vessels  ;  which,  if  capable  of  being  carried  out  upon  a  large  prin- 
ciple, must  not  only  supersede  paddle-wheels,  but  also  the  Archimedean 
screw.  It  has  long  been  considered  a  matter  of  impossibility  that  the  prin- 
ciple of  the  paddle-wheel  could  be  rendered  of  any  useful  effect  when  totally 
submerged.  The  present  invention  has  demonstrated  to  a  certainty  that 
such  a  disadvantage  can  be  overcome.  The  experiments  were  effected  by 
hand  labour;  the  motive  force  being  fitted  into  the  stern  of  a  pilot  boat. — 
The  principle  is  based  on  the  well-known  properties  of  the  parabola  as  re- 
spects light,  and  the  same  properties  are  proved  to  be  true  as  respects  hydro- 
statics. The  blades  are  sections  of  a  parabola;  and  are  so  constructed  as  to 
impinge  on  the  concave  surface,  whereby  the  water  is  grasped  and  compressed 
to  the  centre  of  the  axis,  and  thrown  off  in  a  direct  line  with  the  plane  of 
the  vessel's  course, — thereby  rendering  the  propulsion  superior  in  efficiency 
to  the  common  paddle-wheel,  being  uniform  and  continuous  without  draw- 
bank  ill  respect  of  hack-water.  Another  advantage  exists  in  the  area  of  sur- 
face as  compared  with  the  screw ;  as  less  than  one-half  of  parabolic  areas 
will  work  more  efficiently  with  the  same  power." 

Hamburg. — Dec.  19. — '■  IMr.  George  Giles,  who  during  the  last  eight 
yeai's  has  been  actively  engaged  in  constructing  the  Hamhurg-Bergedorf 
railway,  the  new  sewage  ami  water  works,  the  navigation  locks,  canals, 
bridges,  &c.,  quitted  us  on  the  IGlh  inst.,  to  enter  on  a  more  extended  field 
of  professional  occupation  in  England.  Previous  to  his  departure,  he  had  > 
the  gratification  of  experiencing  the  high  estimation  in  which  he  is  held  by 
all  branches  of  our  government  and  a  large  circle  of  friends.  Our  Senate 
presented  to  him  a  decree  of  that  venerable  body,  expressive  of  their 
unanimous  thanks  for  his  zealous  exertions  on  their  behalf ;  ihis  was  ac- 
companied by  the  large  honorary  medal,  intended  as  a  special  token  of 
their  grateful  recollection  of  Mr.  (iiles's  heroism,  energy,  and  skill  in 
conducting  a  series  of  explosions  at  the  dreadful  fire  of  the  5ih  to  the  9th 
May,  1832,  which  devaslated  nearly  Ihe  one-fourth  part  of  our  ancient 
city.  On  the  14lh  inst.,  a  large  meeting  of  gentlemen,  comprising  senat- 
ors, members  of  the  board  of  works  and  board  of  exchequer,  the  director; 
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of  tlie  Hamburg-Bergedorf  railway,  a  "d  several  other  of  our  most  iaflu- 
eutial  citizens,  invited  Mr.  Giles  to  a  grand  dinner  at  Streil's  Hotel,  on 
wliicli  occasion  ihey  presented  lijm  vvitli  a  handsome  piece  of  plate,  and  an 
address,  testifying  their  high  appreciation  of  his  professional  and  private 
worth;  expressing  at  the  same  time  their  deep  regrets  at  his  retirement 
from  among  them." — Hamlmrgh  Paper. 

King's  College  Engineering  Society. — A  Society  has  been  instituted  by 
the  sludenls  of  the  Department  of  Applied  Sciences.  King's  College,  Lon- 
don, for  the  purpose  of  the  reading  of  Essays,  the  taking  in  of  the  various 
scientitic  puljlications,  and  forming  a  library  of  works  connected  with  the 
Department.  There  is  at  present  a  small  library,  quite  inadequate  to  the 
purpose,  and  we  are  surprised  tlie  Council  of  the  College  have  not  provided 
the  students  with  a  better  one.  The  students  have  been  much  assisted  in 
the  formation  of  the  Society  by  the  Rev.  M.  O'Brien,  M.A.,  Dean  of 
the  Department,  and  by  the  other  Professors. 

The  Royal  Academy. — In  the  Architectural  department  the  Gold  Medal 
and  the  Discourses  of  Reynolds  and  West,  will  be  given  for  the  best  design 
for  a  Gothic  church,  the  whole  comprised  in  one  general  and  regular  com- 
position. The  design  must  be  as  large  as  an  entire  sheet  of  double  ele- 
phant will  admit,  and  to  consist  of  a  plan,  elevation,  section,  and  perspec- 
tive view.  A  Silver  Medal  will  be  given  for  the  best  figured  drawing  of 
the  entrance  and  interior  of  the  Temple  Church. 

Photographic  Portraits. — Continued  improvements  are  being  made  in 
photography.  Tlie  latest  which  we  have  to  record  is  the  work  of  Mr.  Kil- 
burn,  who  has  opened  an  establishment  in  Regent-street,  where  the  speci- 
mens on  view  are  among  the  most  perfect  that  we  have  yet  seen.  The 
principal  improvement  is  in  colour,  which,  in  Mr.  Kilburn's  portraits,  has 
not  the  prevailing  defect  of  faintness,  but  possesses  the  depth  and  body  of 
a  finished  painting.  This  quality  renders  a  portrait  valuable  as  a  work  of 
art,  which  is  otherwise  rarely  the  case— the  likeness  being  generally  the 
only  recommendation.  Indeed,  the  process  of  colouring  requires  the  same 
care  and  skill  as  in  an  ivory  miniature.  Nor  is  this  attention  ill  bestowed, 
for  the  distinctness  thus  given  to  the  subject  has  hitherto  been  a  great 
desideratum,  the  polished  surface  of  the  picture  in  most  cases  requirfn?  a 
peculiar  direction  of  the  light  in  order  to  distinguish  its  details.— Z>«i/i; 
News. 

Westminster  Abbey.— It  is  stated  that  the  Dean  and  Chapter  of  West- 
minster have  very  laudably  determined  on  restoring  to  the  tombs  of  Queen 
Eleanor  and  King  Henry  V.  the  rich  old  contemporary  iron-work,  taken 
down  on  the  reconimeudalion  of  Sir  Francis  Chantrey,  sold  at  so  much  a 
cwt.  to  an  ironmonger  in  Westminster,  and  subsequently  rebouglit  by  the 
Dean  and  Chapter,  and  allowed  to  rust  in  an  adjoining  vault.  This  iron- 
■work  forms  au  integral  part  of  each  monument — the  sculptor  and  smith 
generally  working,  in  medieval  times,  in  the  same  spirit  and  to  the  same 
end.  Chanlrey's  reason  for  recommending  the  removal  of  the  whole  of  the 
iron-work  throughout  the  Abbey  was,  that  it  too  often  served  as  steps  or 
ladders  to  the  Westminster  boys  to  mutilate  noses,  &c.,  merely  from  wan- 
tonness ;  and  to  over  curious  collectors  to  climb  to  portions  of  monuments 
otherwise  beyond  their  reach.  In  many  of  the  modern  monuments  the 
ironwork  was  erected  merely  for  proieclion,  and  not  unoflen  disfigured  the 
monument  it  was  placed  before.  Here  the  recommendation  was  judicious, 
but  when  it  was  extended  to  mediaeval  monuments,  a  piece  of  barbarism 
■was  committed  not  likely,  we  think  and  trust,  to  occur  again. — A  paper  on 
the  same  subject  was  read  at  a  late  meeting  of  the  Freemasons  of  the 
Church,  by  Mr.  John  Brown.  He  slated  that  in  the  Blaize  chapel,  in  the 
Abbey,  is  deposited  the  iron  canopy  which  formerly  surmounted  the  beau- 
tiful tomb  of  Queen  Eleanor.  Neale,  in  his  "History  of  M'estminster," 
mentions  that  '•  since  the  coronation,  a  considerable  improvement  has  been 
effected  in  the  interior  appearance  of  the  Abbey  Church,  by  a  general 
cleaning  of  the  monuments  and  the  removal  of  the  iron-work  which  screened 
them."  Now,  at  this  coronation,  which  must  have  been  that  of  George  the 
Fourth,  the  iron-work  not  only  of  the  tomb  of  Queen  Eleanor,  but  that  of 
Henry  V  ,  were  placed  in  the  dark  recesses  of  (he  Blaize  chapel,  where 
Wiey  have  been  seldom  viewed  by  parties  who  have  visited  the  Abbey 
The  tomb  of  Henry  V.  is  at  the  east  end  of  the  chapel ;  the  head  of  the 
Jsicg,  which  the  vergers  say  was  made  of  silver,  was  taken  away  in  the 
time  of  the  troubles.  Neale  says  "  all  the  damage  in  the  Abbey  was  not 
aotie  m  the  time  of  the  troubles." 


OBITUARY. 


We  regret  (o  record  the  death  of  the  distinguished  artist, William  Collins, 
R.A.,  which  took  place  on  the  17ih  ult.,  at  his  residence,  Devunport- 
street,  Hyde-park-gardens.  Mr.  Collins  was  in  his  59th  yrar.  Critics 
jp  art  associate  the  name  of  Collins  with  everything  that  is  pleasing  in  rural 
lir^L-i"         '''''^"  P''='^'°S  Hops,"  "Children  gathering  Blackberries,"  and 

Children  examiniyg  the  Contents  of  a  Net;"  with  everything  that  is 
connected  wnh  (he  Iffe  of  a  fishrrmau  on  the  sea  coast,  "  Fishermen  com- 
3Dg  Ashore  beloie  Sunrise,"  "  Fishermen  on  the  Look-out,"  and  "  Fisher- 
men getting  out  their  Nets."  Mr.  Collins  was  the  son  of  a  picture  dealer 
and  cleaner— a  mnn  of  ready  wit- hut  best  remembered  by  his  "  Life  of 
Morland,  the  Paimer."  His  sou  William  was  born  in  1788,  and  e.\hibiled  for 


the  first  time  at  the  Royal  Academy,  in  the  year  ISOO,  at  the  age  of  twenty- 
one.  In  IS15,  he  was  elected  an  associate  of  the  Royal  Academy,  and  in 
1829  a  royal  academician.  A  very  considerable  alteration  was  made  by 
i\lr.  Collins  in  his  style  and  manner  of  painting  after  his  visit  to  Italy  in 
the  years  I8S7  and  183S.  Like  his  friend  Wilkie,  he  became  ambitious  of 
greater  efl^jrts,  and  visitors  at  the  Academy  were  surprised  to  see  an  old 
favourite  quitting  his  sea  shore  scenes,  his  muscle  gatherers,  and  shrimpers, 
for  "The  Iwo  Disciples  of  Emmaus,"  and  "Our  Saviour  with  the 
Doctors  in  the  Temple."  The  latter  picture  is  now  at  Bowood,  the  seat  of 
the  Marquis  of  Lansdowne.  The  head  of  Christ  is  uncommonly  poor— 
the  heads  of  the  doctors  finely  painted,  but  rather  vulgarly  conceived.  The 
colouring  is  very  powerful  and  harmonious.  But  it  is  not  by  his  more  am- 
bitious efforts  that  Mr.  Collins  will  be  tried  ;  some  of  his  sea-shore  scenes 
are  exquisitely  irue  to  nature  :  and  his  "  Rustic  Civility,"  (boys  opening 
a  gate,)  and  his  "  Happy  as  a  King,"  (a  boy  swinging  on  the  lop  of  a 
gate,)  are  incidents  happily  conceived  and  charmingly  painted  His 
"  Fetching  the  Doctor,"  in  the  exhibition  of  1845,  possesses  a  quiet  humour 
ddferent  altogether  from  any  of  his  former  efforts.  Mr.  Collins  received  a 
large  price  for  his  pictures. 


RAIL'WAV    IKTELliIGEWCE. 


Trent  Valley. — The  works  on  this  line  are  fast  advancing  towards  com- 
pletion. The  tunnel  is  driven  Ihrougli,  and  nearly  all  bricked,  and  in  a  few  days  will  be 
finished.  All  the  i-utlings  are  done,  as  are  also  all  the  bridges,  and  the  whole  of  the  tine 
wilt  be  completed  in  a  few  weelcs  ;  but  as  it  will  be  necessary  to  let  the  works  consolidate, 
the  1st  of  May  has  been  named  by  the  directors  for  opening. 

Dundalti  and  Enniskil/eii. — The  works  on  this  line  are  in  such  a  forward 
state  that  it  will  be  opened  tor  passengers  in  November  nest. 

Londonderry  and  EunisKitlen.— This  line,  betweeu  Strabane  and  Derry, 
is  nearly  completed,  and  about  to  be  opened. 

Communication  between  Trieste  and  the  Rhine. — The  governments  of 
Austria  and  Bavaria  have  come  to  an  agreement  for  establishing  direct  railway  communi- 
cation from  Trieste  to  tlie  Rhine.  The  agreement  is  to  extend  to  Salzburg  the  line  from 
Trieste  to  Vienna,  on  which  the  Austrian  government  is  actively  employed,  and  after- 
wards carry  it  as  far  as  Munich. 

Cost  of  constructing  Railways  in  France. — The  financial  reports  presented 
to  the  French  government  by  the  engineers  charged  with  the  construction  of  the  three 
radways  in  the  centre  of  France,  give  the  following  estimate  of  the  e."ipense.  The  section 
between  Vierzon  and  the  conanence  of  the  Allier  and  the  Loire,  the  length  of  which  is 
3L'.194  metres,  will  cost  6,60(l,0i'Of.,  or  i;3,9-(51.  per  kilometre.  The  section  from  Vienoa. 
to  Chateauroui-,  of  the  length  of  89.091  metrus,  will  cost  S.L'BO.OOOf.,  being  138,379f.  per 
kilometre.  The  section  from  Chateauronx  to  Limoges,  the  length  of  which  is  /t),4l9 
metres,  will  cost  15.000,000f  ,or  l9(),2o6f.  per  kilometre.  These  three  sections  will  there- 
fore cost  28,?>ii0,0t)l>f,,  including  the  compensation  for  gror.nd,  works  of  art,  guard-houses, 
&c. 

Railway  from  the  Adriatic  to  the  North  .S'ca.— Extract  of  a  letter  from 
Vienna:  "The  establishment  of  a  railway  from  the  coast  of  the  Adriatic  to  the  Norttl 
Sea  wilt  probably  meet  with  no  other  obstacles  than  those  presented  by  ti:e  immense  ex- 
tent of  the  line  and  the  nature  of  the  soil.  At  present  it  is  difficult  to  decide  whether 
this  tine  will  be  finished  sooner  than  that  fr  m  Marseilles  to  the  Dover  Straits,  We, 
however,  think  that  the  German  line  will  be  the  first  completed,  from  the  fact  that  several 
large  sections  are  already  constructed,  viz. :  from  Cilley  to  Bruck,  fiom  Munich  to  Augs- 
burg, from  Bruchsat  to  Manbeim,  from  Bonn  to  Cologne,  and  from  Cologne  to  Ostend. 
Bavaria  displays  the  greatest  activity  in  uniting  its  railways  with  those  of  Austria  by  the 
frontier  of  the  circle  of  Salzburg. 

Amiens  and  Boulogne.— Opening  of  the  Abbeville  Section. — This  line, 
which  will  offer  such  facilities  for  intercourse  between  Paris  and  London,  as  it  unites 
with  the  Northern  line  at  Amiens,  is  in  such  an  advanced  state  that  the  opening  of  the 
Amiens  and  Abbeville  section  is  fixed  for  the  ist  instant.  This  section  is  45  kilometres 
in  length,  and  is  divided  into  seven  stations,  viz.:  Amiens,  the  point  of  departure,  Aitly, 
Picquigny,  Hangest,  Longpre,  Pont  Remy,  and  Abbeville.  The  company  has  just  sub- 
mitted to  the  superior  administration  its  rate  of  charges  for  passengers,  parcels,  fish, 
merchandise,  &c. 

Rouen  and  Havre. — The  council  o( ponts  et  chaiissr'cs  has  not  yet  come  to 
a  decision  respecting  the  further  tests  which  are  to  be  applied  to  the  viaducts  on  this 
line  to  determine  the  solidity  of  the  works.  In  the  meanwhiie,  however,  the  company  is 
making  active  preparations  for  opening  the  line  in  the  beginning  of  this  month.  The 
intended  rate  of  charges  has  been  submitted  to  the  authorities.  The  length  of  the  line  is 
95  kilometres,  and  there  will  be  t!ie  following  11  stations  :— Rouen,  Maromme,  Malaw- 
nay,  Barentin,  Panilly,  MolbvUle,  Eyvetut,  Alvimare,  St.  Uomain,  Harfleur,  and  Havie. 

London,  Brighton,  and  S0uth  Coast. — The  Lords  of  the  Admiralty  have 
given  their  sanction  to  the  proposed  alterations  in  connexion  with  this  line  at  Newhavea 
harbour.  The  works  on  ihe  line  are  rapidly  progressing  in  several  parts,  and  the  works 
at  the  harbour  will  commence  immediately. 

The  Birkenhead  and  Chester  E.vtension  will,  it  is  said,  be  opened  on  the 
3Ist  of  March. 

Reading  and  Hungerford. — The   branch   line  of  rail   from   Reading  to 

Hungerlord,  througti  Newbury,  is  rapidly  progressing,  and  it  is  expected  will  be  fully 
completedfor  the  general  traffic  by  the  first  ol  June.  The  branch  line  will  be  26  miles 
in  length. 

Ipswich  and  Bury. — Extension  to  Norwich. — Mr.  Locke  has  completed 
a  re-survey  of  this  line,  by  which  it  has  been  much  improved,  and  the  work  and  time  for 
completion  has  been  diminished.  The  contract  for  the  entu-e  line  has  been  let  to  Messrs. 
Brassey.  Active  operations  upon  the  iieuviest  part  of  the  line  will  commence  immedi. 
ateiy. 

Waterford  and  Limerick  Railway. — The  Treasury  minute  has  been  re- 
ceived, authoiising  the  above  company  to  construct  50  miles  of  earth-works.  Thus  will 
many  thousands  be  employed  immediately  on  a  truly  reproductive  work,  and  the  labour- 
rate  will  cease  on  Ihe  baronies  through  which  it  passes — at  least  in  a  great  measure, 
Tsveoty-eight  miles  of  this  railway  opens  from  Limerick  to  Tipperary  on  the  first  of  May. 
The  engines  and  carriages  are  ready;  the  latter  were  all  manufactured  in  Ireland. 
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Aberdeen. The  proatest  activity  prevails  at  the  present  time  on  nearly 

all  the  contracts  taken  of  this  line.  From  Aberdeen  to  the  »oiith  a  commencement  has 
already  been  made.  The  contractors  for  the  bridee  to  be  erected  over  the  ftlanse  of  Fel- 
leresso  have  already  broken  the  c;ro>ind,  and  o  Htrong  muster  of  workmen  have  b«en 
placed  on  tlie  works.  On  the  contract  extvndlng  from  Glennery  distillery  to  Black-hill, 
there  are  at  the  present  time  nearly  '2('0  labourers  employed.  ;md  four  of  the  cuts  are 
nearly  rea<l>'  for  the  wagon-work.  On  the  contract  extending;  from  Black  bill  to  KIsick, 
there  arc  p.  :-;reat  number  of  men  employed;  and,  on  what  is  termed  Forbe's  contract, 
there  are  upwards  of  l.OUO  men  engaged. 

Leeds  and  Bradford  Extension. — The  railway  between  Shipley  and 
Keighley  Is  proirreHsing  rnpidly,  with  the  exception  of  that  part  near  Blngley  Church, 
called  ihe  Cinpley  Uog.  S:xiy  t'jiis  of  earth  anJ  stones  are  cast  into  this  bjg  every  hour 
of  the  day.  The  earth  and  stnn»9  on  the  cast  end  are  con?eyed  by  steam  from  the  Nob- 
wood,  and  from  the  west  by  horses.  Notwithstanding  this  immense  quantity  bsing 
druupeil  iiit*-*  the  gulf  ut  botli  eniis  liy  thr^e  lines  of  railb,  all  is  bWd'Knved  up  yvi^ry  morn- 
ing ;  the  heavy  matter  sinking  thus,  forces  the  hghter  up,  and  makes  a  black  spongy  sm 
bankment  nu  both  sides. 

German  Railways. — The  Deutsche  AUgemeine  Zeitun^  of  the  27th  of 
January,  contains  a  review  of  the  statistics  of  German  railways,  of  which  the  foUowinj? 
Is  an  abridgment : — At  the  commencement  of  the  present  year,  the  entire  lentrth  of  all 
the  German  riiilways  which  nre  regularly  open  to  circulation  was  r>lt2  geographical  German 
miles,  of  which  26  are  tram-lines,  17.i  beloog  to  various  governments,  and  419  to  private 
companies.  Out  of  the  173  miles  of  state  lines,  Austria  possesses  114^ ;  Baden,  .'15^;  Ba- 
▼aria,  3l£;  Bnuiswick,  i;»i> ;  Hanover,  U'i ;  Hesse-Uarmstadt,  nearly  6ii ;  Wurtemberg, 
rather  more  than  .'» ,  and  Frankfort,  somewhat  more  than  5.  The  private  lines  are  pos- 
sessed by2U  companies.  The  lonpest  is  the  Lower  Silesi.m  one,  which  is  rjl-44  geogra- 
phical miles,  and  runs  from  Berlin  to  Breslaw.  with  a  branch  line  to  Hennersdorf.  The 
next  in  length  is  the  Emperor  Ferdinand  North  Uailway  (40  92  miles),  extending  from 
Vienna  to  Brunn,  Olmuti,  Leipnik,  and  Stockerau.  The  Berlin  and  Hamburg  line  is 
36-6tf  miles  ;  the  Upper  Silesian  (from  Breslaw  to  Myslowitz),  .Id  9»  miles  j  the  Bndweis 
Lintz  and  Ginunrien  Korsetine.  2';-l."t  miles;  the  Berlin  and  Stettin,  with  a  branch  line 
from  the  latter  to  Stargord,  22'Ga  miles;  the  Berlin  and  Cothen,  20i»l  miles  ;  the  Berlin, 
Potsdam,  and  Magdeburg,  Uf  63  miles  ;  the  VienuaandGloggnitz,  with  branch  hues  from 
Wodling  to  Laxenburg,  and  from  Vienna  to  Bruck,  on  the  Leitha,  16  14  miles  ;  the  Mag- 
deburg and  Leipsic,  16'1  miles;  the  Leipsic  and  Dresden,  l.'^-48  miles ;  the  Altona  and 
Kiel,  14"2'J  miles:  the  Saxo-Bavarian  (from  Leipsic  to  Reichenbach,  with  a  branch  line 
to  Zwickau),  14*13  miles;  the  Rhenish  (from  Cologne  to  Aix-la-Chapelle  and  the  Belgian 
frontiers),  1157  miles;  tlie  Thuringian  (from  Welssanfels  to  Weimar),  U'SO  miles;  the 
Saxo-Silesian  (from  GlogaH  to  Sayan),  yd?  miles;  the  Breslaw  and  Freiburgh,  8  96 
miles ;  the  Cologne  and  Minden  (from  Uentz  to  Uuisburg),  b'M  miles ;  the  Magdeburgh 
and  Halberstadt,  /-tvl  miles  ;  the  Taunus  (from  Frankfort  to  Mainz  and  Wiesbaden), 
5\S5  miles ;  the  Rendsburg  and  Neumunster,  4"4l  miles;  the  Dusseldorf  and  Elberfeld, 
3*57  miles  ;  the  Anhalt  ai'd  Bernburg,  2  ^i3  milfs  ;  the  Cosel  and  Ratibor,  42r>  miles  ;  the 
Bonn  and  Cologne.  .{'.'5  miles ;  the  Gluckstadt  and  Elmshorn,  2  22  miles;  the  Hamburg 
and  Bergedorf,  2  17  miles;  and  the  Nuremberg  and  Furth,  0  81  mile.  Twenty  out  of  the 
S8  states  of  Germany  have  railways  ut  present.  There  are  only  t^vo  railways  which  are 
completely  fintahed,  and  provided  throughout  their  entire  length  with  double  lines— the 
Xeipsic  and  Dresden  and  the  Magdeburg  and  Leipsic.  The  number  of  tunnels  ou  the 
German  lines  open  to  circulation  are  Ifi,  of  which  b  are  on  the  Rhenish  Railway  ,  2  on 
the  Wurtemberg;  4  on  the  South  Austrian  (between  the  Gratz  and  Cilley) ;  3  on  the 
North  Austrian  (between  Olmutz  and  Prague);  1  on  the  Bavarian  state  line  (at  Erlan- 
gen),  and  1  between  Leipsic  and  Dresden.  The  longest  is  on  th*  Rhenish,  at  Konigsdorf, 
between  Cologne  and  Aix-la-Chapelle,  being  ,'),160  feet. 

Italian  Hailuays. — The  section  of  the  railway  from  San  Giuliano  to  Pisa 

has  been  opened,  and  the  whole  line  from  Pisa  to  Lucca  is  thus  open  to  traffic.  The 
average  number  of  passengers  between  San  Giuliaoo  and  Pisa  was  computed  at  612  daily. 
The  company  of  the  Luccj  and  Postoja  Railway  held  a  second  general  meeting  on  the 
30th  October.  The  repnrt  of  Engineer  Pohlmayer  was  read,  who  has  been  appointed  by 
a  Bjlognese  company  to  study  the  continuation  of  the  Appennine  railway  between  Poretta 
and  Bologna.  According  to  bis  report  the  works  between  Lucca  and  Altopascio,  a  leoglh 
of  13,7U0  metres,  are  in  an  advanced  state,  and  this  section  will  probably  be  thrown  open 
to  the  public  next  spring. — The  works  are  also  going  on  actively  on  the  Sienna  Railway. 

WhitehareH  and  Maryport  Railway  is  open  for  goods,  and  to  be  opened 

for  passenger  traffic  on  the  1st  of  March. 

German  Railways. — On  the  6th  ult.  an  experimental  train  went  from 

Hanover  to  Harburg,  situated  on  the  left  bank  of  the  Elbe,  nearly  opposite  to  Hamburg. 
The  line  will  be  open  to  the  public  on  the  1st  of  May  next.  The  section  from  Hanover  to 
Blinden.  which  will  complete  the  Berlin  and  Cologne  Railway,  is  also  expected  to  be 
opened  this  year.  As  sooi;  as  tliis  line  is  completed,  chere  will  be  railway  communications 
betnreea  Paris^  Ucriiu,  Hamburg,  Breslau,  and  the  Austrian  frontier. 


lilST    OF    nEW    PATENTS. 

GRANTED  IN  ENGLAND  FROM  JANt'ARY  21,  TO  FEBRUARY  19,1847. 

Six  Months  allowed  for  Enrolment  j  unless  othe^'wise  expressed. 


William  Breyntoo,  of  the  Inner  Temple,  London,  Esq.,  for  ''  certain  Improvements  in 
rotatory  engines." — Sealed  January  L'l. 

Francis  Preston,  of  Ardwick,  near  Manchester,  spindle-maker,  for  "  certain  improve- 
ments in  machinery  or  apparatus  to  be  used  in  the  preparation  of  cotton  and  other  tibrous 
substances  for  spinning."—  January  l*;j. 

Frederick  William  Jowett,  of  Burton-upon-Trent,  Stafford,  engineer,  for  "certain  Im- 
provements in  telegraphic  communications."— January  '2ii. 

Clemerce  Augustus  Kurtz,  of  Manchester,  Lancaster,  manufflcturing  chemist,  for  "a 
new  manufacture  of  a  certain  colouring  matter ;  to  be  used  in  the  dyeing  or  in  the  print- 
log  of  woollen,  cotton,  silk,  and  other  fabrics."— January  '^S. 

Richard  Walker,  of  Roohdale,  Lancaster,  cotton  spinner,  for  "certain  Improvements 
in  the  apparatus  lor  the  manufacture  of  pas  for  illnminalion.  which  said  improvements 
are  applicable  to  the  manufacture  of  other  products  of  distillation." — January  2t>. 

William  Phillips  Parker,  of  48,  Lime-street,  I^ondon,  gentleman,  for  "  improvemeuts 
in  bell  machinery."    ^A  communication.)— January  L'W. 

Thomas  Webster  Rammell.  of  12,  Dorset-place,  Dorset-square,  Bliddlesex,  civil  engi- 
neer, for  '*  Improvements  in  the  preparation  and  application  of  cork  for  linings  and  other 
useful  purposes." — January  2S. 

Elizabeth  Oudinot  Lutel.  of  Addle-street,  London,  for  produc]i.g  a  certain  texture  elas- 
tic io  some  parts.'*    (A  communicBtii>n.)  —January  28. 

James  Taylor,  of  Furnival's  Inn.  Middlesex,  gentleman,  for  '* on  Improved  f^paratuB 
•i»r  boring  into  the  earth."    (A  communication.)— January  28. 


Peter  Armand  Lecomte  de  Fontainemoreau.of  I**',  New  Broad-«treet,  London,  for"  cer- 
tain Improvements  i^  the  process  and  apparatus  for  treating  fatty  bodies  and  the  matters 
producing  them,  such  process  and  apparatus  bein^^  equally  applicable  to  the  treattnfr 
several  other  substances,  and  also  f  jr  the  process  and  apparatus  necessary  for  the  useful 
applicable  of  all  those  products." — January  'JS. 

John  Law,  of  York-place,  Porlman-square,  Middlesex,  gentleman,  for  •'  Improrements 
in  yarns,  .ind  the  machinery  by  which  the  same  are  manufactured."  (A  communication.) 
—January  28. 

John  Praithwaite,  of  39,  Bedford-sqnar*,  Middlesex,  civil  engineer,  for  "certain  Im- 
provements in  heating,  lighting,  and  ventilating." — Januaty  28. 

Thomas  Barnabas  Daft,  of  Birmingham,  gentleman,  for  "  Improvements  in  construct- 
ing inkstauds,  and  in  fastenings  to  elastic  bundi." — February  I. 

Richard  Albert  Tilghman,  of  Scott's  Yard,  Bush  Lane,  in  the  city  of  London,  for  *'  Im- 
provements in  the  manufacture  of  certain  acids,  alkalies,  .md  alkaline  salts." — Feb.  I. 

Edwani  Newman  Fourdrinier,  of  Cheddleton,  in  the  cmnty  of  .stadord,  paper  msnu- 
Bciurer,  for  "Improvements  in  apparatus  to  be  used  fur  raising  and  lowering  weights 


facturer,  for  "  Improvements  In  apparatus  to  be  used  fur  raising  i 
from  mines  and  other  places." — Feb.  1. 

John  Thompson  Carter,  of  Drogheda,  In  the  county  of  the  town  of  Drogbeda,  in  Ir»" 
land,  flix-spinner,  for  *' Improvements  In  machinery  for  crushing,  bruising,  and  prepar" 
ing  flax,  hemp,  and  other  fibrous  materials  requiring  such  treatment." — Feb.  1. 

JIarco  Henry  Frnnzoni,  of  Carrara,  but  now  residing  at  Pelbam  Place,  Brompton.  Mid- 
dlesex, sculptor,  for  *'  Improvements  in  obtaining  and  applying  motive  power." — Feb.  1 

Benjamin  Dawson  Morton,  of  Cranford  Bridge,  Middlesex,  gentleman,  for  "certain 
Improvements  in  cranes,  and  other  hoisting  and  lowering  machinery." — Feb.  1. 

Uriah  Clarke,  of  Leicester,  in  the  county  of  Leicester,  and  Henry  Barber,  of  the  same 
place,  fuller  and  dresser,  for  "certain  Improvements  in  the  manufacture  of  looped  and 
woven  fabrics." — February  1. 

William  Bidding,  of  Bemard-street,  Middlesex,  gentleman,  for  "an  Improved  mode  of 
exhibiting  .ind  protecting  certain  coloured  fabrics,  ornamental  inscriptions,  and  other  de. 
signs." — Feb.  2. 

George  Grundy,  of  Manchester,  manager,  for  "  certain  Improvements  in  furnaces,  and 
in  flues  and  tiles  used  in  the  construction  thereof." — February  H, 

Christopher  Vaux,  of  Frederick-street.  London,  gentleman,  for  "  Improvements  in  stor- 
ing and  supplying  beer,  ale,  aud  porter." — February  8. 

Thomas  Brown  Jordan,  of  Belvidere-road.  Surrey,  for  "  certain  Improvements  in  ma- 
chinery for  working  mouldings." — February  8. 

Thomas  Du  Boulay,  Esq.,  of  Sandgate,  Kent,  and  John  Dn  Boulay,  Esq.,  in  the  county 
of  Dorset,  for  "  Improvements  in  fitting  up  granaries  and  warehouses,  and  of  getting  into 
condition  and  preser\'iug  therein  grain,  pulse,  seeds,  m.dt,  and  other  perishable  articles." 
— February  8. 

William  S.  Kennedy,  of  Burslem,  porcelain  manufacturer,  for  *'  Improvements  in  at- 
taching plain  or  ornamental  surfaces  of  earthenware,  china,  or  glass,  to  articles  made  of 
metal,  wood,  or  other  materials." — February  8. 

John  Loach,  of  Birmingham,  brass  founder,  for  a  "  certain  Improved  fastening,  or  cer- 
tain improved  fastenings,  for  windows,  shutters,  doers,  and  tables;  applicable  also  as  a 
lastening  or  fastenings  generally." — February'  8. 

Alexander  Doull,  of  Euston  Grove,  Afiddlesex,  civil  engineer,  for  "certain  Improre- 
ments in  railway,  steamboat,  and  other  signals." — February  8. 

Stephen  Geary,  of  No.  10,  Hamiiton-iilace,  New-road,  Middlesex,  for  "certain  Im- 
provements in  obtaining  and  applying  motive  power."— February  8. 

John  Gedge,  of 4,  Wellington-street,  Strand,  Middlesex,  for  "certain  Improvements 
in  the  machinery  or  apparatus  used  for  watering  grain.*'— February  8. 

Enoch  Wilkinson,  of  Oldham,  in  the  county  of  Lancaster,  overlooker,  for  "  certain 
Improvements  in  looms  for  weaving.'* — February  'J. 

William  Eaton,  of  Camberwell,  Surrey,  engineer,  for  **  Improvements  in  machinery  for 
twisting  cotton  or  other  librous  substances." — February  9. 

Stephen  Moulton,  of  Norfolk-street,  Strand,  gentleman,  for  "  Improvements  in  wear- 
ing caoutchouc  with  other  materials  to  produce  elastic  and  impermeable  compounds."— 
(A  communication.)     February  'J. 

Charles  Hancock,  of  Grosvenor-place,  Middleses;,  gent'.emas,  for  ''Improvements  in 
the  preparation  of  gutta  percha,  and  in  the  application  thereof,  alone,  and  in  combination 
with  other  materials,  to  manufacturing  purposes,  which  improvements  are  also  applicable 
to  other  substances." — February  id. 

Alfred  Brett,  of  Holborn-bars,  gentleman,  and  George  Little,  of  High  Holbom,  electri- 
cal engineer,  for  "  Improvements  in  electric  telegraphs,  and  in  the  arrangements  and  ap- 
paratus to  be  used  therein  and  therewith,  part  of  ivhich  improvements  are  also  applicable 
to  time-keepers  and  other  useful  purposes." — Feb.  11. 

Egbert  Hedge,  residing  at  No.  7,  Howard-street,  in  the  parish  of  St.  Clement  Danes, 
l\ri)idlesex,  gentleman,  for  "  certain  Improvements  in  rails  for  railwiiys,  and  in  the  man- 
ner of  securing  them." — Feb.  12. 

William  Edward  Newton,  of  No.  fifi,  Chancery-lane,  Middlesex,  for  "  Improvements  in 
aerial  locomotion.'*     (A  communication.) — Feb.  l.'i. 

Solonion  Leatham,  of  Leeds.  York,  overlooker,  for  "  Improvements  in  roving  and  spin- 
ning flax  and  other  fibres."— Feb.  lo. 

Francis  Henry  Waller,  of  Harrington-square,  Middlesex,  surgeon,  for  "  Improvements 
in  apparatus  for  making  and  filtering  infusions  of  coffee  and  other  arlicles.** — February 
16. 

Robert  Stirling  Newall,  of  Gateshead,  Esq.,  for  "  certain  Improvements  in  locomotive 
engines." — February  Ifi. 

Phillip  Henry  Holland,  of  Chorlton-upon-Medlock,  Manchester,  for  "  Improvements 
In  applying  manure  to  land."    (A  communication.)- February  16. 

Nathaniel  Card,  of  Manchester,  twine  manufacturer,  for  "certain  Improrements  ia 
machinery  or  apparatus  tor  twisting,  twining,  or  manulacturing  cords,  bands,  and  other 
similai-  articles  from  cotton,  flax,  hemp,  silk,  aud  other  fibrous  yarns  or  threads."- Feb. 
16. 

Francois  Stanislaus  Meldon  De  Susses,  of  Millwall,  Middlesex,  for  "  Improvements  in 
the  manufacture  of  chlorine,  hydrochloric  acid,  and  nitric  acid,  and  obtaining  several  pro- 
ducts therefrom."— February  I'J. 

Alexander  Bain,  of  Upper  Baker-street,  Middlesex,  electrical  engineer,  for  "  Improve- 
ments in  clocks  aud  time-keepers,  and  in  apparatus  connected  therewith."— Feb.  ID. 

Thomas  Breamwell,  of  Newcastle-upon-Tyne,  manulacturing  chemist,  for  "  Improve- 
ments in  furnaces  and  apparatus  to  render  atmospheric  air  available  in  producing  cyanides 
and  certain  other  compounds,  which  improvements  in  furnaces  and  apparatus  may  also 
be  employed  for  other  purposes."— October  8,  l»-lti  —[This  patent  was  opposed  by  caveat 
sealed  on  the  ;Ust  January,  1»47;  but  dated  Sth  October,  184';,  the  day  the  paWnt  would 
have  been  sealed,  if  not  opposed  by  caveat,  by  order  of  the  Lord  Chancellor.] 
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IlG.  5. —  PLAN    or    COFFERDAM 


ENGINECRZNO    VT  O  R  K  S BRIDGES. 


Fig.  2.— plak  or  pieh  and  foundation. 
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STRAIN  ON  THE  PLATFORM  OF  A  SUSPENSION  BRIDGE. 
In  the  following  paper  it  is  proposed  to  examine  the  nature  and 
amount  of  the  strain  to  which  the  platform  of  a  suspension  bridge  is 
subjected,  by  its  connection  with  the  chain?  and  piers,  and  a  load 
equally  or  unequally  distributed  throughout  its  length.  We  shall 
assume  that  the  platform  is  rigid,  the  curve  of  the  chain  a  catenary, 
the  links  indefinitely  short  compared  with  the  length  of  the  platform, 
and  the  rods  indefinitely  close  to  each  other  and  inextensible. 


Let  O,  the  centre  of  the  platform,  be  taken  for  origin;  the  axis  of 
the  platform,  which  we  suppose  horizontal,  for  axis  of  x ;  and  a  ver- 
tical through  O,  for  the  axis  of  y.  Let  dt  he  taken  to  represent 
the  tension  of  the  rod  applied  at  point  (x  y)  of  the  chain;  T  the  ten- 
sion of  the  chain  at  that  point;  /  the  weight  of  a  unit's  length  of 
chain, — then  we  shall  have 

ds  ds  dx  c 

But  in  the  common  catenary, 

dy 

j-  =  c'  s,  c'  being  an  arbitrary  oonstant ; 

.'.<  must  =:  ^s,  where  (1  is  some  constant.  Consequently,  the  re- 
sultant of  all  the  tensions  of  the  rods,  attached  to  any  portion  of  the 
chain,  passes  through  the  centre  of  gravity  of  that  portion.  If,  now, 
the  platform  be  supposed  uniformly  loaded  throughout,  and  perfectly 
rigid,  it  would  be  impossible  to  determine  whether  its  weight  were 
wholly  supported  by  the  chains,  or  wholly  by  the  platform,  — or  how 
it  might  be  divided  between  them;  but  as  the  nature  of  the  mate- 
rials we  are  considering  is  only  so  far  rigid,  that  neither  the  flexi- 
bility of  the  platform,  nor  the  extensibility  of  the  rods  and  chains, 
are  supposed  to  be  sufficiently  great  to  affect  the  curve  which  the 
chains  assume,  a  very  little  consideration  will  be  sufficient  to  show 
that  the  weight  of  the  platform  will  be  so  distributed,  that  the  tend- 
ency to  bend  it  will  be  a  minimum.  When  the  platform  is  unequally 
loaded,  if  we  suppose  the  load  not  sufficiently  great  sensibly  to  de- 
flect it,  it  will  be  hereafter  shown  that  a  pressure  will  be  generated 
on  that  pier  nearest  to  the  centre  of  gravity  of  the  p  latform.  In 
practice,  however,  if  the  load  were  much  increased  and  unequally 
distributed,  the  platform  would  bend,  and  the  curve  assumed  by  the 
chains  would  be  modified;  the  point  where  the  resultant  of  all  the 
vertical  tensions  of  the  rods  meets  the  platform,  approaching  nearer 
to  tlie  centre  of  gravity  of  the  platform  and  load,  and,  in  case  disrup- 
tion ensued,  actually  and  suddenly  coinciding  with  it. 

To  find  the  strain  on  any  point  of  a  platform  equally  loaded 
throughout: — 

Let  P  be  a  point  in  the  platform,  and  PQ  vertical  thereto  ;  AP  ;= 
x;  AO  =  OB=a;  CQ=rS'QD  =  S" 

W  =  weight  of  platform  and  load;  T'  =  tension  of  rods  from  P  to 
A;  K  distance  of  the  centre  of  gravity  of  CQ  from  P. 

Let  T'  =  V  S,  where  V  is  determined  from  the  equation 
VS'+VS"  =  W. 

Then  the  moment  tending  to  turn  AP  about  P,  which  measures  the 
straia  at  P,  is  given  by  the  equation — 
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Moment  of  strain  =VS'K-W, 


Cx 

ia  ' 


If  the  load  be  unequally  distributed, — 
Let  G  be  the  centre  of  gravity  of  load   and  platform  ;  S  the  whole 
length  of  the  chain. 

Then  a  pressure  will  be  exerted  where  the   platform  rests  on  the 
pier  nearest  to  G.     Let  X  =  this  pressure. 

Taking  moments  about  O,  if  OG  =  A;  WA  =  aX';  W=X-i-VS; 


:W 


fe')- 


And  for  the  strain  at  P,  if  W'  =  weight  of  platform,  AP,  and  its 
load, — 

p  the  distance  of  its  centre  of  gravity  from  P ; 
Moment  teniling  to  turn  A  P  round  P  ^ 

W-a:  +  VKS'-W'u=W  -a:+W.^— ^^^'  -W'p. 

Deductions  from  the  above  formulae  : — 

1st.  When  the  platform   is  equally  loaded  throughout,  the  strain 

will  be  least  when  the  chain  has  but  a  slight  depression;  for  then. 

Car 
V  S'  K  will  most  nearly,  cosleris  paribus,  equal  W  — . 

4a 

2nd.  The  strain  of  a  load,  unequally  and  uusymmetrically  distri- 
buted, will  always  be  greater  than  the  strain  produced  by  the  same 
load  equally  distributed. 

J.  H.  R. 

[In  the  remarks  appended  to  Sir  Howard  Douglas's  paper  in  our  last  numljer,  it  was 
observed  that  several  topics  iver«  pnssed  over  for  tlie  sake  of  brevity.  Lest  it  should  be 
inferred  that  there  were  still  wide  ditferences  of  opinion  ;\vhich  is  nut  the  case),  it  may  be 
rem arkf^d  that  the  topics  referred  to  were  ai>t  of  a  contruversial  nature,  and  that  this 
question  of  the  struiu  on  the  platform  of  a  suapsosion  bridge  vras  one  of  the  most  im- 
portant of  them.] 


ON  THE  MOTION  OF  FLUIDS. 

The  discrepancy  between  theory  and  experiment  in  all  problems 
concerning  the  flow  of  water  has  been  universally  acknowledged.  This 
extraordinary  fact  has  hitherto  been  accounted  for  on  the  supposition 
of  the  imperlect  character  of  the  fluidity  of  that  liquid  ;  whereas,  as 
we  shall  pre^ieiitly  show,  it  is  not  the  water  but  the  analysis — not  na- 
ture but  the  philosophers  who  are  at  fault.  In  the  present  paper  We 
shall  point  out  some  of  the  fundamental  errors  of  analytical  hydro- 
dynamics, and  endeavour  to  show  how  theory  and  practice  can  be  recon- 
ciled. Some  time  since,  one  of  the  most  eminent  of  living  mathema- 
ticians pointed  out  to  us  the  incorrectness  of  certain  analysis  connected 
with  the  motion  of  a  wave  along  a  canal,  in  which,  as  he  clearly  proved, 
the  hypotheses  adopted  were  inconsistent  (with  themselves;  that  is^ 
parallel  motion  and  perfect  continuity  were  assumed  to  co-exist.  Our 
attention  has  since  been  more  recently  directed  to  the  subject,  and 
having  taken  Professor  Miller's  work  as  a  text- book,  we  were  asto- 
nished to  find  the  same  two  assumptions  vitiating  the  whole  of  the 
chapter  on  fluid  motion. 

In  section  V.  of  Miller,  the  first  sentence  runs  thus— 

"When  an  incompressible  fluid  flows  through  a  tube,  the  velocities 
of  the  fluid  at  any  two  points,  are  inversely  proportional  to  the  areas 
of  the  perpendicular  sections  of  the  tube  at  those  points;  supposing 
the  tube  to  continue  always  full,  and  the  velocities  at  all  points  in  the 
same  section  to  be  equal  to  one  another,  and  perpendicular  to  the 
section." 

The  two  hypotheses  with  which  this  paragraph  concludes  are  in- 
consistent. Let  the  tube  be  of  variable  bore  and  its  axis  straight,  let 
this  axis  be  the  axis  of  x,  and  let  u,  v,  m,  be  the  velocities  of  any  fluid 
particle  parallel  to  the  axes  of  x,  y,  jjr,  respectively ;  then,  by  the  equa- 
tion of  continuity  for  incompressible  homogeneous  fluids,  we  have 

dx      dy      d  z  ~ 
Now  0  and  m  both  =  0,  by  the  hypotliesis  ; 
— which  is  absurd. 


du 


-0. 


.  uz=e, 
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In  determinirg  tlie  mcti(.n  of  w^ilpr  issuii  g  from  a  rtn/  small  orifice 
in  the  bottom  of  a  ryliiidrical  vessel,  it  is  clear  tliat  tlie  tube  may  be 
consideri'il  of  unequal  but  continuous  boro,  liow  then  can  we  find  the 
quantity  discharged  from  the  orifice?  This  we  shall  endeavour  to  do 
approximately.  We  sliall  first  however  seek  for  the  maximum  velo- 
city of  the  issuing  stream  near  the  orifice. 


-4 

T. 

J' 

P 

1) 

b' 

cV 

M 

(c- 

Suppose  B  B'  the  orifice,  A  A'  a  horizontal  section  of  the  fluid 
above  B  B',  tiiken  at  sucli  a  height  above  B  B',  that  all  the  fluid  be- 
yond A  A'  may  be  considered  at  rest.  L  M  the  axis  of  the  stream. 
P  any  point  in  L  M.  Then  the  motion  at  P  may  be  supposed  wholly 
vertical.  Since  L  M  is  the  axis  of  the  stream,  if  then  L  P  =  £•,  i'  be 
the  velocity  at  P,  the  density  of  water  1,  and  g  the  measure  of  the 
accelerating  force  of  gravity,  and/;  the  pressure  at  P,  we  shall  have 
dv  dp         r-  _ 

Let  now  h  be  the  depth  of  B  B'  below  the  surface  of  the  water  in  the 
vessel,  the  distance  between  B  B'  and  A  A'=:  SA,  then  we  have 

0  =  —g{h  —  Sh}+C  —  ^, 
because  if  ir  =  atmospheric  pressure,  t-|-j{A  —  5A}  =  pressure  at  L 

.-.——n  +  gz—p  +  g  {h  —  Sh}. 

So  far  as  p  is  concerned,  the  velocity  will  be  greatest  when/)  is  least. 
Let  k  be  the  value  of  ^  when/>  has  its  least  value,  which  is  clearly  t. 

k  and  d  h  being  both  extremely  small.    This  expression  becomes-^  = 

!)  h.  This,  as  far  as  it  goes,  apparently  agrees  with  the  method  of 
finding  r,  given  in  the  books.  We  may  remark,  however,  that  in  all 
demonstrations  we  have  seen,  the  great  error  is  committed  of  esti- 
mating the  motion  from  the  surface  of  the  fluid,  and  assuming  all  par- 
ticles in  the  same  horizontal  section  to  have  the  same  vertical  veloci- 
ties. Now  iu  fact//  becomes  discontinious  near  the  orifice,  and  wlien 
the  orifice  is  indefinitely  small  passes  suddenly  from />=?  A -j-ir  to 
;;  =  7r,  and  consequently  the  equal  number  for  r,  which  assume  the  con- 
tinuity of/;,  cannot  be  applied  without  further  adaptation. 

To  determine  the  velocity  and  quantity  emitted  at  the  orifice,  re- 
quires an  altogether  different  kind  of  investigation. 

We  shall  here  suppose  that  the  tube  is  full,  and  that  the  fluid  is 
\erlically  at  rest  within  the  vessel,  even  close  to  the  opening;  this, 
although  not  strictly  correct,  will  be  found  near  enough  to  give  toler- 
ably accurate  results. 

Let  A  :=  area  of  orifice.     At  time  t  from  the  commenceraent  of 
the  motion, — suppose  that  if  the  jet  had  moved  with  a  velocity  in  all 
its  parallel  sections  equal  to  its  mean  velocity  of  projection  at  BB', 
it  would  have  extended  to  a  small  distance,  x,  from  B  B'.    At  time 
< -|-S/,  let  a:  become  ar-j-8x,  then   an  additional  quantity.  At) 5. r,  ha3 
been  sliot  out  from  the  orifice  in  the  time  it.    Let  R  be  the  internal 
force  that  efiected  this; /I  the  pressure  on  the  jet; — then,  since  the 
only  external  force  is  Agh  (neglecting  Agx  as  extremely  small), — 
we  have/)  -\-R  z=Agh; 
and  R  5<  =  A  Sxv; 
also,  Ax5f)=/)5/=  (AjA-R)  St  =  Aghit—AtSj: 

,' .  Ax  —  =  A?/;  — Ar  -r-.    When  the  motion  is  steady, — 
ul  dt  ' 

dtJ      .       ,        dx 
-=0,andr=-. 


,  c'  =  jf  A. 


c=  V^yA. 


This  is  very  near  to  the  results  of  experiment, — If  Q  be  the  quantity 
discharged  iu  time  t, — 

Q  =  Ai  V7a7 
To  determine  the  motion  in  a  pipe  of  uniform  bore : — 
Suppose  the  tube  inserted  into  a  shallow  nservoir  of  water  kept 
constantly  full ;  let  the  lube  be  straight,  its  diameter  =:  d,  and  length 
=  / ;  let  A  =^  height  of  surface  in  reservoir  above  the  point  of  eflBux. 
When  the  motion  is  steady,  let  the  mean  vertical  velocity  of  the 
particles  in  the  reservoir,  just  above  the  point  where  the  tube  enters, 
be  ^  times  the  velocity  in  the  tube.      Now,  it  is  found  that  the  resist- 
ance of  the  tube  varies  as  the  square  of  the  velocity,  and  that  this 
resistance    arises  fiom  the  inequalities  of  the  interior  of  the  tube. 
If,  therefore,  I  =  length  of  tube,  and  d  the  diameter,  the  absolute 
resistance  will  vary  as  i(/;  but  the  mass  of  fluid  varies  as  Id''. 

Let  now  x  be  the  distance  of  any  point  of  fluid  in  the  pipe  from 
the  point  where  the  pipe  enters  the  reservoir  ;  then,  by  the  time  that 
X  becomes  x-\-tx, — a  mass  of  fluid,  rlid'',  has  had  its  velocity 
changed  from  /i  p  to  r. 

Therefore,  if  R  measure  the  force  which  accomplishes  this — B/  the 
time  of  X  becoming  x  -\-'h  x — we  shall  have 

R5/=  (I-m)  r.  irSxi^; 
and,  Tld'-lv  ^  irghd'St—  R5  t-e-rtdt', 
e  being  a  constant  determined  l)y  experiment; 

.•.T^i^—  =  'rj'A(i-  —  (1  — m)c  —  '"'■-e'^'''5'. 
dt  dl 


Therefore,  when  the  motion  is  steady,  and 


dv 
dt 


1-M  +  e- 


1  + 


/ 


(i-rid 


If  1  -;t  =  -,  or  /*  =  g,  and   : 


57 


nearly,  this  becomes  Eytel- 


wein's  formula. 

If  the  water  had  first  passed  through  a  tube,  length  I  and  diameter 
d,  and  then  through  a  tube  I',  diameter  d',  we  should  have  had 

gji 


l-M  +  ei  +  e. 


a' 


Evtelweiri's  formula  in  inches  is  c' 


23iV;[TT 


57  d 


Example. — Water  flows  through  a  9-inch  main  of  500U  feet,  and 
then  through  a  pipe  of  4000  feet  long  and  5  inches  diameter,  the 
height  of  head  being  100  feet,  what  is  the  velocity  of  the  discharge  '. 


V  =  23j 


v: 


^+   57i  ild' 

I    =  12  X  5000  =  60000 
r  =  12  X  4000  =  48000 
i  =  12  X    100    =  1200 
d  =    9  d'     =     5 

57  d  —  513    57  i'    =  285 


=  23i  V 


1200 


1  + 


60UOO 


+ 


48000 


613       ■       285 
=  23i  X  V'4-2,  nearly ;  or  47  inches  per  second  nearly. 
We  may  remark  that  the  value  we  have  obtained  for  the  mean  ve- 
locity of  the  discharge  at  a  small  orifice,  VjT,  is  rather  greater  than 
the  velocity  derived  from  experiment:  this  does  not  arise  from  any 
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fault  in  our  hypothesis  of  the  mean  vertical  velocity  of  the  particles 
in  the  vessel  being  =:  0,  but  from  the  resistance  of  the  sides  of  the 
orifice.  It  is  probable,  that  the  nman  vertical  velocity  just  over  the 
orifice,  is  some  small  fraction  of  the  velocity  beyond  it ; — this,  if  con- 
sidered by  itself,  would  give  v  something  greater  than  VyA.  But 
the  resistance  is  more  than  sufficient  to  counterbalance  the  effect  of 
the  interior  velocity:  v  would  properly  be  represented  by  the  expres- 


V  T:t+i' 


where  e  is  rather  greater  than  li. 


J.  H.  R. 


A  NEW  THEORY  OF  THE  EARTH,  THAT  FULLY  AC- 
COUNTS FOR  MANY  ASTRONOMICAL,  GEOGRAPHICAL. 
AND  GEOLOGICAL  PHENOMENA,  HITHERTO  UNAC- 
COUNTED FOR. 

By  Oliver  Btrne, 

Although  the  sciences  of  mathematics  are  coeval  with  min,  and 
have  been  cultivated  with  the  greatest  avidity  by  the  greatest  minds 
of  every  age,  in  every  civilised  nation;  although  their  extent  and  ap- 
plication are  at  present  very  great — considered  by  some  to  be  capable 
of  little  further  advance — yet  it  may  safely  be  asserted  that  they  ai-e 
only  in  their  infmcy:  as  long  as  we  continue  to  improve,  so  long  will 
the  bounds  of  mathematics  continue  to  extend,  till  all  other  human  in- 
quiries become  subject  to  its  simple  and  unerring  principles.  The 
theory  which  is  here  promulgated,  and  which  we  shall  endeavour  to 
exemplify  and  explain  in  the  simplest  terras  possible,  is  capable  of 
being  submitted  to  the  most  exact  and  rigorous  mathematical  scrutiny. 
Yet  in  this  place  we  prefer  establishing  it  by  a  general  concurrence 
offsets  which  are  known  to  almost  every  observer,  rather  than  by  an 
abstruse  and  elaborate  mathematical  process ;  because,  by  proceeding 
on  the  former  plan,  the  subject  will  be  understood  by  the  manv,  while 
the  latter,  which  is  given  in  the  proposer's  new  work  "On  the  theory 
of  the  heavens  and  earth,"  about  to  be  published,  would  only  be  under- 
stood bv  the  few,  who  at  present  know  enough  of  tlie  uncertainty  and 
dissatisfaction  which  have  attended  former  attempts  to  establish  the 
point  in  view  by  such  a  procedure. 

By  observing  the  apparent  motions  of  the  fixed  stars  and  of  the  sun 
and  planets,  the  true  motions  of  the  bodies  in  our  solar  system  were 
discovered, — not  before  the  attention  of  man  was  for  a  considerable 
time  engaged  by  their  appearances  and  changes,  and  many  theories 
respecting  them  advanced  and  confuted;  but  this,  like  other  subjects 
capable  of  being  submitted  to  mathematical  investigation,  was  ulti- 
inately  set  right.  The  motions  of  the  earth  on  its  axis  and  round  the  sun 
were  discovered  in  the  same  manner,  by  observing  the  apparent  motions 
of  the  fixed  stars.  Seeing  that  all  the  stars  rise  and  set  in  the  course  of 
a  day,  the  stars  must  move  round  the  earth,  or  the  earth  must  revolve 
on  an  axis  in  that  time :  the  truth  of  the  latter  motion  was  finally 
established.  It  was  also  observed  that  the  stars  which  appeared  to 
set  with,  or  immediately  after  the  sun,  gained  au  advance  on  him  till 
they  were  lost  in  his  rays,  then  appeared  to  pass  him  and  return  to 
their  former  position  with  respect  to  the  sun,  in  the  course  of  a  year. 
This  fact  shows  either  that  the  stars  moved  round  the  sun,  which  stood 
still,  while  the  earth  with  revolving  on  its  axis  would  possess  a  wab- 
bling motion,  or  what  might  be  called  at  the  present  day  a  great  nuta- 
tion, to  etfect  the  change  of  the  seasons;  or  that  the  earth  stood  in 
the  same  position  revolviag  on  its  axis,  while  the  sun  made  a  circuit 
of  the  heavens  in  the  course  of  the  year;  or  lastly,  which  was  ulti- 
mately found  to  be  true,  that  the  sun  nearly  remained  in  the  same  re- 
lative position,  as  well  as  the  fixed  stars,  and  that  the  earth  moved 
round  him  in  the  course  of  a  year,  and  that  also  in  such  a  manner, 
the  changes  of  the  seasons  were  produced. 

At  present  here  it  would  be  useless,  as  well  as  a  laborious  task,  to 
give  even  an  outline  of  the  several  theories  and  conflicting  opinions 
which  have  prevailed,  before  the  true  theory  of  the  solar  system  was 
established.  We  regret  that  our  present  limits  will  not  permit  us  to 
give  such  an  outline;  as  it  might  at  the  same  time  give  a  caution  to 
many  not  to  condemn,  censure,  or  approve,  before  they  have  investi- 
gated and  understood.  This  theory  of  the  earth,  which  likewise 
shows  the  cause  of  many  astronomical  phenomena,  is  not  introduced 
and  promulgated  for  the  purpose  of  confuting  any  of  the  well  estab- 
lished laws  of  the  solar  system.  The  great  diiference  between  what 
is  here  advanced  and  other  theories,  is  that  only  two  of  the  motions 


of  the  earth  are  admitted,  namely,  the  annual  and  diurnal.  Tiie  other 
apparent  or  imaginary  motions  known  by  the  terms  "  the  precession  of 
the  equinoxe,-,"  "solar  and  lunar  nutations,"  and  "  the  decrease  in 
the  obliquity  of  the  ecliptic,  or  rather,  the  collapsing  of  the  planes  of 
the  equator  and  ecli|)tic,"  are  rejected;  and  the  true  cause  of  such 
apparentmotionssutistituted  in  their  stead,  which  we  shall  in  future  call 
the  right  motion  cr  change  of  the  earth's  axis.  Many,  as  well  as  those 
who  propose  anything  new,  be  it  ever  so  true,  must  be  well  aware  of 
the  fact,  that  the  proposer  or  inventor  of  any  new  scheme,  be  it  ever 
so  important  or  useful,  no  matter  how  willing  and  well  prepared  he 
may  be  to  verify  his  claims,  even  in  these  enlightened  times,  fre- 
quently struggles  in  vain  to  gain  attention,  much  less  to  obtain  belief: 
facts,  it  is  true,  are  stubborn  things,  but  prejudices  are  far  more  stub- 
born. 

This  difficulty  mainly  arises  from  the  confidence  of  mankind  beinf 
so  often  deceived  and  grossly  abused  by  imaginary  improvers  and 
visionary  inventors.  However,  the  inventor  or  proposer  of  a  new 
theory,  who  can  establish  his  claims  by  strict  mathematical  arguments, 
no  matter  how  uncommon  they  may  at  first  appear,  places  beyond  all 
doubt  their  certaintv  ;  and  although  he  cannot  induce  people  to  studv 
or  think  for  thamsflves,  yet  he  defies  all  efforts  to  confute  one  sino-le 
tittle  of  anything  which  may  be  thus  established.  Before  proceeding 
further  we  beg  to  acquaint  general  readers,  that  few  technicalities  are 
used,  and  those  retained  are  explained  in  the  simplest  manner  possi- 
ble; this  remark  was  considered  necessary,  because  subjects  of  the 
like  nature  are  too  often  unnecessarily  encumberei  with  technical 
terms.  Although  this  theory  of  the  chani^es,  nature,  and  form  of  the 
earth,  is  here  est.iblished  without  the  use  of  x's,  y's,  Greek  characters, 
or  many  technical  terms,  the  reasoning  employed  is  strictly  raathema- 
cai ;  not  that  we  object  to  this  plan  of  proceeding,  but  that  the  work, 
as  we  have  before  observed,  may  be  generally  understood.  To  ac- 
comtnodate  the  profound  raithemalician,  as  well  as  the  general  reader, 
this  theory  is  established  by  the  plan  objected  to  here  in  the  proposed 
new  work  before  alluded  to. 

To  return  to  the  leading  principle  of  this  theory,  which  is  substi- 
tuted for  what  is  called  "  the  precession  of  the  equinoxes,"  "  solar  and 
lunar  nutations,"  and  "the  collapsing  of  the  planes  of  the  equator  and 
ecliptic,"  one  motion,  which  is  here  termed,  the  right  motion  of  the 
earth's  axis.  In  the  first  place,  we  shall  define  or  rather  explain  the 
meaning  of  these  terms.  The  points  where  the  planes  of  the  equator 
and  ecliptic  intersect  are  calleil  the  equinoctial  points;  they  hive  a 
retrograde  motion,  which  is  called  the  precession  of  the  equinoxes. 
This  apparent  motion  was  observed  long  before  the  Christian  era ;  it 
could  not  remain  for  any  long  time  undetected,  as  the  latitudes  and 
longitudes,  as  well  as  the  right  ascensions  and  declinations  of  the  stars 
were  reckoned  from  one  of  these  points,^Aries. 

The  declinations  and  right  ascensions  of  the  stars  are  reckoned 
in  a  manner  similar  to  the  latitudes  and  longitudes  of  places  ou 
the  earth,  only  the  first  meridian  is  supposed  to  pass  through  the 
equinoctial  points ;  this  reckoning  commences  at  the  equinoctial  point, 
Aries.  The  longitude  is  reckoned  from  the  same  point  alonf  the 
ecliptic,  and  the  latitude  on  great  circles  passing  through  its  poles. 


Let  P  be  the  pole  of  the  equinoctial  r  a,  and  P  the  pole  of  the 
ecliptic  r' r  5;  r  the  first  point  of  Aries  where  they  intersect ;  and  «, 
a  star.  Then  r  a  is  called  the  right  ascension,  and  a  s  the  declination, 
of  that  star;  r  b,  b  s,  the  longitude  of  the  same,  respectively.  If 
these  planes  were  to  intersect  at  r',  the  effect  would  be,  that  the  longi- 
tudes of  the  stars,  which  are  always  estimated  from  the  intersection 
of  the  planes  of  the  equinox  and  ecliptic,  or  from  the  first  point  of 
Aries,  must  continually  increase;  and  by  comparing  the  longitudes 
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of  some  of  the  stars  at  ditfercnt  timps,  the  mean  motion  of  the  equi- 
noctial ])(iints,  or  the  precession  of  the  i  quinoxes,  may  be  discovered. 
M.  Lalande,  in  his  astrunoniy,  lias  computed  the  precession  liy  com- 
paring ihe  longitude  of  Spica  Virginis,  as  assigned  by  Hipparchus, 
with  the  longitude  of  thf  same  star  computed  in  175U. 

12S  u.c.  Longitude  of  Spica  Virginis  5»     24°      0' 

1750  A.D.  Ditto  ..  ..  C      20      21 


Increase  in  1878  years         0»     20=     21' 
From   this   it   appears  that  the   annual  mean  precession  is  equal  to 

2G°  21' 
SO'-  5= .     By  a  number  of  like  comparisons,  the  same  author 

fixed  the  secular  precession — that  is,  the  amount  of  accumulated  pre- 
cession for  lOU  years — to  be  1°  23'  ■M"  ;  the  mean  annual  precession 
corresponding  to  this  is  50"*  34:  and  the  sum  of  such  annual  preces- 
sion amounts  to  f  in  715  years.     If  we  su[)pose  the  precession  to  be 

/360x(50x60xlO\     ^    ^  .         , 

aO"'  1,  then,  in  2d,809  years! 1,  the  first  point  of 

Aries  will  have  retrograded  through  an  entire  circle.  The  quantity 
.'JU'"  1,  which  is  the  mean  value  ol  the  precession,  is  obtained  from  the 
dirterences  of  the  longitudes  of  a  great  many  stars  (three  or  four 
hundred,  for  instance^,  computed  at  different  epochs.  This  mean 
(juantitv  may  not  agree  with  the  mean  qu.iiitily  derived  iruin  the  ob- 
servations of  a  single  star,  however  many,  or  accurately  made,  these 
observations  may  be.  It  will  be  found  the  case  with  f'ollux,  thesecond 
star  in  the  fidlciwing  table.  The  dilVerences,  however,  between  the 
mean  quantities  of  tile  precession  as  they  residt  from  three  hundred 
stars,  or  from  a  single  one,  is  in  all  cases  very  small. 


Longitudes. 

Stars. 

1815. 

1756. 

Difference 
ofLongitude 
in  59  years. 

Mean 

Annual 

Increase. 

a  Arietis 
Pollux 

Spica  Virpinie 
OC  Aquii.-c 
a  Pegasi 

s. 

1 

3 

(i 

9 

11 

O                 / 

5       4 

20  39 

21  15 
29       9 
20     54 

*/                g            O         /          // 

41         1      4   15     3 
48        3  19  50  55 
31        6  20  26  20 
53-8     9  28  20     6 
31      11  20     5  19 

49     38 

48  53 

49  11 
49     47-8 
49     12 

ft 

50-47 
49-70 
5010 
50  80 
5010 

Yet  the  difference  which  is  found  to  exist,  points  out  some  pecu- 
liarity in  every  star.  For  instance,  Pollux  cannot  be  like  most  of  tlie 
other  stars,  apparently  entirely  fixpd,  but  must  have  what  is  called,  or 
what  we  are  obliged  to  call,  from  default  of  a  knowledge  of  its  cause, 
a  proper  motion.  However,  the  comparison  of  the  longituiles  of  the 
stars,  computed  to  the  epochs  of  1756  and  1815,  establishes,  as  we 
have  before  observed,  the  important  fact  of  the  precession  of  the  equi- 
noxes. Because  the  mean  longitude  of  a  star  is  not  altered  solely  by 
the  precession  of  the  equinoxes,  astronomers  employ  the  term  annual 
variation,  comprehending  under  it  the  effects  both  of  precesaioit  and 
of  annual  proper  motion. 

We  shall  now  compare  the  latitudes  of  the  stars  mentioned  iu  the 
above  table,  at  tlie  same  epoclis. 


Latitudes. 


Stars. 

1815. 

Ot  Arietis 

Pollux 

Spica  Virginis    - 

a  Aquilae 

a  Pegasi 

o 

9 

6 

2 
29 
19 

57     37-4  N. 
40     18-4  N. 
2     24-8  N. 
18     35-5  N. 
24     44-    N. 

Difference 

175 

6. 

fur  59  years. 

. 

.. 

// 

9 

57 

3-2 

+    5-4 

6 

40 

3 

+  15-4 

2 

2 

6 

+  18-8 

29 

18 

44 

-    8-5 

19 

25 

44 

-   4-0 

It  appears  from  this  table  that  the  changes  of  the  latitudes  are  very 
small.  III  no  case  amounting  to  U-1"  annually.  "  The  astronomical 
fact  is,"  says  Wood  house,  "a  minute  annual  change  of  latitude,  and 
a  considerable  ehai.ge  uf  longitude.  With  regard  to  the  former  change, 
we  may  conjecture  that  it  aiisi  s  either  partly  from  the  precession  of 
the  equinoxes,  anil  partly  from  otiier  causes,  or  that  it  is  altogether 
independent  cd  llie  precession."  The  succeeding  tables  show  the 
turiution  buth  in   right  ascension  and  declination  of  the  stars  whose 


latitudes  and  longitudes  we  have  just  compared.  These  variations 
more  clearly  point  out  the  general  apparent  change  produced  in  the 
heavens  by  Ik  right  motion  of  the  tart/i's  axis,  than  those  of  the  lati- 
tudes and  longitudes,  as  the  declin.itions  and  right  ascensions  of  the 
stars  are  reckoned  in  a  manner  similar  to  the  latitudes  and  longitudes 
of  places  on  the  earth.  Yet  they  are  not  in  complete  accordance  with 
the  right  motion,  as  the  latitudes  of  places  have  been  supposed  to  re- 
main fixed  and  trom  the  dissatisfactory  theory  of  corrections,  of 
w  liicli  we  shall  speak  hereafter. 

Right  .ySscensions. 


Difference 

Stars. 

1843 

1817 

in  26  years. 

al  variation. 

h.  m.     s. 

h.  m.     8. 

s. 

a  Arietis 

1  68  2006 

1  56  52-67 

87-39 

+  3-36 

Pollux 

7  35  4209 

7  34     6-06 

96-03 

+  3-69 

Spica  Virg. 

13  16  55-80 

13  15  53-79 

62-01 

+  2-38 

OC  .^quila: 

19  43     7-34 

19  41  51-05 

76-29 

+  2-93 

a  Pegasi 

22  56  56-64 

22  55  38-95 

77-69 

+  2-98 

Declinations. 


Stars. 


1843 


OC  Arietis 
Pollux 
Spica  Virg. 
OC  Aquilae 
OC  Pegasi 


N22  43  4-14 
N28  23  58-81 
S  10  20  23-55 
N  8  27  26-37 
N  14  21  41-97 


1817 


N  22  35  33-1 
N28  27  31-7 
S  10  12  6-5 
N  8  23  37-6 
N  14  13  26-0 


Difference 
in  26  years. 


7  31-04 
3  32-89 

8  17-05 
3  48-77 
8  15-97 


Mean  annu- 
al variation. 


+  17-  34 
-  8-188 
+  19-117 
+  8-779 
+  19-075 


0/  the  Collapsing  of  the  Planes  of  the  Equator  and  Ecliptic. 
The  angle  contained  between  the  plane  of  the  equator  and  ecliptic 
is  what  is  denominated  the  obliquity  of  the  ecliptic  ;  which  is  shown, 
from  repeated  observations,  to  be  variable.  In  this  place  it  will  be 
sufficient  to  show  the  results  of  a  long  succession  of  such  observations 
by  different  astronomers,  taken  from  the  "  Encyclopedia  Metropoli- 
tana"  :— 

230  B.C.,  made  the  obliquity  to  be  23°  .11'    20" 


A.D. 


Eratosthenes, 

230 

Hipparchus, 

140 

Ptolemy, 

140 

Pappus, 

390 

Aibalenius, 

880 

Araz  ichel. 

1070 

Prophatius, 

1300 

Regiomontanus  I4(J0 

Waltherus, 

H'.iO 

Copernicus, 

1500 

Tycho, 

1587 

Cassini,  sen.. 

1135(5 

Cassiiii,  jun., 

1(572 

Flamstead, 

1(590 

Dela  Caille, 

1750 

Bradley, 

1750 

De  la  Lande, 

J7G8 

Pond, 

1816 

23 

51 

20 

23 

51 

10 

23 

30 

0 

23 

35 

40 

23 

34 

0 

23 

32 

0 

23 

30 

0 

23 

29 

47 

23 

28 

24 

23 

29 

30 

23 

29 

2 

23 

2S 

54 

23 

28 

48 

23 

28 

19 

•23 

28 

18 

23 

-28 

0 

23 

27 

60 

23 

27 

34 

"Oliver  Byrne,"  1843     „  „ 

The  observations  of  Albatenius  and  Arazachel  are  here  corrected  for 
refraction  :  those  of  Waltherus,  De  la  Caille,  De  la  Lande,  computed. 
The  obliquity  of  Tycho  is  put  down  as  correctly  computed  from  his 
observations  ;  also  the  obliquity  as  determined  by  Flamstead,  is  cor- 
rected for  the  nutation  of  the  earth's  axis  :  these  corrections  L  ilande 
applied.  It  is  manifest,  from  the  above  observations,  that  the  obliqu- 
ity of  the  ecliptic  continually  decreases;  and  the  "irregularity  which 
here  appears,"  says  the  writer,  "in  the  diminution,  we  in.iy  ascribe 
to  the  inaccuracy  of  the  ancient  observations,  as  we  know  they  are 
subject  to  greater  errors  than  the  irregularity  of  this  variation.  If 
we  compare  the  first  and  last  observations,  they  give  a  diminution  of 
70"  in  100  years.  If  we  compare  the  observations  of  Lalande  with 
that  of  Tycho,  it  gives  45".  The  same  compared  with  Flamstead 
gives  50".  If  wp  compare  that  of  Dr.  Maskelyne  with  Dr.  Bradley's 
and  Meyer's,  it  gives  50".  The  comparison  of  Dr.  M askelyne's  with 
that  of  Lalande,  which  he  took  as  the  mean  of  several  results,  gives 

50",  as  determined  from  the  most  accurate  observations.  The  ob- 
servations of  Pond,  compared  with  those  of  Br.idley,  give  44"  for 
the  variation  of  the  obliquity  in  100 years,  or  044"  annually." 
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Of  Solar  and  Lunar  Nutation. 
(See  "  Wcpdliouse's  Aslrom  my,"  page  353,  chap.  %v.) 
The  two  ineqiiiilities  that  give  title  to  the  present  subject  are  im- 
mediately, or  rather  intimately,  connected  with  ihat  of  the  preceding 
(on  the  precession  of  the  equinoxes).  Woodhuuse  says, — "For  the 
purpose  of  pointing  out  the  connexion,  we  must  look  at  the  physical 
causes  of  these  inf  qualities ;  and,  in  the  inequable  action  of  the  cause 
of  precession,  we  shall  be  able  to  trace  llie  cause  of  solar  and  lunar 
nutations."  The  actions  of  the  sun  and  moon  on  the  excess  of  the 
earth — whicli  Woodhouse  assumes  to  be  "  an  oblate  spheroid,  above 
the  greatest  inscribed  sphere," — produce  the  retrogradation  of  the 
equinoctial  points,  or,  as  it  is  teclinically  called,  the  precession  of  the 
equinoxes.  The  natural  circumstances  in  the  production  of  these 
phenomena  are — the  excess  of  the  matter  just  spoken  of.  The  other 
circumstances,  scarcely  less  material,  and  iiidned  essential  to  the  phe- 
nomena, are — the  inclination  of  the  sun's  orbit  to  the  equator,  and  the 
inclination  of  the  moon's  orbit  to  that  of  the  sun's,  and,  consequently, 
to  the  earth's  equator.  If  the  sun  and  moon  were  constantly  in  the 
plane  of  the  equator,  there  would,  notwithstanding  the  earth's 
spheroidical  form,  be  no  precession.  When  either  luminary  is  on  the 
equator,  its  action  in  producing  precession  is  nothing.  Twice  a  year, 
therefore — namely,  at  the  two  equinoxes— the  sun's  force  in  causing 
piecession  is  nothing;  and  twice  a  year — namely,  at  the  solstices — it 
is  tlie  greatest.  It  must,  therefore,  be  of  some  mean  value  in  the 
intermediate  times.  The  retrogradation,  therefore,  of  the  equinoc- 
tial points,  inasmuch  as  it  arises  from  the  sun,  cannot  be  equable, 
since  the  cause  producing  it  on  no  two  successive  days  of  the  year  is 
exactly  the  same.  There  arises,  therefore,  an  inequality  of  preces- 
sion. In  consequeuce  of  such  inequality,  the  precession  in  right 
ascension  of  CCArietis  (^taking  one  of  the  instances  mentioned  in 
Woodhouse's  14th  Chapter,  p.  352)  on  May  20lh,  will  not  bear  that 
proportion  to  tlie  annual  precession  (3-34")  which  the  number  of  days 
between  January  1  and  May  20  bears  to  3G5  days;  and  generally  the 
precession  for  50  days,  whether  it  be  in  right  ascension  or  in  north 

50 
polar  distance,  will  not  be  necessarily  equal  to  ;-—  x  Pj  P  represent- 

od5 

ing  the  precession.     The  exact  portion  of  the  annual  precession  (in 

right  ascension  or  north  polar  distance)  to   which  it  is  tqual,  or  the 

correction  necessary  to  be  made  to  the  mean  portion,  will  depei.J  on 

the  season  of  the  year  to  which  the  50  days  belong.     The  precession, 

therefore,  after  being  used  as  a  correction  itself,  n  quires  to  be  c^  r- 

rected.     This,  however,  is  easily  effected  by  altering  the  number  by 

which   (see  p.  349,  "Woodhouse's  Astronomy")  it  is  necessary  to 

multiply  the   annual  precession,  in  order  to  obtain  its   proportional 

part.     Thus,  of  the   star  Serpentis,  the  annual  precession  in  right 

ascension  of  which  is  2"935",  the  mean  proportional  precession  on 

120 
April  30th  would  be   -—  X  2-935  =  -328  X  2-935,  and  328  would 
oo5 

be  the  multiplier  :  but  this  is  too  large,  the  actual  precession  gene- 
rated from  January  1st  to  April  30th  being  less  than  the  proportional 
part  (jf  the  mean.  It  may  be  made  duly  less  by  merely  lessening  the 
multiplier,  -328 :  in  the  present  instance,  it  would  be  reduced  to  -300, 
which  number,  and  like  numbers  in  like  instances,  are  furnished  by 
proper  tables  (see  "  Woollaston's  Fasciculus,"  Appendix,  page  42). 
This,  however,  it  is  to  be  noted,  is  not  the  sole  method  fur  coriecting 
the  precession.  The  inequable  retrogradation  of  the  equinoctial 
points,  or  the  inequality  of  the  precession,  is  not  the  sole  effect  pro- 
duced by  the  unequal  action  of  the  sun  on  the  earth's  excess  of  mat- 
ter above  its  greatest  "inscribed  sphere.  1  he  obliquity  of  the  eclip- 
tic, which,  were  the  precession  uniform,  would  not  be  affected  by  the 
cause  producing  precession,  is  subject  to  a  serai-annual  equation: 
since,  as  in  the  inequality  of  precession,  the  force  causing  a  change 
in  the  obliquity  arrives  twice  in  a  year  to  its  maximum.  Thence  two 
effects,  one  an  inequality  of  precession,  the  other  an  oscillation  of  the 
plane  of  the  equator,  constitute  what  is  called  the  solar  nutation." 
"There  is  also,  as  it  may  be  conjectured  from  the  arguments  just 
alleged,  a  lunar  nutation.  The  precession  of  the  equinoxes  is  pro- 
duced by  the  joint  action  of  the  sun  and  moon.  As  the  sun  not  being 
in  the  equator,  causes  that  part  of  the  precession  which  is  due  to  his 
action  to  be  inequably  generated,  so  the  moon,  continually  altering 
Ikt  declination,  is  continually  causing  precession  with  an  unequal 
force.  But  the  period  of  the  inequality  of  its  action,  from  an  evan- 
escent state  to  a  state  of  maximum,  is  different  from  the  period  of 
int-quality  of  the  sun's  action.  It  is  no  seini-annual  period.  The 
lunar  period  depends,  however,  on  principles  the  same  as  those  that 
regulate  the  solar.  When  tbe  moon's  orbit,  which  is  continually 
changing  its  position,  returns  at  the  end  of  any  interval,  lo  the  same 
posiliou  which  it  hud  at  the  beginning,  the  interval  so  circumstanced 


is  the  period  required.  Now,  this  is  regulated  by  the  motion  of  the 
moon's  nodes.  The  moon's  orbit  is  inclined  to  the  ecliptic,  and  its 
nodes  retrogade  in  about  IS  years  and  7  minlhs.  At  the  beginning, 
suppose  the  moon's  node  to  have  been  in  the  node  of  the  equator  and 
ecliptic  ;  then,  at  the  end  of  IS  years  and  7  months,  the  same  nude 
will  have  described  3G0  degrees  contrary  to  the  order  of  the  signs, 
and  returned  to  the  first  point  of  Aries;  and  during  this  retrograda- 
tion of  the  node,  the  lunar  orbit  will  have  occupied  every  position 
which  it  can  occupy  relative  to  the  equator.  The  inequality  of  the 
moon's  action,  then,  in  causing  precession,  will  have  passed  through 
all  its  vicissitudes.  But,  as  in  the  former  case,  this  is  not  the  sole 
effect  of  the  inequality  of  tbe  moon's  force.  The  plane  of  the  equa- 
tor will  be  made  to  oscillate:  so  that,  according  to  the  longitude  of 
the  ni  de  of  the  moon's  orbit,  it  will  be  necessary  to  correct  the  mean 
obliquity  on  account  of  lunar  nutation."  Woodhouse  continues  to 
say,  in  reference  to  another  part  of  his  book, — "We  have  seer,  in 
pp.  192,  193,  that  the  phenomena  of  the  precession  can  be  accounted 
for,  by  supposing  the  pole  of  the  equator  to  describe  uniformly  a 
small  circle  round  the  pole  of  the  ecliptic  in  a  period  of  25-8t)9 
years.  But  these  new  phenomena  of  precession  render  some  modifi- 
cations necessary  in  the  preceding  hypothtss.  By  reason  of  the 
solar  nutation,  the  pole  of  the  equator  w  ill  oscillate  during  halt  a  year 
about  its  mean  place  in  the  above-mentioned  small  circle,  and  the 
retrogradation  of  the  pole  will  not  be  uniform.  There  will  be  a  like 
oscillation,  and  a  like  inequality  of  precession,  from  the  lunar  nut.:- 
tion,  but  for  a  longer  period.  From  both  causes,  then,  the  north  polar 
distance,  and  the  right  ascension  of  the  stars  will  be  changed.  In 
order  to  make  the  former  the  true  precession,  we  must  corrtct  them 
both  for  solar  and  lunar  nutation." 

We  have  in  the  preceding  pages  described  the  cause  of  solar  and 
lunar  nutations.  But  lunar  nutation,  which  is  by  far  the  most  consi- 
derable, was  not  found  out  from  a  previous  persuasion  or  belief  of 
the  existence  of  its  cause.  Bradley,  soon  after  the  discovery  of 
aberration  of  light,  notictd  it  as  a  phenomenon,  and  then  assigned  its 
cause,  and  the  laws  of  its  variation.  But  the  solar  nutation  has  never 
appeared  to  astronomers  as  a  phenomenon.  It  could  scarcely  be  ex- 
pected to  be  noticed  as  such,  since  its  maximum  is  less  than  half  a 
second.  Its  existence  and  quantity  are  derived  from  physical  astro- 
nomy ;  and  on  such  authority,  it  is  introduced  as  a  correction  of  as- 
tronomical observations."  Woodhouse  concludes  this  account  by 
saying — "  It  has  been  proved,  in  confirmation  of  Bradley's  conjecture, 
that  tbe  phenomena  of  imtalion  are  explicable  tn  the  hypothesis  of 
the  pole  of  the  earth  describing  round  its  mean  place  (that  place 
which  it  would  hold  lu  the  small  circle  described  round  the  pole  of 
the  ecliptic,  were  thi  re  no  inequality  of  precession,)  an  ellipse,  in  a 
period  equal  to  the  revolution  of  the  moon's  nodes.  The  major  axis 
of  the  ellipse  is  situated  in  the  solstitial  colure  and  equal  to  19"-29  j: 
it  bears  that  proportion  to  the  minor  (such  are  the  results  of  theory; 
which  the  cosine  of  obliquity  bears  to  the  cosine  of  twice  the  ob- 
liquity: consequently,  the  minor  axis  will  be  14''-3G4.  These  are 
M.  Zach's  numbers;  Bradley's  are  18"'16;  Maskelyne's,  19"-10;  La- 
place's, 19"-l(i  (see  '  Mecanique  Celeste,'  lib.  v.,  p.  351)."  Now, 
the  right  mot.on,  or  change  of  the  earth's  axis,  is  effected  by  the  com- 
bined actions  of  the  sun  and  moon  on  the  excess  of  the  earth  over 
its  greatest  inscribed  sphere,  which  excess  will  be  shown  hereafter  le 
be  in  a  continual  state  of  change.  Former  theorists  ascribe  to  this 
influence  of  the  sun  and  moon,  upon  the  excess  above  mentioned,  the 
effects  which  we  have  just  summed  up  from  "Woodhouse's  Astrono- 
my" and  the  "Encyclopedia  Metropolitana," — namely,  "The  preces- 
sion of  the  equinoxes,"  "  Solar  and  lunar  nutation,"  and  "The  col- 
lapsing of  the  planes  of  the  equiitor  and  ecliptic."  Here  there 
is  but  one  effect  ascribed  to  this  combined  action  of  the  sun  and 
moon. 

CTo  be  concluded  in  our  next.) 

[As  far  as  we  can  understand  the  purport  of  the  above  paper,  it  is 
to  show  that  the  variation  of  the  angle  of  the  obliquity  is  not  oscilla- 
tory, as  has  hitherto  been  supposed,  and  partially  demonstrated  by 
some  of  the  most  eminent  of  modern  mathematicians.  We  trust  Mr. 
Byrne  will  in  the  next  number  favour  us  with  his  analysis,  and  justify 
the  view  he  has  taken  of  the  subject.] — Editor. 
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ON  THE  COMBINATION  OF  THE  TELESCOPE  WITH 

THE    DAGUERREOTYPE. 

{From  the  Transactions  of  the  Royal  Society  of  Bohemia,  1846.) 

Professor  Doppler,  of  Praguo,  says,  that  for  the  ascertaining  of 
the  diameters  of  tixed  stars,  tlie  telesjope  has  been  hitherto  mainly 
depended  upon,  and  that  tht-  instrument  han  been  so  far  improved  as 
it  possibly  ever  can  and  will.  The  susceptibility  of  the  human  eye 
for  the  minutest  objects  has  been  hitherto  consiilered  paramount;  but 
M.  DoppU-r  asserts,  tiiat  the  susceptibility  of  the  human  retina  is 
surpassed  many  thousand  times  by  that  of  a  prepared  (iodized)  Da- 
guerreotype plate.  Physiological  experiments  have  shown,  that  ob- 
jects, wliich  appear  to  us  under  an  angle  of  vision  fcss  than  50  or  40 
inches,  are  no  more  seen  nj  cr/eHso,  but  as  amorphous  simple  points. 
On  the  other  h and,  physiological  researches  o(  such  men  as  Miiller, 
Weber,  &c.,  have  shown,  that  the  diameter  of  one  of  the  nerve- 
papillae  of  the  retina  is  no  more  than  -^^'^f^  or  aTnnr  of  ^^Q  ''"^'i-  P^^> 
comparing  the  susceptibility  of  the  retina  papillae  with  the  micro- 
scopic experiments  made  with  Daguerre's  plates,  it  will  follow  that 
the  single  globules  of  mercury  are  of  such  extreme  minuteness,  that 
they  become  only  visible  by  a'SOO-fold  magnifying  power;  and,  tliere- 
fore,  that  on  the  space  of  a  D aguerre  plate,  equal  to  one  retina  papil- 
la, more  than  40,000  single  minute  globules  of  precipitated  mercury 
are  to  be  met  with.  Each  of  these  is  capable  ot  producing  the 
image  of  well  detined  objects— which  would  merge  on  the  human 
retina  in  single,  indiscernible  luminary  points.  Thence,  Prof.  Dop- 
pler  argues,  that  Daguerre's  plates  are  40,000  times  more  susceptible 
for  impressions  than  the  human  eye. 

Considering,  moreover,  that  a  great  improvement  in  microscopes  is 
very  probable,  M.  Daguerre  thinks  that  instead  of  telescopes,— micro- 
scopes will  come  into  use.  At  the  exact  point,  therefore,  where  the 
image  of  a  celestial  body  is  formed  before  the  object-lens  of  a  tele- 
scope of  considerable  length,  an  apparatus  is  to  be  placed,  whereby  a 
silver  plate  (iodized,  brome-iodized,  or  otherwise  prepared)  can  be 
securely  inserted.  As  the  place  of  the  images  is  the  same  for  all 
celestial  objects,  a  plate  of  a  well  defined,  constant  thickness,  can  be 
inserted  with  great  accuracy.  la  this  way,  D.iguerreotype  images  of 
all,  even  of  the  smallest,  fixed  stars  can  be  obtained,  if  (as  is  to  be 
supposed)  the  light  will  be  sufficient  to  atfect  the  plates.  It  is  also  to 
be  taken  into  account,  that  the  images  of  the  fixed  stars,  obtained  by 
an  object-lens  of  from  10  to  12  inches,  will  possess  a  light,  10,000 
times  stronger  than  they  present  to  the  naked  eye.  Plates  thus  al- 
fected,  are  to  be  treated  with  mercurial  vapours  and  laved  (tai);/-/ .<'), 
and  then  viewed  bv  a  good  microscope.  As  these  images  will  have 
been  magnified  (through  the  action  of  an  object-lens— say  of  110 
inches  focus  lenglh)  to  the  extent  of  14  times  their  natural  appaar- 
ance;  and  being  again  magnified  1,200-fold,— the  angle  of  vision  under 
which  they  are  now  to  be  viewed,  will  have  been  increased  lt5,S00- 
fold. 
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Encyclopiedia  of  Civil    Engineering, — Historical,    Theoretical,    and 

Practical.     By  tDWARD  Crest.     Royal  Svo.     London:  Longman 

and  Co.     1847. 

Mr.  Cresv's  long  expected  Encyclopedia  of  Engineering  has  at 
length  made  its  appearance,  much  to  the  credit  of  its  indefatigable 
and  talented  author,  who  after  three  years  of  compilation  has  produced 
a  work  which  forms  a  vast  octavo  volume,  consisting  of  rather  more 
than  IGOO  closely  printed  pages,  and  upwards  of  3000  well  executed 
wood  engravings  by  Branston. 

The  work  is  divided  into  two  parts — the  one  entitled  "The  His- 
tory," the  other  "The  Theory  and  Practice,  of  Engineering."  The 
first  division  might  with  more  propriety  have  been  termed  the  "His- 
tory of  Engineering  and  Arcliit -cture,"  as  a  consider.ible  portion  of  it 
is  devoted  to  the  description  i.f  merely  the  external  forms  of  edifices. 

To  the  History  of  Engineering  we  shall  for  the  present  confine  our 
rem.irks,  reserving  for  another  O|)portunity  the  consideration  of  the 
second  and  more  practical  division.  From  this  our  aera  of  "  the  rail- 
way and  the  steam-ship,  and  the  tlioughts  that  shake  mankind," 
Mr.  Cresy  transports  us  to  a  period  coeval  with  th.'  first  rude  at- 
tempts of/Etheopian  architecture,  and  starting  from  that  point  ex- 
hibits, step  by  step,  the  gr.ulual  progress  of  structural  science.  The 
principle  of  the  arch,  which,  according  to  the  authorities  quoted  in  the 
Encyclopaedia,  must  have  been  known  to  the  early  Egyptians,  is  lost 
bight  of  in  a  marvellous  manner  by  the  Greeks;  its  employment  even 


by  the  Egyptians,  seems  to  have  been  very  limited.  The  trabeate 
was  apparently  more  consonant  than  the  arcuate  style  to  the  severity 
of  ancient  ideas  of  beauty.  The  repose,  the  grand  simplicitv,  and 
oneness  of  elTect  of  early  Grecian  architecture  are  due,  mainly,  to  the 
exclusion  of  .ill  curved  lines  and  tracery,  and  seem  to  us  impossible  to 
be  developed  in  any  construction  that  admits  the  arch  as  a  prominent 
feature.  For  our  part,  we  believe  that  the  contrast  between  the  vast 
simple  masses  of  ancient  masonry,  and  the  clear  deep  unclouded  blue 
of  an  eastern  sky,  must  have  produced  an  effect  infinilelv  more  sub- 
lime than  the  most  gorgeous  of  English  arcuate  cathedrals,  viewed  as 
thuj  are  against  the  clonded  sky,  and  through  the  smoky  medium  of 
our  dull  climate.  The  vault  of  Mycens,  to  which  reference  has  been 
made  in  a  former  number,  is  a  curious  instance  of  the  form,  without 
the  properties,  of  the  arch. 

From  Grecian,  Mr.  c;rpsy  conducts  us  to  Roman  architecture,  a 
division  of  the  work  containing  some  highly  interesting  information, 
of  which  we  shall  pr  'cei-d  to  give  an  analysis.  It  commences  with  an 
account  of  the  walls,  towers,  and  other  military  defences  of  the  im- 
portant city  of  Rome:  we  have  engravings  of  the  wall  of  Sevrus 
Tullius,  which  surrouu  led  the  entire  city  ;  the  bold  severity  of  the 
outline,  the  battering  of  the  lower  portion  of  the  wall,  and  the  capping 
formed  by  an  einbattlement,  show  at  once  its  object — that  of  a  defen- 
sive boundary  ; — next  we  have  the  Aurelian  Wall  and  Gate  of  St.  Paul, 
then  the  Gate  of  Spello,  of  Aosta,  approaching  in  design  to  our  Norman 
style  of  architecture.  The  Gate  of  Perugia  is  another  example  of  ao 
early  gate,  marked  by  the  boldness  of  its  outline.  The  Gate  of  Augus- 
tus, at  Fano,  is  of  a  more  ornamental  character: — 
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THE  GATE  OP  AHGUSTUS  AT  FANO. 

"  The  lower  portions  of  which  are  of  great  antiquity.  Farm  u  Fortunae  was 
the  name  the  city  formerly  bore,  which,  from  its  saniptaous  buildings,  was 
greatly  admired.  There  are  three  entrances,  fliuked  by  circular  towers, 
wliich  rise  to  a  considerable  height,  the  two  upper  stories  hiiuj  lighted  by 
semicircular-headed  openings,  and  crowned  with  a  bald  projijcting  cornice, 
over  which  is  the  hattleoieiit.  Immediately  over  the  three  entrances  was  a 
gallery,  formed  hy  seven  arches,  between  Corinthian  pilasters,  and  surmounted 
hy  a  regular  entablature.  The  repairs  these  walls  underwent  during  the 
reign  of  Constantiue  somewhat  changed  their  character,  and  since  that  pe- 
riod the  upper  story  was  destroyed  by  a  cannonading  which  took  place  when 
this  town  opposed  Julius  II.  Various  inscriptions  remain  amid  the  several 
works  of  restoration." 

and  lastlv,  we  have  the  Gate  of  Autun,  one  of  a  triumphal  character. 

The  work  then  proceeds  describing  the  materials  used  in  the  edi- 
fices of  Rome.  Burnt  bricks  came  into  general  use  for  public  build- 
ings about  the  time  of  Augustus,  when  they  were  made  less  than  an 
inch  in  thickness,  of  u  triangular  shape  ;  sometimes  the  brickwork  was 
formed  of  a  mixture  of  red  and  yellow  brick ;  at  a  later  period  a  mixed 
construction  was  formed  of  brick  and  tufa,  as  inCaralla's  circus.  With 
the  decline  of  Roman  institutions,  we  are  told  that  the  art  of  construc- 
tion lost  its  excellence,  and  that  no  care  was  taken  in  the  selection  of 
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the  materials.  Various  descriptions  of  stones  were  used, — the  tufa 
of  a  reddish  liue,  and  of  a  volcanic  jiroduclioti,  niucli  used  for  the  in- 
terior of  walls,  and[in  reticulated  and  rubble  walls; — pepperino,  anotlier 
stone  much  used,  also  of  volcanic  production,  but  harder,  and  resisting 
the  action  of  fire  and  the  weather  better  tli;ai  the  tufa; — and  tlie  traver- 
tine, a  stone  much  used  in  public  edifices,  calcareous,  hard,  and  of  a 
yellow  tint.  The  most  ancient  edifices  of  Rome  were  constructed  of 
Albano  stone,  put  together  in  squared  blocks  and  united  by  metal 
cramps;  it  was  also  used  in  conjunction  with  the  travertine  stone, 
which  from  its  greater  hardness  was  used  in  those  parts  of  an  edifice 
most  liable  to  injury,  as  arches,  architraves,  cornices,  &c.  Marble  of 
various  countries  was  also  largely  introduced  in  the  public  edifices  of 
Rome.     The  Romans  devoted  much  attention  to  pavements,  which — 

"  When  used  for  floors,  were  highly  decorated,  much  attention  being  required 
to  prepare  the  soil  to  receive  them,  and  to  select  the  material  of  which  they 
were  formed.  When  on  the  ground,  it  was  carefully  examined,  and  rendered 
solid  throughout,  after  which  it  was  spread  over  with  some  dry  material. 
When  laid  upon  a  timber  floor,  walls  were  not  buUt  under  it,  but  a  space 
left  between  it  and  the  floor,  that  the  drying  and  settling  should  be  equal 
throughout.  Holm  timber  was  preferred  to  oak,  being  less  likely  to  split 
and  warp,  and  thus  cause  cracks.  After  the  joists  were  laid,  thin  boards 
were  fastened  down  to  them  by  two  nails,  driven  through  the  edges  of  each, 
which  prevented  their  rising.  Fern  or  straw  was  then  spread  over  the  whole, 
to  prevent  the  lime  coming  in  contact  with  the  timber,  which  would  have 
immediately  caused  it  to  decay.  Over  this  was  a  layer  of  rubbish,  the  stones 
of  which  were  as  large  as  would  lie  in  a  man's  hand  :  on  this  layer  the 
pavement  was  afterwards  laid.  New  rubbish  required  that  every  three  por- 
tions should  be  mixed  with  one  of  lime;  and  old,  five  parts  to  two  of  lime. 
Wooden  beaters  were  employed,  which  by  repeated  blows  reduced  it  to  the 
thickness  of  nine  inches.  An  upper  layer,  composed  of  three  parts  of  pots- 
herds and  one  of  lime,  was  spread  over  this  to  a  depth  of  six  inches,  on 
which  was  laid  the  slabs  of  marble,  stone,  or  tessera;,  care  being  taken  that 
the  whole  should  lie  in  a  proper  inclination  :  it  was  then  rubbed  otT,  and  the 
joints  or  edges  of  the  ovals,  triangles,  squares,  hexagons,  or  other  figures, 
made  perfectly  smooth.  After  rubbing  and  polishing,  marble  dust  was 
strewed  over  ;  then  lime  and  sand  run  into  the  joints. 

Pavements  in  the  open  air  had  over  the  first  flooring  another  layer  of 
hoards  crossing  them,  properly  secured  by  nails,  so  that  the  joists  were 
doubly  covered.  The  pavement  first  laid  was  composed  of  two  parts  of 
fresh  rubbish,  one  of  potsherds,  and  two  of  lime.  After  the  first  layer,  a 
composition  was  spread  over  it,  pounded  into  a  mass,  not  less  than  twelve 
inches  thick.  The  upper  layer  being  spread,  the  pavement,  consisting  of 
tesserEE,  each  about  two  inches  thick,  was  laid  on,  with  an  inclination  of  two 
inches  to  ten  feet,  to  prevent  the  frost  from  injuring  it  at  the  joints  :  before 
the  winter  it  was  saturated  with  dregs  of  oil.  When  great  care  was  required, 
the  pavement  was  covered  with  tiles  two  feet  square,  properly  jointed,  having 
small  channels  an  inch  in  depth  cut  in  the  edge  on  each  side.  These,  filled 
with  lime,  tempered  with  oil,  had  the  edges  rubbed  in  and  pressed  together. 
The  lime  in  the  grooves  or  channels  growing  hard,  neither  water  nor  any- 
thing else  would  pass  through.  After  this  precaution,  the  upper  layer  was 
spread  and  beaten  with  sticks  ;  over  which,  either  large  tesserse  or  "angular 
tiles  were  laid  with  the  proper  incUnation." 

Mr.  Cresy  has  given  us  some  architectural  descriptions  of  the  pub- 
lic buildings  of  Rome.  Although  they  do  not  strictly  belong  to  en- 
gineering, the  examples  afford  data  for  construction; — we  have  en- 
gravings of  the  Basilica  at  Fano,  lie  Amphitheatres  of  Castreuse 
and  the  Coliseum, 

For  the  purpose  of  covering  in  the  arena  of  these  amphitheatres, 
and  to  protect  the  spectators  from  the  rain  or  sun,  a  velarium  or  co- 
vering was  used: — 

"  Lampridins  (in  Com.  a  Militibus,  Classiariis)  informs  us  that  the  ma- 
nagement  of  the  vela  was  left  entirely  to  saUors,  as  they  were  more  expert 
in  going  aloft  amidst  ropes,  and  understood  the  tackle  which  regulated  the 


spreading  of  it  better  than  others.  There  can  be  no  doubt  that  it  required 
considerable  dexterity  on  the  part  of  the  engineer  to  keep  steady  an  awning 
containing  113,345  superficial  feet,  which  would  be  required  for  the  amphi- 
theatre  at  Nismes,  and  for  the  magnificent  Coliseum  nearly  250,000  superfi- 
cial feet,  or  more  than  double;  the  weight  of  which,  at  only  one  pound  per 
foot,  comprising  the  ropes  and  tackle,  would  amount  to  112  tons  or  there- 
abouts. So  vast  a  weight  disposed  and  uphtld  by  tension  alone  creates  our 
wonder  and  admiration. 

At  the  level  of  the  attic  story  are  120  projecting  consoles,  each  having  a 
circular  hole  about  10  inches  in  diameter,  corresponding  with  a  circular  mor- 
tice of  the  same  size,  and  6  inches  in  depth,  made  in  the  projection  of  the 
cornice  of  the  second  order.  The  upper  opening  of  the  hole  in  each  con- 
sole has  externally  a  groove  2  inches  in  height,  destined  for  an  iron  collar, 
to  which  was  attached  a  tie,  which  secured  it  to  the  wall  of  the  attic  at  the 
level  of  the  top  of  the  console  :  the  holes  which  contained  these  have  some 
portions  of  the  iron  run  with  lead  remaining. 

The  whole  of  each  console  received  a  round  mast,  which,  passing  through 
it  rested  in  a  hole  sunk  in  the  cornice  below,  the  iron  collar  preventing  it 
from  acting  against  the  sides  of  the  console  and  fracturing  it.  The  masts 
alone  would  not  be  sufficient  to  support  the  weight  of  the  vela,  extending 
over  an  elliptical  area,  the  axis  of  which,  in  one  direction,  was  436  feet,  and 
in  the  other,  331.  To  aid  in  the  support,  other  posts  were  introduced  through 
mortices  about  10  inches  in  length,  placed  opposite  each  console,  at  the  pro- 
jecting part  of  the  moulding  which  crowns  the  interior  of  the  attic;  on 
each  side,  4  or  5  inches  from  the  edge  of  the  attic,  are  holes  still  containing 
the  lead  which  secuied  the  iron  ties  that  held  these  latter  posts  in  their 
places.  Under  the  mortice  holes  are  others,  8  inches  square,  and  2  feet  in 
depth,  made  in  the  upper  step  of  the  attic  to  receive  the  second  posts.  The 
two  posts  were  afterwards  securely  braced. 

Over  the  centre  of  the  arena  was  an  oval  covering,  permanently  fixed, 
which  in  the  Coliseum  was  ornamented  with  an  immense  golden  eagle. 
Round  the  edge  of  this  oval  covering  was  attached  a  large  cable.  120  pair 
of  cords,  of  equal  length,  stretched  from  the  masts  on  the  exterior  to  this 
cable,  were  worked  by  pulleys;  thus  forming  as  many  compartments.  Each 
pair  of  cords  was  furnished  with  rings,  to  which  the  covering  was  attached, 
so  that  it  could  he  drawn  backwards  and  forwards  at  pleasure.  The  whole 
of  these  nere  called  the  vela  or  velaria,  and  each  single  compartment  vela- 
rium. The  distance  between  the  ropes  on  which  the  velarium  ran  was 
greater  towards  the  attic  than  at  the  centre;  consequently,  to  make  the 
velarium  run  freely  on  its  rings,  it  was  necessary  that  it  should  be  of  an 
equal  width  throughout  :  when  spread,  towards  the  attic  it  was  stretched, 
whilst  towards  the  centre  it  sagged,  and  formed  as  it  were  a  fold.  To  pre- 
vent the  sun  passing  through  the  opening  thus  made  by  the  sagging,  an  in- 
ternal hanging  was  attached  around  the  fixed  permanent  oval." 

The  Romans  devoted  great  attention  to  the  construction  of  baths 
which  were  generidly  used  by  all  classes  of  citizens.  At  one  time, 
there  were  more  than  800  baths  in  Rome  ;  the  most  complete  con- 
tained six  principal  apartments, — 1st.  TXe  ^ji-oiy^triKm,  for  undress- 
ing; 2nd.  The  Frigidarium,  cr  cold  bath;  3rd.  The  Ttpidariitm,  used 
to  prevent,  by  the  temperate  air  which  it  contained,  the  dangerous 
effects  of  too  sudden  a  transition  from  the  extreme  of  cold  to  that  of 
heat ;  4th.  The  Laconium,  an  apartment  warmed  by  a  stove,  to  send 
forth  a  dry  heat ;  6th.  T/ie  i?a/««««,  or  warm  bath  ;  6tb.  The  Eltotht- 
sium,  or  Onctuarium,  where  the  oils  and  perfumes  used  by  the  bathers 
were  kept. 

We  now  come  to  that  portion  of  the  work  which  may  be  strictly 
considered  as  connected  with  engineering — harbours  and  buildings  in 
water.  It  will  be  seen  by  the  construction  of  these  works  that  the 
Romans  devoted  vast  talent  to  their  formation  and  construction. 
In  our  Journal  for  January  last,  we  gave  a  highly  interesting  paper  on 
the  Harbour  of  Ostia  near  Rome,  by  Sir  John  Rennie,  together  with  a 
plan  of  the  harbour.  We  are  now,  through  the  labours  of  Mr.  Cresy, 
enabled  to  give  engravings  showing  a  section  through  Claudius' 
Port,  and  the  elaborate  Pharos. 
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PHAROS,    AT    OSTIA. 

"  The  port  corntrncted  by  Claudius,  in  advance  of  that  of  Trajan,  was 
amongst  the  boldebt  executed  by  Roman  engineers: — an  oval  sheet  of  water, 
enclosed  from  the  ocean  by  broad  and  spacious  nmles.  affording  a  safe  haven 
for  vessels  which  navigated  the  western  shores  of  Italy  :  an  artificial  island 
lay  between  the  horns  of  these  two  mnles,  with  towers  at  each  extremity, 
containing  machinery  and  tackle  of  various  kinds,  by  which  the  boatmen 
could  at  all  times  enter  safely.  These  constructions  must  have  been  a  work 
of  prodigious  labour;  their  solidity  is  attested  by  the  writers  of  the  time, 
particularly  by  Pliny.  In  the  middle  of  this  island  stood  a  pharos,  before 
which  was  the  colossal  statue  of  the  emperor  Claudius.  Fire  was  placed,  at 
the  approach  of  night,  in  the  upper  story  of  this  lofty  structure,  which  could 
be  seen  from  a  considerable  distance.  Orders  of  the  purest  architecture 
decorated  three  of  the  stories,  and  ingeniously-contrived  rooms  and  stair- 
cases served  for  the  use  of  the  officers  and  men  to  whom  this  part  of  the 
port  was  entrusted.  Covered  galleries  and  porticoes  standing  high  above 
the  sea,  and  stretching  far  into  the  ocean,  invited  mariners  to  enter,  and 
produced  an  imposing  effect  to  all  who  navigated  these  seas. 

The  port  of  Claudius  united  to  that  of  Trajan  gives  us  an  idea  of  the 
arrangements  in  use  during  the  reign  of  these  cniperurs;  magazines  for 
stores  of  all  kinds,  docks,  slips,  and  other  buildings  usually  tnund  in  a  mo- 
dern  port,  were  here  executed  in  a  manner  equal  tfi  those  of  the  imperial 
city.  Temples,  triumphal  arches,  rostral  columns,  and  trophies,  occupied 
the  spaces  not  used  by  the  mariners,  and  noble  roads  conducted  the  mer- 
chandise  and  warlike  stores  from  thence  to  every  part  of  the  empire." 

Desciiptions  and  engravings  are  given  of  the  liarbours  at  Naples, 
Cuma,  Puzzuoli,  Spezzia,  Genoa,   Ancona,  Antium,  Tareutuni,  and  ' 


BrundusiuHi, — all  of  them  possessing  considerable  interest;  tiien  fol- 
lows some  account  of  the  Roinm  roads  and  the  celebrated  Appian 
way,  which  is  succeeded  by 

The  Bridges  of  the  Romans. 

These  bridges  are  generally  constructed  with  semicircular  arches 
of  stone  of  the  hardest  qudily  ;  they  were  remailiably  solid  and  well 
proportioned,  and  formed  fine  specimens  of  Roman  architecture  as 
applied  to  bridge  building; — the  Ponte  Sisto  and  Bridge  of  St.  Aii- 
gelo  are  two  fine  examples.  The  bridge  and  .iqueduct  of  Spoleto 
consisted  of  10  Gothic  arches,  70  ft.  3  in.  span  ;  the  centre  arches 
stood  328  feet  high  above  the  river  Mor.igla. — Trajan's  Bridge,  ov  er 
the  Danube,  the  most  magnificent  in  Europe,  built  a.d.  12U,  consisted 
of  20  semicircular  arches,  180  ft.  5  in.  span;  the  springings  were 
4G  feet  above  the  river,  and  the  piers  (54  feet  thick  by  85  ft  3  in. 
wide:  the  stones  used  were  enormous,  but  it  wis  destrovi'd  a  short 
time  after  its  construction. — The  Bridge  near  Terni,  on  the  Nera,  con- 
sisted of  17  arches,  131  ft.  3  in.  span,  and  111  ft.  ti  in.  high  up  to  the 
springing;  the  piers  were  27  ft.  G  in.  thick,  and  the  total  length  of 
the  bridge  2592  feet,  by  32  feet  wide.  The  dimensions  of  the  few 
examples  we  have  selected  show  tliat  the  Romans  were  quite  equal 
to  the  modern  engineers  in  the  stupendous  character  of  their  works. 
We  shall  close  this  account  with  some  particulars  of  the  Bridge  of 
the  Trinity, — one  of  more  recent  date.     (See  Engraving,  Plate  VIII.) 

"The  Bridge  of  the  Trinity,  at  Florence,  was  constructed  in  1750  • 
by  Ammanati,  a  celeliraled  architect.  This  bold  work  consists  of  three 
arches,  nearly  elliptical,  the  curve  beinj;  portions  of  two  parabolic  arches, 
whose  angle  at  the  top  is  masked  by  an  escutcheon.  The  span  of  the  arches 
is  from  87  feet  7  inches  to  95  feet  10  inches  ;  the  springings  are  7  feet  10 
inches  above  low  water,  and  the  rise  is  one-sixth  of  the  span  ;  the  arches 
are  3  feet  2  inches  thick.  The  breadth  of  the  piers  is  26  feet  3  inches,  and 
that  of  the  bridge  33  feet  9  inches.  The  facings  of  the  piers  are  worked 
stone,  with  well  executed  mouldings.  The  other  parts  of  the  structure  are 
of  rubble  ;  the  foundations  rest  on  a  general  framework,  surrounded  and 
crossed  by  several  rows  of  piles.  A  defect  which  occurred  under  one  of  the 
piers  of  the  bridge  was  repaired  in  1811  by  the  elder  Goury." 

The  architectural  character  of  the  Bridge  of  the  Trinity  at  Flo- 
rence is  particularly  worthy  of  attention,  because  it  is  a  rare  instance 
of  pure  arcuate  construction,  executed  subsequently  to  the  decav  if 
Pointed  architecture.  The  "  Revival"  (or  ns  it  ought  to  be  called 
the  "Kuiu"J  of  architecture  had  no  more  hideous  or  conspicuous 
characteristic  than  that  of  sticking  upon  arches  ornaments  of  a  totally 
inafipropriate  character.  The  taste  which  promoted  this  fashion  was 
precisely  that  of  the  Indian  squaw  or  African  savage,  who  slick  bits 
(if  nnery  in  their  ears  and  nostrils.  The  Florence  bridge,  howeV''r,  is 
singularly  free  from  these  faults,  though  erected  at  a  period  when  the 
sul)servience  of  decoration  to  construction  was  utterly  disregarded — 
it  has  nut  the  slightest  vestige  of  trabeate  construction. 

Except  in  the  Pointed  period,  this  merit  is  extremely  rare.  Pre- 
viously to  that  period  the  Romans,  and  subsequently  to  it  the  Re- 
vivalists, treated  the  arch  as  a  thing  to  be  ashamed  of.  They  en- 
deavoured to  disguise  its  real  character  as  much  as  possible,— ab- 
surdly overloading  it  wth  the  forms  of  Greek  temple-architecture, 
and  producing  a  nons.nsical  cuiubination  which  would  appear  irre- 
sistibly ludicrous,  had  not  a  multitude  of  examples  familiarised  our 
eyes  to  the  incongruity.  Let  tlie  reader  compare  Blackfriars  or 
Waterloo  Bridges,  with  their  foolish  unmeaning  columns,  with  this 
Bridge  at  Florence  or  London  Bridge ;  and  then,  if  he  can  so  far 
overcome  the  prejudices  of  education,  ask  himself  whicli  is  the  purer 
and  mure  sensible  architectural  design. 

We  now  come  to  a  very  interesting  portion  of  Roman  engineering 
— that  is,  the  supply  of  water.  The  Romans  devoted  great  zeal  and 
attention  to  the  obtaining  of  a  good  supply  of  pure  and  wholesome 
water, — not  like  the  Londoners,  who  are  content  with  obtaining  their 
supply  from  the  polluted  river,  because  the  whole  district  of  the 
metropolis  is  under  a  monopolising  combination. 

The  supply  of  Rome  with  water  required  seven  aqneducts,  until 
the  time  of  Caligul.i,  when  two  others  were  commenced.  The  most 
remarkable  were,  the  ./Iqua  Julia  and  the  Tepula,  the  length  of  the 
two  being  17,126  paces,  7,000  of  which  were  above  ground,  and  t),472 
on  arches.— The  Anio  Fetus,  length  43,000  paces,  221  of  which  were 
subterranean,  to  convey  the  water  from  the  Anio,  above  Tivoli  ;  at  a 
subsequent  period,  the  water  was  brought  from  the  river  at  a  greater 
distance,  20  miles  beyond  Tivoli,  for  the  purpose  of  obtaining  the 
water  of  the  Anio  in  a  purer  state;  the  length  of  this  last  aqueduct 
was  G  1,7 10  paces,  7,4G3  being  above  ground,  and  the  remainder  sub- 
terranean.—The  jdqaaAppia,  the  first  aqueduct  constructed  in  Rome, 
was  11,190  paces  in  length;  the  whole,  excepting  GO  paces,  was  car- 
ried underground  and  arched  over. — The  Aqua  Ftrgo,  14,105  paces 
in  length, — r2,8G5  underground,  the  remainder  above,  on  700  arches. 
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"  The  arches  which  rjecnrate  some  portion  of  this  aqueduct  are  not  only 
well  proportioned,  but  receive  further  einbeMishraent  frorn  a  regular  ord.-r  of 
Corinthian  coluruns:  where  the  passage  is  preserved  through  the  line,  the 
elevation  is  increased  by  an  additional  height.  The  section  at  the  side  shows 
the  channel  for  the  streiira,  which  flowed  in  the  attic,  built  above  the  order, 
covered  in  by  a  vault  carefully  worked  and  well  tied  togeiln-r  :  here  every 
precaution  seems  to  have  been  taken  to  guard  against  leakage,  which,  if  it 
ever  happened,  would  be  immediately  discovered,  by  the  pouring  out  of  the 
water  at  the  defective  place  ;  and  along  the  whole  line  of  aqueduct,  mate- 
rials were  deposited,  that  there  might  be  no  delay  m  the  work  ;  there  would 
be  also  less  to  perform  than  to  take  up  a  whole  length  of  mains  laid  under 
a  solid  and  hard  pavement,  rendered  impassable  during  the  progress.  Such 
an  inconvenience  in  crowded  streets,  the  Romans  wisely  avoided,  and  con- 
tinued to  prefer  the  system  of  raised  aqueducts  to  those  buried  in  vaults 
under  ground." 


AQnA     VIRGINE. 

Th«  engravings  of  this  viaduct,  and  also  of  tlie  Gate  of  Augustus, 
at  Fano,  show  a  combination  of  the  Trabeate  and  Arcuate  architec- 
ture, so  much  adopted  by  the  Romans;  although  it  is  highly  ornate, 
tlie  combination  of  the  two  do  not  appear  to  form  one  construction:— 
the  Trabeate  looks  like  an  accessory  to  the  Arcuate,  and  put  up  after 
the  latter  had  been  erected.  This  barbarism  of  attaching  idle,  un- 
meaning columns  and  entablatures  to  useful,  effective  arches,  is  com- 
pared by  Hope,  in  his  Architectural  Essay,  to  the  barbarous  treatment 
of  his  subjects  by  the  tyrant  Mezentius,  who  tied  living  men  to  dead 
corpses.  Many  a  modern  architect  would  do  well  to  think  over  this 
comparison. 

Drainage  was  also  well  understood  bv  the  Romans,  as  may  be  shown 
by  the  great  drainage  of  the  Pontine  Marshes,  26  miles  in  lenglh,  and 
the  Cloaca  Maxima,  a  sewer  U  feet  in  width  and  32  feet  hicrh  for  the 
drainage  of  the  Imperial  (Jity.  The  drainage  of  the  lak?s  Albano 
and  Fucino  may  vie  with  any  of  our  modern  works. 

We  must,  however,  abruptly  terminate  our  extracts  from  Rome,  or 
we  shall  trespass  too  far  for  the  length  of  our  review  ;  and  proceed 
at  once  to  France.  It  is  necessary,  however,  to  make  the  preliminary 
remark,  that  Holland  and  Germany  are  briefly  dismissed  in  two  pages, 
without  a  single  illustration:  this  conciseness  is  to  be  regretted  as 
those  countries  affbrd  some  noble  examples  of  engineering;  particu- 
larly Holland,  in  its  canals,  sea  walls,  and  works  of  drainage. 

Engineering  in  Fkance  is  very  fuUv  noticed,  with  ample  illustra- 
tions. Mr.  Cresy  has  availed  himself  of  the  numerous  treatises  on 
engineering  which  form  so  valuable  a  portion  of  French  scientific 
literature  ;-he  has  given  detailed  accounts  of  all  the  principal  ports 
and  harbours  of  France.  The  description  of  the  celebrated  break- 
water at  Cherbourgh,  formed  by  truncated  timber  cones,  150  feet 
diameter  at  bottom,  60  feet  at  top,  and  70  feet  high,  is  highly  inte- 
resting. The  lighthouses  and  canals  are  next  given,  and  are  fallowed 
by  engravings  ot  numerous  bridges  erected  in  France,  one  of  which 
we  have  selected  as  a  good  specimen  of  French  bridge-building:— 

"The  Bridge  of  Sevres,  over  the  Seine,  on  the  road  from  Paris  to  Ver- 
sallies,  was  designed  by  M.  Becquey  de  Beaupre,  and  executed  bv  M  Vieou- 
reux;  it  was  finished  in  1820,  and  consists  of  nme  principal  semicircular 
arches,  59  feet  in  span,  and  two  lesser  16  feet  4  inches  in  span  for  the  tow- 
ing path  The  tnickness  of  the  piers  is  1 1  feet  5  inches ;  the  width  of  the 
bridge  42  feet  /  mches.  It  occupies  the  situation  of  an  old  wooden  bridge 
and  the  axis  is  in  the  direction  of  the  dome  of  the  Invalides.  The  piers' 
were  founded  by  means  of  caissons.  The  arches  were  constructed  on 
trussed  centres,  which  did  not  change  their  form  during  the  placing  of  the 
vouissoirs.  o  r         & 

All  the  arches  were  keyed  in  July,  1815,  except  the  erst  on  the  right  bank 
where  there  still  remained  fourteen  courses  of  voussoirs  to  place,  when  or- 


ders were  given  to  break  down  the  bridge,  and  the  centre  of  this  arch  was 
first  set  on  fire,  and  the  fourth  blown  up  by  two  discharges,  which  caused 
the  rupture  of  some  of  the  inner  voussoirs  of  the  arches,  and  it  was  after- 
wards discovered  that  settlement  bad  taken  place  in  the  third,  fourth,  fifth 
and  sixth  piers,  the  greatest  of  which  was  2J  inches.  In  1818,  the  sixth 
pier  was  loaded  with  112  tons,  without  anv  movement  resulting;  it  was 
thought  fit,  however,  to  discharge  the  weight  bv  means  of  arches  in  the 
'""■*K.  T^''<^/"»"^^t'7  Pilss  were  3  feet  1 1  inches  apart,  and  each  carried  a 
weight  of  52  tons ;  the  voidings,  however,  diminished  this  weight  bv  about 
&4  tons.  A  general  foundation  was  also  constructerl  bv  throwing  in'rubhle. 
The  settlements  are  attributed  to  th«  efl-ect  of  the  explosions;  but  they 
would  not  perhaps,  have  taken  place  ba,i  the  piles  been  less  loaded,  or  the 
intervals  between  them  been  filled  in  with  hydraulic  masonry  to  a  height  of 
b  or  8  feet  between  the  ground  and  the  tops  of  the  piles,  instead  of"  with 
masonry  laid  m  common  mortar,  which  does  not  harden  under  water 

In  this  beautiful  example,  the  roadway  is  kept  perfectly  level  throughout, 
and  the  arches  are  all  of  the  same  span;  this  was  rendered  necessary,  as 
the  banks  on  each  side  of  the  river  were  low,  and  it  was  not  deemed  advis- 
able to  raise  the  crown  of  the  roadway,  which  might  have  been  done  on  the 
Pans  side,  but  towards  the  town  of  Sevres  it  wuuld  have  been  more  difficult 
to  accomplish,  as  the  houses  on  each  side  of  the  street,  and  the  entrance  to 
the  royal  park,  would  have  been  equally  inconvenienced.  The  piers  all  of 
the  same  dimensions,  are  of  great  strength,  their  width  being  nearly  equal 
to  a  fifth  of  the  span  of  the  arch. 

The  faces  of  the  voussoirs,  which  are  rusticated  and  rounded,  increase  in 
depth  towards  the  springing ;  the  effect  is  improved  by  this  arrangement, 
and  we  have  an  additional  strength  given  where  it  is  most  required.  For 
the  piers,  abutments,  and  arch  stones,  the  best  stone  which  could  be  obtained 
was  made  use  of,  and  apparently  the  atmosphere  has  produced  little  change 
upon  It :  as  the  stones  laid  in  the  quarry,  so  are  they  bedded,  and  their  di.: 
raensions  and  proportions  are  well  defined  for  their  respective  situations.  In 
the  spandrils  and  wing-walls,  there  does  not  appear  to  have  been  sufficient 
attention  paid  to  the  backing,  and  inierior  material  is  said  to  have  beau 
used. 

This  bridge,  which  has  a  decidedly  Roman  character,  of  which  fig.  1, 
Plate  Vlll.,  is  a  general  view,  is  one  of  the  best  where  semicircular  arches 
have  been  preferred  to  the  elliptical;  the  same  centre  would  serve  for  all  the 
arches,  and  there  IS  some  economy  in  such  an  arrangement;  hut  the  piers 
occupy  together  upwards  of  90  feet,  while  the  breadth  between  the  abut- 
ments  or  water-way  does  not  exceed  622  feet :  by  the  adoption  of  a  flatter 
arch,  fewer  piers  would  have  been  required,  and  consequeotiv  more  water- 
way would  have  been  obtained:  hut  the  whole  is  deservedly  much  admired 
and  Its  design  seems  in  harmony  with  the  scenery  around,  and  with  the  cha- 
racter of  the  river  :  over  a  stream  where  the  tide  rose  considerably,  or  the 
navigation  was  more  important,  a  holder  design  might  have  been  intro- 
duced. 

The  elevation  and  section  through  the  piers  (figs.  2  and  3,  Plate  VIII ) 
show  Its  solid  construction,  and  the  form  also  of  its  starlings  :  over  the  arch 
are  well  contrived  drains,  which  lead  off  the  waters  that  fall  upon  the  road- 
way, an.i  conduct  them  behind  the  spandrils  into  the  stream  below:  the 
blocking  course,  which  forms  the  parapet,  is  supported  upon  a  bold  block 
cornice;  and  the  absence  of  all  balustrade  and  rading  greatly  adds  to  the 
effect  of  the  structure.  The  roadway  is  paved  thronghous,  and  at  the  sides 
beyond  the  water-channel  is  a  footway  laid  with  a  gentle  inchnation." 

The  works  of  the  United  States  occupy  a  few  pages,  but  no  illus- 
trations are  given  of  the  numerous  engineering  works  with  which 
America  abounds. 

Engineering  in  Great  Britain  next  occupies  a  considerable 
portion  of  the  work,  which  we  must  pass  over  until  next  mouth, 
giving  now  only  the  description  of  London  Bridge,  which  we  may 
boast  as  being  one  of  the  finest  specimens  of  bridge-bulldino-  in  the 
world,  and  one  of  the  noblest  edifices  of  the  City  of  LanJoo.  ° 

"When  the  committee  of  the  House  of  Commons  had  determined  upon 
the  erection  of  a  new  bridge,  Mr.  George  Rennie,  at  the  desire  of  his  father 
the  late  Mr.  Rennie,  made  the  design  as  it  is  now  executed  ;  and  as  the 
country  lost  the  services  of  Mr.  Rennie  by  his  death  in  1821,  the  execiilion 
of  this  important  undertaking  devolved  upon  his  sons,  and  Mr.  George  Ren- 
nie holding  at  that  time  a  situation  under  the  government,  his  brother,  Sir 
John,  who  was  his  junior,  was  named  the  acting  engineer.  Messrs.  Jo'liffe 
and  Banks  were  the  contractors,  and  the  cost,  including  the  approaches 
amounted  to  £1,458,311  8s.  lljd.  The  first  pde  for  the  cofl-erilam  was 
driven  on  the  15th  of  March,  1824,  and  the  dam  was  finally  closed  on  the 
1st  of  April  the  following  year,  and  after  the  water  had  been  pu^nped  out  29 
feet  below  low-water  mark,  it  was  found  remarkably  tight. 

On  the  2ah  of  April  the  workmen  commenced  their  excavations  in  a  stiff 
blue  clay,  after  which  the  sills  and  planking  were  laid  read,-  for  the  founda- 
tions, which  were  commenced  on  the  15th  of  June:  the  first  stone  laid  was 
a  piece  of  Aberdeen  granite,  5  feet  |  of  an  inch  long,  3  ft.  6^  in.  broad,  and 
2  ft.  10  in.  deep,  cootaininc  50  ft.  7  in.  cube,  and  weighing  4  tons. 

The  cofferdam  for  the  second  pier  was  completed  soon  after,  and  pumped 
out  by  the  24th  of  August ;  in  1326  the  foundalions  on  the  Southwark  side, 
comprising  the  abutment  and  wing-walls,  were  carried  up,  and  the  second' 
pier  was  commenced. 

The  cofferdams  of  the  first  and  second  piers  being  no  longer  required,  a 

15 


106 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[April, 


portion  of  the  piles  were  cut  off  on  both  aides,  to  prepare  them  for  the  sup- 
port of  the  centres;  and  after  the  horizontal  wedges  weie  fixed  on  tlie 
heads  of  tlie  cofTcrdani  piles,  on  the  .'iOth  Sf-ptetiiher  the  first  rih  was  set  up 
by  means  of  large  sheer  poles  and  powerful  hoisting  tackle,  and  by  the  10th 
Novemher,  the  whole  ten  rihs  were  placed. 

When  the  masonry  of  the  second  pier  was  sufficiently  advanced,  the  cen- 
tre, which  had  been  framed  in  the  I'le  of  Dogs,  was  floated  up  the  river, 
and  being  hoisted  upon  a  large  duuble  barge,  was  raised  into  its  place  by 
means  of  screws,  assisted  by  the  tide.  The  colferdam  of  the  third  pier  liad 
by  this  time  advanced,  and  soon  afterwards  that  of  the  fourth  pier,  wlien  it 
became  necessary  to  provide  njore  water-way  by  removing  the  pier  between 
the  fifth  and  sixth  locks  of  the  old  bridge,  and  forming  a  wooden  tressel 
frame  of  whole  timbers  for  the  traffic  to  pass.  This  was  performed  at  the 
cost  of  4.'8000,  by  demolishing  one  half  of  the  arch  at  a  time,  after  which 
the  pier  helow  was  taken  away  4  feet  below  low-water  mark.  By  the  4th  of 
August,  1827,  the  first  arch  was  completed  ;  by  the  end  of  the  year  the 
second  arch  was  keyed  in,  the  foundation  of  the  third  pier  completed,  and 
that  of  the  fourth  laid.  In  1821.  the  water  being  pumped  out  of  the  north 
aljutment  dam,  and  the  excavations  made,  the  first  pile  was  driven  on  the  1st 
of  February,  and  the  entire  founiiaticms  completed  on  the  1st  of  March  fol- 
lowing; the  masonry  was  then  carried  up  to  the  springing  of  the  arches. 

The  first  arch  turned  having  now  stooii  the  entire  winter,  the  wedges  were 
struck  2  inches  back  on  e.ich  side,  and  the  crown  lowered  f  of  an  inch  ;  the 
wedges  were  driven  back  4  inches  on  the  following  day,  when  the  crown 
of  the  arch  sank  annther  half  inch.  On  the  third  day  they  were  driven  back 
6  inches,  when  the  crown  of  the  whole  arch  was  clear,  and  shortly  after  the 
wedges  were  entirely  driven  back,  when  the  soffite  of  the  arch  was  accu- 
rately examined,  and  found  to  have  preserved  its  form  entire,  although  it 
had  lowered  IJ  inch.  15y  this  time  the  centres  of  all  the  other  arches  were 
placed,  and  the  masonry  considerably  advanced:  in  1829  and  1830  the  cen- 
tres of  the  middle,  fourth,  and  fifth  arches  were  shifted  back,  and  when  re- 
leased of  their  load,  the  middle  arch  sank  2J  inches,  the  fourth  2J  inches, 
and  the  fifth  1|  inch. 

The  centre  arch  is  152  ft.  span,  and  rises  29  ft.  6  in.  above  Trinity  House 
water  mark;  the  arches  en  either  side  span  140  feet,  and  rise  27  ft.  6  in. 
above  the  same  line,  and  the  abutment  arches  span  130  feet  each,  and  rise 
above  the  same  line  24  ft.  G  in.  The  entire  water  way  being  G92  feet,  the 
total  length  of  the  bridge  1003  feet,  its  width  from  out  to  out  56  feet,  and 
its  height  above  low  water  60  feet.  The  two  centre  piers  are  24  feet  in 
thickness,  and  the  two  others  2  feet  less. 

The  general  depth  at  which  the  foundation  of  the  piers  is  laid  below  low 
water  is  about  29  ft.  6  in.,  and  the  total  quantity  of  stone  used  in  construct- 
ing the  bridge  and  its  abutments  was  120,000  tons  ;  the  number  of  piles  of 
20  feet  ill  length  under  the  piers  and  their  abutments  whs  2092,  and  the 
total  number  for  the  cofferdams  7708.  There  were  four  sets  of  timber  cen- 
tres, each  weighing  on  an  average  800  tons.  The  amount  of  Messrs.  Joliflfe 
and  Bank's  estimate  for  the  bridge  alone,  including  an  extra  set  of  centres, 
was  only  £423,081,  9s.  2d.  The  bridge  was  opeued  to  the  public  ou  the  1st 
of  August,  1831,  with  great  pomp,  after  having  been  in  progress  seven 
years  and  three  months. ' 

The  engrLivings  are  accompanied  by  tlie  contract  specification,  from 
which  we  make  the  following  extracts    (See  Plate  VIII.): — 

The  cofferdams  of  the  abutments  were  of  a  circular  form,  and  those  of 
the  piers  of  an  elliptical  form,  as  shown  in  fig.  5,  Plate  VllI,  composed  of 
two  rows  of  Baltic  timber  piles,  not  less  than  12j  inches  square,  five  feet 
apart,  connected  together  by  three  rows  of  double  whole  timber  waleings ; 
the  top  of  the  piles  5  feet  above  Trinity  House  water  mark ;  there  was  also 
a  third  row  of  piles  placed  6  feet  from  the  second  row;  the  heads  were  level 
with  half  tides,  or  7  feet  below  Trinity  House  water  mark  ;  the  spaces  be- 
tween the  piling  was  filled  with  tough,  well  beaten  clay,  thoroughly  puddled ; 
the  piling,  it  will  be  seen  by  the  engraving,  was  well  secured  by  diagonal 
struts,  besides  wrought  iron  tie-bolts. 

FoMni/a/ion  (Fig.  2). — The  platforms  of  the  abutments  were  laid  34  ft. 
6  in.  below  Trinity  Huuse  water  mark  in  the  front,  and  34  ft.  6  in.  at  the 
back;  the  two  side  piers  40  feet,  and  the  middle  piers  43  feet;  over  the 
whole  surface,  piles  of  elm,  fir,  or  beech,  12  inches  diameter  and  20  feet 
long,  were  driven  into  the  clay  18  feet  below  the  platform,  in  rows,  4  feet 
asunder.  All  the  piles  were  cut  off  to  a  level,  and  a  space  of  9  iuches  deep 
below  the  pile-head  excavated  and  filled  in  with  Kentish  ragstone,  well  beat 
down,  and  racked  in  with  five  parts  of  sharp  gravel  and  one  part  of  lime  ; 
after  which,  sills,  12  inches  square,  were  spiked  on  the  pile.heads  trans- 
versely ;  the  intervening  spaces  were  filled  in  with  brickwork,  excepting  at 
the  extremities,  which  were  of  stone.  Above  these  sills  there  was  laid 
longitudinally  another  row  of  sills,  spiked  down  to  the  first  row  of  sills 
witli  18-incli  jagged  spikes,  and  the  spaces  between  filled-in  level  with 
Bramley-fall  stone.  On  these  sills  and  stones  was  laid  a  platform  of  6-inch 
beech,  elm,  or  fir  planks,  bedded  in  mortar,  and  spiked  dowu  with  12inch 
jagged  spikes,  and  upon  this  timber  platform  the  masonry  was  built.  Uound 
the  abutment,  sheet  piles  0  inches  thick  and  18  fei't  long,  and  round  the 
piers,  12  inclies  thick  and  20  feet  long,  were  driven  in  ;  the  whole  planed, 
ploughed,  and  tiingucd  at  the  edges. 

The  masonry  of  the  piers  and  abutments  is  formed  on  the  exterior  faces 
with  granite  ashlar,  2  ft.  3  in.  to  3  feet  thick,  with  headers  5J  feet  long,  and 
the  interior  filkil  iii  with  Bramley-fall,  Painshaw,  or  Derbyshire  stone. 
T/ie  Jive  arc/ies  are  semi-ellipses,  (he  centre  arch  152  feet  span  and  29  ft. 


6  in.  rise  ;  the  arch  stones  are  of  granite,  4  ft.  9  in.  deep  at  the  crown,  and 

increasing  to  10  feet  at  the  springing.  The  two  arches  next  the  centre  are 
140  feet  span  and  27  (t.  6  in.  rise;  the  arch  stone  4  ft.  7  in.  deep  at  the 
crown,  and  increasing  to  2  fec/t  at  the  springing.  The  two  side  arches  are 
130  feet  span  and  24  ft.  6  in.  rise ;  the  arch  stones  at  the  crown  are  4  ft. 
Gin.  deep,  increasing  to  8  ft.  6 in.  at  the  springing.  All  the  stones  are  18 
inches  thick  at  the  intrados,  and  increase  in  thickness  to  the  extrados,  and 
each  arch  has  four  connecting  bars  of  wrought  iron. 

T/ie  centres  consisted  of  eight  ribs  of  Baltic  fir,  excepting  the  springing- 
pieces,  wiiich  were  elm  and  the  wedges  oak  ;  the  covering  of  the  centre  was 
of  timber  7  inches  thick,  the  spandrils  over  the  piers  are  filled  up  solid 
to  the  underside  of  tlie  inverted  arches,  the  depth  of  which  is  G  feet  in  the 
middle  of  the  two  centre  piers,  and  5  feet  for  tlie  two  side  piers, 

Roadivay. — The  interior  spandril  walls  to  carry  the  roadway  are  of  brick, 
three  bricks  thick,  and  on  the  top  are  stone  corbels  18  inches  deep,  project- 
ing 12  inches,  over  which  are  laid  9inch  Yorkshire  landings,  and  then  the 
whole  surface  of  the  bridge  is  covered  with  puddled  clay  15  inches  thick  ; 
over  this,  broken  stone  12  inches  thick,  is  laid  ;  and  then  granite  paving,  for 
the  footpaths  and  road. 

Next  mouth  we  shall  resume  our  review  of  this  valuable  work  ;  and 
in  closing  our  present  notice,  we  most  strongly  advise  our  professional 
readers  to  procure  the  work  itself. 


A  Treatise  on  the  Principles  relating  to  the  Specification  of  a  Patent 
for  Invention.  By  William  Spence.  London  :  royal  8vo.  V.  and 
R.  Stevens  and  G.  S.  Norton. 

The  abstract  conception  of  a  patent  Is  perhaps  one  of  the  simplest 
of  legal  ideas.  The  jealousy  with  which  property  is  guarded  in  all 
civilised  states,  aud  especially  in  this  country,  takes  cognizance  not 
merely  of  each  individual's  right  of  possi'ssiou  to  his  goods,  chattels, 
and  estate,  hut  even  of  his  claims  of  peculiar  advantage  derived  from 
his  ingenuity  and  contrivance,  especially  when  his  exertioas  tend  to 
promote  the  general  interests  of  the  community.  The  poet  who  ex- 
alts the  moral  and  intellectual  condition  of  his  countrymen,  and  the 
mechanist  who  enlarges  their  amount  of  physical  happiness,  have 
equally  a  reward  secured  to  them  by  the  law  of  the  land  ;  the  pub- 
lisher who  pirates  a  copyright,  or  the  manufacturer  who  infringes  on  a 
patent,  are  amenable  to  the  same  system  of  legal  retribution  that 
guarantees  to  every  man  that  which  is  his  own. 

Simple  and  intelligible,  however,  as  is  this  theory  of  patent  right, 
its  application  to  individual  instances  is  beset  with  innumerable  dtlii- 
culiies.  The  question  immediately  arises,  what  is  the  nature  of  those 
claims  that  demand  the  protection  of  a  patent  ?  I»  it  sufficient  that 
the  claimant  should  meiely  have  discovered  some  new  and  useful 
principle,  or  must  he,  by  an  actual  invented  mode  of  application,  have 
shown  how  that  principle  is  to  be  rendered  available?  To  take  an 
example — would  the  first  person  who  discovered  the  mechanical 
power  cf  steam  have  been  entitled  to  a  patent  unless  he  had  likewise 
invented  a  steam  engine  ?  To  this  the  reply  is  easy.  A  patent  is  the 
remuneration  which  the  State  accords  to  an  individual  for  having 
realised  or  done  something  useful — not  for  having  merely  projected  it. 
For  the  man  who  discovers  a  principle  without  applying  it,  cannot  be 
said  to  have  benefited  his  species ;  so  fur  as  he  hiinselt  is  concerned, 
his  discovery  is  useless — he  lacks  either  industry  or  talent  to  turn  his 
knowledge  to  account ;  all  he  has  done  has  been  to  onl.irge  the  means 
of  usefulness  ot  other  men,  and  to  ihem,  not  to  him,  is  the  credit  due 
of  all  that  may  result  from  the  opportunities  he  h  is  art'orded  them. 
Tiie  laws  observed  by  Kepler,  in  his  hands,  might  lor  ever  have  re- 
mained barren  isolated  facts,  had  not  Newton  applied  them,  and  thus 
given  value  to  what  previously  were  worthless  details. 

It  is  clear  then  that  patents  are  only  due  for  inventions,  whether 
thev  be  modes  of  c.irrying  out  new  and  useful  principle.'*,  or  improve- 
ments on  the  methods  of  carrying  out  old  and  recognised  principles, 
rile  next  question  that  presents  itself  has  reference  to  the  absolute 
originality  of  the  invention.  Suppose  an  invention  to  have  been  made 
and  not  distinctly  announced,  nor  so  widely  promulgated  us  to  have 
been  generally  known,  and  suppose  that  a  discerning  individual,  having 
bv  some  means  become  acquainted  with  this  invention,  had  discovered 
its  merit,  has  he  a  right  to  a  patent?  Or  suppose  that  another  indi- 
vidual, without  having  been  aware  ot  its  previous  existence,  had,  so  to 
speak,  re-invented  that  invention,  can  he  claim  a  patent  i  The  answer 
to  these  questiuiis  involves  all  that  is  complex  in  che  law  of  patents  ; 
the  degree  of  promulgation  necessary  to  invalidate  the  claims  for  the 
re-invention  being  so  dillicult  to  determine,  that  only  persons  accus- 
tomed to  the  nicciuis  ot  UiW,  and  versed  in  the  precedents  of  the 
courts,  can  in  any  particular  instance  venture  to  give  an  opinion.  A-* 
a  guide  for  patentees  through  the  tangled  mazes  of  the  law  we  know 
no  better  work  than  Mr.  William  Spence's  Treatise  ou  the  Specilica- 
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tion  of  a  Patent  for  Invention.  Mr.  Spence  Ikis  divided  liis  volume 
into  tivo  parts,  wliich  togetlier  occupy  about  180  pages.  The  first 
division  treats  of  tile  dt'fects  of  claims  by  wliicli  a  patent  is  invalid, ited; 
tile  secund  of  the  conditions  necessary  to  establish  the  specification 
secure  against  all  attacks.  The  first  division  is  prefaced  by  an  intro- 
duction, in  vv'iich  Mr.  Spence  gives  the  following  definition  of  a  patent- 
able invention  : — 

"  It  must  Lie  remembered  that  every  invention  has  its  birth  at  a  given 
period  iu  tlie  progress  of  manufaclures  :  that  it  takes  up  ceriain  defects 
and  proposes  a  pfan  for  iheir  remedy.  This  is  the  meaning  of  a  patentable 
invention.  In  ileliriing  Ilie  true  scope  therefore  of  a  particular  subject 
matter  of  a  patent,  due  attention  must  be  paid  to  this  its  essential  charac- 
teristic, viz. :  that  it  leads  us  a  step  on  the  road  to  perfection  iu  the  branch 
of  manufactures  to  which  it  belongs.  Hence  the  necessity  for  clearly  dc- 
terminuig  in  the  specification  the  exact  position  which  the  invention  occu- 
pies iu  the  march  of  improvement." 

This  definition  appears  to  ns  loo  limited,  in  ismuch  as  it  excludes 
all  inventions  founded  on  an  entirely  new  principle;  a  patentable  in- 
vention must  be  either  something  tangible,  or  some  specified  method 
of  manufacture,  the  object  of  which  is  to  produce  something  useful  to 
society. 

"Public  user,"  is  generally  the  claim  advanced  against  patent  right: 
on  this  subject  Mr.  Spence  is  particularly  clear  and  copious.  In  a 
country  like  Gre.it  Britain,  where  the  minds  of  men  are  constantly  on 
the  stretch  to  perfect  the  various  departments  of  manufacturing  art, 
inventions  the  same  nearly  in  substance  will  often  occur  simultaneously 
or  in  succession  to  various  persons.  The  question  how  f.ir  an  inven- 
tion for  which  a  patent  is  sought  has  been  previously  employed  is 
consequently  often  extremely  difficult  to  be  settled  ;  experiments  in- 
stituted for  the  purpose  of  obtaining  a  result  which  another,  and  per- 
haps, more  lucky  individual  has  at  once  arrived  at,  are  frequently  so 
like  "public  user,"  that  the  jury  is  deceived  by  their  resemblance. 
Mr.  Spence  has  extracted  from  the  Reports  one  or  two  instances  of 
the  kind,  and  his  comments  upon  them  are  worthy  the  attention  of  all 
patentees.  Previous  publication  in  a  printed  work  of  general  circula- 
tion is  another  disqualifying  fact  — and  the  second  treated  of  in  Mr. 
Spence's  work.  Lastly,  previous  specification,  on  which  subject  we 
extract  the  following  observations. 

"  But  iu  applying  this  principle  to  practical  cases,  it  is  easy  to  see  that 
the  question  mamly  turns  upon  the  legal  sufficiency  of  the  said  specilicta- 
tion  :  so  lliat  although  evidence  of  public  knowledge  and  public  user  is 
not  required  (as  we  have  seen)  in  principle,  yet  m  practice  it  is  found  es- 
sential from  its  bearing  upon  the  question  of  sufficiency  ;  for  if  the  descrip- 
tion of  an  iiiveutiun  contained  in  an  iurolled  specification  be  uniutelligible 
or  impracticable,  there  is  no  disclosure  of  a  perfected  iuveution.  Now 
public  ignorance  and  non-user  are  some  evidence  of  this ;  inasmuch  as 
they  give  rise  to  the  supposition  that  the  specified  plan  did  not  answer  its 
purpose,  and  for  tiiat  reason  did  not  come  into  use,  nor  become  publicly 
known.  Hence  it  usually  occurs  that  when  a  patent  is  alleged  to  have 
been  anticipated  by  a  former  specification,  the  patentee  rests  his  case  upon 
his  evidence  of  public  ignorance  and  non-user,  unless  he  is  quite  satisfied 
that  there  is  no  material  correspondence  between  the  two  inventions,  the 
latter  consideration  iu  such  case  aflording  ample  grounds  of  defence  against 
such  attack.  It  is  a  source  of  increasing  difficulty  to  the  patentee  that 
specifications  are  constantly  being  inrolled  which  may  not  attract  public 
attention  ;  there  are  also  many  in  years  past  which  are  not  known  to  the 
public  in  any  practical  sense,  and  are  probably  by  no  means  easy  of  refe- 
rence, owing  to  the  vagueness  and  nnsuiiableuess  of  their  patents' titles  : 
and  yet  these  specifications  when  discovered  are  to  be  assumed  as  pub- 
lishing to  the  world  whatever  they  contain.  According  the  legislature, 
sensible  of  the  discrepancy  between  the  principle  of  law  that  the  inrolled 
specification  renders  public  whatever  it  contains,  and  the  actual  fact,  sen- 
sible also  of  the  occasional  hardship  to  which  such  discrepancy  exposes 
the  patentee,  has  devised  measures  tor  his  relief,  with  the  view,  it  would 
appear,  of  maintaining  the  said  principle  in  its  general  applicability,  but 
preventing  it  from  pressing  with  undue  weight  iu  individual  cases.  The 
measures  for  relief  specially  alluded  to  are  those  contained  in  the  act  5  and 
6  Will.  iV.  c.  »3." 

In  the  next  division,  we  find  good  faith  insisted  on,  as  the  first  and 
most  necessary  qualities  of  the  specification.  As,  by  the  nature  of  a 
patent,  tlie  public  are  restricted  from  benefitting  themselves  by  an 
invention,  without  duly  re^'ompensing  the  inventor,  it  is  but  just  that 
the  exact  extent  of  the  invention  should  be  clearly  known,  lest  the 
inventor  be  rewarded  for  more  than  is  his  due.  There  is  another 
reason,  too,  why  the  specification  should  be  clear  and  accurate — and 
that  is,  that  the  public  may  not  be  deceived  as  to  the  value  of  the 
thing  protected,  and  thus  be  deluded  into  combining  with  the  patentee 
to  carry  out  an  useless  project.  The  next  point  to  be  observed  is  the 
order  of  the  specification  ; — on  this  subject,  as  a  rem  irkable  instance 
of  Uie  perspicuity  of  our  author,  we  shall  quote,  from  p.  7S,  the  fol- 
lowing passage : — 

"  But  we  come  now  to  that  part  of  the  specification  which  in  u  sense  may 


be  said  to  be  the  most  important  of  all :  the  part  referred  lo  is  the  claim. 
It  is  here  that  the  essence,  principle  or  spirit  of  the  invention  is  stated  in 
the  most  distinct  terms.  The  whole  of  the  furegoiiig  matter  is  here  suruiued 
up  and  resolved  into  its  one  idea.  All  the  previous  description  of  circum- 
stance comes  now  lo  be  seen  only  as  afiorcliiig  a  clue  to  the  right  inter- 
pretation of  this  final  definition  of  the  essential  character  of  the  invention. 
The  claim  rightly  understood  is  in  fact  tlie  specification:  but  then  in  order 
that  it  may  be  rightly  understood  reference  must  be  had  to  the  antecedent 
matter:  and  it  may  indeed  be  said  that  the  intelligibility  of  the  wlnde  spe- 
cification greatly  depends  upon  the  particular  interpretation  of  the  claim 
which  is  suggested  by  such  reference.  It  would  be  comparatively  easy  to 
discover  what  construction  to  put  upon  the  claim  provided  all  the  former 
portions  of  the  specification  plainly  referred  to  the  main  idea  contemplated 
by  the  invention,  but  such  construction  becomes  a  tlifficult  matter  when  in- 
consistencies are  found  to  exist  on  a  comparison  of  some  statements  with 
others.  So  far  as  ditficnlties  of  this  kind  can  be  overcome,  they  are  some- 
times obviated  by  stating  the  claim  first  in  a  negative  form  It  is  well  to 
calculate  upon  every  objection  being  raised  to  the  specification  that  human 
ingeuuiiy  can  devise:  and  accordingly  it  maybe  foreseen  that  the  true, 
distinct  nature  of  tlie  invention  is  left  open  to  misconstruction  by  a  mere 
statement  of  what  it  is,  since  it  may  appear  to  be  not  only  that,  but  some- 
thing more  also,  (probably  of  a  prejudicial  character)  unless  guarded  from 
such  construction  by  a  suitable  negation.  This  course  is  particularly  ad- 
visable when  the  patent  is  for  a  new  combination  of  materials  or  processes, 
which  in  their  separate  form  are  old  or  not  open  to  be  claimed.  Crane's 
patent  is  a  case  in  point.  It  is  described  as  consisting  in  '  the  application 
of  anthracite  or  stone-coal,  combined  with  a  hot-air  blast  in  the  smelting 
or  manufacture  of  iron  from  iron-stone,  mine  or  ore.'  Now  the  patentee  in 
this  case,  feeling  that  the  ground  to  be  occupied  by  his  invention  is  narrow, 
proceeds  in  his  specification  very  carefully  to  lay  such  a  foundation  as  vvi'l 
lead  to  a  right  apprehension  of  his  real  subject-matter.  He  shows,  that  is, 
the  importance  in  a  commercial  point  of  view  of  using  the  stone-coal  in  the 
manufacture  of  iron  :  and  thence  infers  that  the  abandonment  of  the  article 
after  use  (which  he  cites  as  a  known  fact)  was  owing  to  some  imperfectiou 
in  the  means  employed  to  adapt  it  to  the  purpose.  He  accordingly  gives 
instructions  as  to  a  practical  mode  of  applying  it  to  this  use,  the  essential 
feature  in  which  is  the  adaptation  thereto,  and  combination  therewith,  of 
the  hot-air  blast.  And  after  describing  the  mode  by  which  he  had  sctnally 
accomplished  his  purpose,  he  says  : — '  I  would  have  it  understood  that  I 
do  not  claim  the  using  of  a  hot  air  blast  separately  in  the  smelting  and 
manufacture  of  iron,  as  of  my  invention,  when  uncombiued  with  the  appli- 
cation of  anthracite,  or  stone-coal  and  culm  :  nor  do  I  claim  the  applica- 
tion of  anthracite  or  stone  coal  in  the  manufacture  or  smelling  of  iron,  when 
unconibined  with  the  using  of  hot-air  blast.  But  what  I  do  claim  as  my 
invention  is  the  application  of  anthracite  or  stone-coal  and  culm,  combined 
with  the  using  of  hot-air  blast  in  the  smelting  and  manufacture  of  iron  from 
iron-stone,  mine  or  ore,  as  above  described.' 

"  The  claim  being  iu  this  form  anticipites  any  objection  that  might  be 
raised  on  the  ground  of  interference  with  the  hot-air  blast  patent  of  Neil- 
son,  except  that  Crane  muit  take  a  license  from  him  to  use  that  part  of  the 
combination.  It  also  avoids  the  objection  of  including  what  was  known 
to  be  old  in  the  manufacture  of  iron,  so  far  as  a  series  of  (it  would  appear 
unsuccessful)  efforts  to  make  stone-coal  available  for  the  purpose  coufd 
render  it  so.  But  it  likewise  sets  at  rest  all  uncertainty  as  to  the  real 
subject-matter  of  the  patent  by  the  positive  form  in  which  the  claim  is 
slated.  So  that  the  whole  effect  of  the  claim  may  be  stated  as  follows: — 
'  Although  the  patent  is  not  for  the  use  of  hotair  by  itself  (that  is  Neil- 
sou's)  nor  for  the  application  of  anthracite  or  stone-coal  without  the  use  of 
hot-air  blast  (that  has  been  tried  and  has  failed),  yet  it  is  for  the  applica- 
tion of  anthracite  or  stone-coal  combined  with  the  use  of  hot-air  blast  for 
the  manufacture  of  iron.'  .\iid  the  only  question  that  arises  on  the  claim 
so  stated  is  whether  the  subject-matter  of  a  patent  can  stand  upon  such 
narrow  ground.  To  this  question  the  Court  of  Common  Pleas  answered 
in  the  affirmative — such  opinion,  iu  this  case,  resting  upon  the  fact  that  the 
balance  of  evidence  at  the  trial  showed  a  substantive  effect  to  have  resulted 
from  the  combination,  viz.,  an  improved  quality  of  iron  at  a  diminished  cost 
of  production.  It  would  seem  that  before  tlie  date  of  this  patent  the  ap- 
plication of  anthracite  o.i  stone-coal  to  the  manufacture  of  irou  was  felt  to 
a  desideratum,  but  one  which  was  not  attained  :  the  patentee,  however, 
succeeded  in  produciug  better  irou  ai  a  cheaper  rale  by  the  use  of  tliis  arti- 
cle. To  what  cause  then  is  his  success  atiributable?  The  essential  dif- 
ference between  his  mode  of  operation  and  that  practised  by  his  predeces- 
sors was,  that  whereas  they  used  stone-coal  uncombiued  with  a  hot-air 
blast,  he  used  it  iu  combination  therewith,  and  this  being  the  only  essential 
distinction  between  the  two  modes,  to  such  is  ascribed  the  diBerence  of 
result." 

The  next  two  chapters,  on  the  language  and  description  of  the 
specification,  have  reference  to  subjects  of  scarcely  less  importance 
than  that  on  the  order  of  the  specification.  We  shall  conclude  our 
notice  of  the  work  by  quoting  from  the  final  and  recapitulatory  chap- 
ter, the  following  admirable  piece  of  advice,  which  all  patentees 
would  do  well  to  consider: — 

"  The  argument  of  the  section  of  good  faith  is  as  follows  :  the  general 
form  and  constitution  of  society,  with  its  laws  and  orders,  have  come  down 
to  us  through  past  aaes  wilh  the  authority  of  divine  sanction  ;  it  is  there- 
fore the  duty  (as  well  as  interest)  of  all  who  enjoy  the  protection  of  the 
law  to  uphold  its  integrity  by  honest  coaipliauce  with  its  tuactraems  iuthe 
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spirit  as  well  as  the  leller — depRi'ture  from  which  principle  for  priviite  ends 
is  wron^j,  atul,  bec>*nse  wrDri;;,  iftcxpedient  in  the  long  run. 

"On  tilts  ground  il  Is  conleudfd  that  those  who  purposely  exaggerate  or 
diminish,  or  ollurwise  distort  llie  real  facts  which  are  proper  to  be  intro- 
duced into  the  specification  <lefeat  their  own  ends  and  greatlj  injure  them- 
selves by  blunting  their  sense  of  rectitude." 


Treatise  on  Mechanics.     By  J.  F.  Heathkr,  B.A.      London  :  JoLn 
Weale,  1S17;  royal  Svo.     No.  1.  pp.  48. 

To  detect  and  expose  error — no  less  tlian  to  supply  correct  in- 
formation on  al!  subjects  connected  with  niecli.inical  science — is  the 
constant  endeavour  of  the  condiictcrs  of  this  Journal;  and  in  no 
instance  are  we  more  forcibly  reminded  of  the  responsibility  of  our 
position,  than  when  called  upon  to  analyse  the  merits  of  educational 
works  professedly  adapted  to  further  tlie  ends  we  have  in  view. 
Mr.  Heather's  treatise  is  peculiarly  of  this  character; — his  claims  on 
public  attention  rest  mainly  on  a  profession  of  elementary  preciseness 
of  style,  as  will  be  seen  by  the  following  quotation  from  his  preface — 
which  will  likewise  serve  to  indicate  the  general  nature  and  plan  of 
the  publication:  — 

"  In  putting  forth  a  work  in  parts,  it  is  not  usual  to  make  any  prefatory 
remarks,  until  the  whole  be  conipleied  ;  but  as  I  shall  introduce  into  the 
treatment  of  the  su)  jeet,  in  its  earliest  stage,  some  new  enunciations  of 
important  principles,  and  shall  endeavour  to  show  that  considerable  improve- 
ments can  be  made  upon  the  manner  in  which  this  subject  has  been  hand- 
led, by  even  its  greatest  masters,  I  have  thought  it  more  courteous  to  my 
readers,  thus  early  to  call  their  attention  to  the  inSuence  which  these  prin- 
ciples will  exercise  throughout  the  subject. 

My  endeavour  has  been,  in  the  first  place,  to  attempt,  with  what  success 
my  readers  must  judge,  to  give  clear  and  distinct  definitions  of  the  terms 
thereafter  to  be  employed  ;  and,  in  the  next,  to  confine  their  use,  on  all 
occasions,  strictly  to  the  sense  in  which  they  have  been  originally  defined," 

In  reply  to  all  this,  we  are  sorry  to  be  compelled  to  state  that  the 
success  of  Mr.  Heather  li.is  been  in  an  inverse  proportion  to  his  pre- 
tensions, that  his  definitions  are  not  clear  and  distinct,  and  thai  he 
has  lamentably  tailed  to  prove — so  far,  at  least,  as  he  himself  is  con- 
cerned— that  "considerable  improvements  can  be  made  upon  the 
manner  in  which  this  subji  ct  has  been  handled  by  even  its  greatest 
masters."  We  do  not  deny  that  Mr.  Heather  may  be  capable  of 
clearly  apprehending  physicd  principles  ;  but  we  do  most  positively 
assert,  that  he  is  utterly  incapable  of  putting  forth  his  couceptions 
either  correctly  or  in  a  manner  intelligihle  to  those  among  his  readers 
who  may  have  taken  up  the  subject  of  mechanics  for  the  first  time. 
His  phraseology  is  in.iccurate  in  the  extreme ;  — terms  constantly 
occur  to  which  no  definite  meaning  has  previously  been  assigned; — 
his  defiiiiiions  are  either  old  and  well-known  forms  clothed  iu  a  new 
and  looser  garb, — or  when  original,  generally  iiicoirect. 

Lest,  however,  we  be  accused  of  undue  severity,  we  proceed  to 
give  extracts  from  the  number  before  us, — pouiting  out  the  various 
inaccuracies  and  fallacies  as  they  occur. 

The  first  four  paragraphs  of  the  introduction  being  purely  meta- 
physical, are,  perh,.ps,  not  strictly  within  the  province  of  a  physical 
critique.  We  must,  however,  object  to  the  assumption  of  the  im- 
mutability of  the  law  ot  nature,  as  derived  from  the  imuiutabilitv  of 
their  Divine  Author.  The  same  face  that  was  smiling  and  beautiful 
at  fifteen  is  wrinkled  at  fifty; — the  same  leaf  that  was  green  in  June 
is  brown  in  November  ; — the  universe  is  iu  a  coiilinual  state  of 
change.  Why,  then,  should  the  l.iws  that  govern  this  varying  world 
be  themselves  euvaryiogi  W  hy  miglit  i,ol  the  purposes  of  Creation 
demand  that  they  too  should  be  subject  to  time,  and  thai  by  an  im- 
mutable decree  ot  the  Creator? 

"While  a  certain  determinate  point  with  respect  to  a  body,  always  pre- 
serves the  same  dutanees  from  ilie  olijeets  which  surround  it,  the  body  is 
said  to  be  at  rest;  ami,  when  these  distances  undergo  successive  variations. 
It  is  said  to  be  in  motion." 

This  definition  is  neither  new  nor  complete;  it  is  incomplete  because 
it  is  purely  geuiiietnc.d,  and  excludes  all  idea  of  the  mechanical  cou- 
sequences  of  motion.  Suppose  tile  e.irtli  the  only  body  iu  space — 
neither  sun  nor  planets  existing,  to  which  to  reierits  motion; — then, 
according  to  the  above  (U  hnuioti,  any  point  on  its  surlace  maybe 
said  to  be  at  rest.  But  the  vaiiation  ot  gravity  at  that  point  (sup- 
posed neither  of  the  poles;,  arising  from  the  centrifugal  force,  de- 
monstrates that  there  miisi  be  a  motion  of  rotation  ot  the  earth  about 
an  axis,  and,  consequently,  that  the  point  in  question  is  absolutelv 
moving,  though,  relatively  to  the  other  pai  ts  ol  the  earth,  at  rest. 

"  Bodies,  however  ditfereut  in  volume,  upon  which  the  same  force  pro- 


duces the  same  effects,  are  said  to  contain  the  same  quantity  of  matter. 
The  quantity  ol  matter  in  a  body  is  called  its  mass.  Also,  the  greater  the 
mass  of  a  body,  the  greater  the  number  of  particles  it  is  said  to  contain." 

This  definition  is  sheer  nonsense.  What  are  we  to  unilerstand  by 
the  word  ettects  ?  Are  statical  or  dynamical  effects  here  alluded  to  i 
if  statical,  behold  the  consequences  of  this  certainly  new  definition. 
Suppose  one  pound  of  coals  supported  by  a  scuttle,  and  another  by 
the  siirf.ice  of  the  eaith; — then  the  weight  of  the  coals  "produces 
the  same  efTects"  — that  is,  the  same  pressures — on  the  scuttle  and  the 
earth, — trgo,  the  mass  ot  the  scuttle  is  equal  to  the  mass  of  the  earth. 
What  Mr.  Heather  probably  means  is  tins: — Any  two  bodies  are  said 
to  have  equal  masses,  when  equal  velocities  are  generated  in  them  in 
the  same  time,  by  equal,  single,  and  invariable  imprcssi  d  forces,  where 
by  equal  impressed  forces  we  mean  forces  that  would  cause  the  bodies 
when  at  rest  to  exert  equal  pressures  agaiust  fixed  plane  surfaces 
perpendicular  to  the  direction  of  the  forces. 

From  tills  definition  of  the  word  m.iss — combined  with  the  fact, 
that  the  dynamical  measure  of  gravity  is  the  same  for  all  bodies — 
we  in  er  that  the  masses  of  bodies  vary  as  their  weights.  As  this 
definition  cannot  be  understood  by  the  tyro  until  he  be  conversant  with 
the  various  measures  of  force,  and  the  third  law  ol  motion,  il  ought 
to  be  deferred  until  those  are  explained.  In  the  next  number  of  the 
Journal,  we  hope  to  lay  before  our  readers  a  shot  I  account  of  the 
measures  of  force, — the  laws  of  motion, — and  the  me.iniiig  of  the 
word  mass,  or  quantity  of  matter.  At  present,  we  shall  content  our- 
selves with  stating  where  we  believe  Mr.  HeathL-r  to  be  incorrect, 
without  any  attempt  at  emendaiiou — from  which,  iudeed,  the  limits 
of  a  cursory  review  preclude  us. 

"12.  Any  two  forces  which  are  in  equilibrium,  when  applied  to  the  same 
material  particle  ot  any  body,  in  the  same  right  liue,  in  uppuAiie  airecuons, 
are  called  equal  forces. 

13.  A  force  which  produces  the  same  etiect  as  two  equal  forces,  applied 
at  the  same  point  in  the  same  direction,  is  said  to  be  tnice  one  of  these 
forces :  a  force  which  produces  the  same  effect  as  three,  is  said  to  be  thme 
times  one  of  them  ;  and  so  on. 

14.  We  are  thus  enabled  to  measure  all  kinds  of  forces,  by  units  selected 
from  the  eliects  produced  by  forces  of  any  one  kind  ;  and  it  is  found  most 
convenient  to  select  these  units  from  the  titects  produced  by  the  attractiuo 
ol  the  earth  upon  bodies  near  its  surface.  We  tind,  m  fact,  that  all  bodies 
near  the  surface  of  the  earth  have  a  tendency  to  tall  towards  its  centre  j 
and  when  they  do  nut  so  fall,  we  are  enat>led,  in  all  cases,  to  trace  out  a  sut- 
fieieitt  cause  which  counteracts,  and  thus  holds  in  suspension,  the  etiect  of 
this  lendeiiey  ;  but  the  moment  we  remove  the  counteracting  cause,  the 
body  liegins  to  fall,  and  continues  to  do  so,  untd  it  lueet  with  some  uew  ob- 
struction. 

15.  When  this  effect  is  entirely  uncounteracted,  the  same  velocity  is  always 
generated  in  the  same  time  in  all  bodies,  whatever  be  their  figures,  volumes, 
and  masses.  This  force,  then,  is  called  gravity,  and  is  measured  by  the 
velocity  generated  in  a  second  ol  time  ;  and  this  measure  is  taken  for  the 
unit  ot  measure  of  all  other  forces  which  are  nut  in  equilibrium,  and  when 
our  oliject,  consequently,  is  to  find  the  relations  between  the  lorccs  and  the 
motions  produced. 

16.  When,  however,  we  apply  a  force  to  a  body  in  the  opposite  direction 
to  gia\ity,  so  as  to  be  exactly  in  equilibrium  with  it,  aud  thus  keep  the  body 
at  rest,  in  which  case  it  is  said  to  support  the  body,  we  lind  that  the  force 
so  applied  must  be  in  exact  proportion  to  the  mass  of  the  body.  The  etiect, 
then,  of  gravity  in  counteracting  the  etfects  of  the  other  forces  applied  to  a 
body,  when  it  is  kept  at  rest,  is  called  the  weight  of  that  body  ;  and,  in  the 
iiivc--tigation  of  the  relations  suhsisiing  between  the  maguiludes  and  circuiu- 
stances  ot  action  of  forces  iu  eqnilibuum,  the  lorccs  are  measured  by  tbe 
weights  of  the  bodies  which  they  will  suppoit." 

'I'liis  is  a  jumble  of  inextricable  confusion; — the  explanation  of  mea- 
sures of  force — a  subject  of  the  first  importance — is  disposed  of  in 
about  forty  lints.  One  kind  of  loice  is  described  as  producing 
effects  two  or  three  times  as  much  as  anothei  ;  while  tbe  uature  of 
the  ert'ects,  aud  their  susceptibility  of  measurement,  are  left  entirely 
to  conjecture.  There  are  many  causes  followed  by  eti'ects,  which  aie 
not  c.ipable  of  being  measured.  Alcoholic  liquors  produce  eti'ects 
which  are  not  capable  ol  being  measured.  We  cannot  say  that  A  is 
three  tunes  as  druuk  as  B. 

"  Gravity,  in  fact,  must  be  considered  as  acting  upon  every  particle  of 
which  a  body  is  composed,  and  generating  in  each  of  these  particles,  in  tbe 
same  time,  precisely  the  same  velucil}'  ;  and  thus  these  pai tides  neither 
accelerate  nor  retard  the  motion  of  one  another." 

—Another  instance  of  the  inaccuracy  of  our  author.     This  assertion, 
applied  to  rotating  bodies,  is  absolutely  uulrue. 

We  have  now  arrived  at  the  end  of  the  ijtroductury  chapter; — ti  e 
remainder  of  the  nuinbet  contains  uolhiiig  vei\  original  or  very  lu- 
corieel.  There  is  a  fierce  attack,  near  the  coiiclusiuii,  on  i^oissou, — 
founded  on  a  luisapprehensiun  ol  his  uieauiiig  ;  and  au  impruveuient 
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on  the  second  part  of  Ducliayla's  proof  of  the  parallelogram  of 
forces— vvhiili  consists  in  onjiliing  it.  On  the  whole,  we  think  we 
hcive  fnll.v  jnstitied  onr  opinion  of  Mr.  Heather's  merits  as  an  author. 
We  think  it  possible,  as  we  have  observed  before,  that  it  is  to  Mr. 
Heathei's  inability  in  writing-not  thinking— that  his  deficiencies 
are  dne  ;— to  whatever  c;;use,  however,  they  be  ;issigned,  we  shall 
conclude  by  solemnly  declaring,  in  okl-lady-phryseology,  that— A 
Treatise  on  Mechariics,  by  J.  F.  Heather,  B.A.,  is  a  very  improper 
work  to  put  into  the  hands  of  young  persons. 


The    Gnat   Brilain,    ^llantic    Steam-ship.       Twenty-five   folios   of 

Engravings.     London:  John  Weale,  18-J7. 

Mr.  Weale  has  at  length  produced  this  long-promised  work,  but  not 
in  the  state  he  at  first  intimated  :  bis  reasons  lor  not  doing  so  he  gives 
in  his  preliminary  advertisement.  "The  author,"  he  says,  "had  un- 
dertaken to  provide  accurate  drawings,  with  a  descriptive  text,  which 
lie  has  totally  disreganled,  although  repeatedly  urged,  during  a  period 
of  two  years."  For  our  own  part,  we  are  at  a  loss  to  know  who  has 
the  right  to  be  called  the  author,  or  who  the  engineer  of  this  vessel. 
Perhaps  Mr.  Weale  can  hereafter  explain, — or  we  may  be  induced  to 
say  a  word  hereafter. 

The  plates  are  got  up  in  Mr.  Weale's  usual  good  style,  and  possess 
sufficient  interest  to  make  it  a  work  desir.ible  lor  the  engineer.  We 
have  views  of  the  engines,  the  boilers,  the  screw,  and  some  portions 
of  the  iron-work  of  the  vessel,  showing  the  joinings  of  the  iron  ribs 
and  plates. 


CHAPEL  OF  JESUS  COLLEGE,  CAMBRIDGE. 

The  following  account  of  the  recent  restorations  in  this  beautiful  edifice 
is  given  by  a  correspondent  of  the  Athevt£HiniVi\i\\  the  subscription  "  D,  S." 
The  fellows  of  the  College  have  done  wisely  in  entrusting  the  restorations — 
not  to  a  mere  raason — but  a  very  competent  architect  (Mr.  Salvin),  and  it  is 
to  be  hoped  that  no  alteration  will  be  made  in  the  arrangements: — 

"  It  is  now  more  than  a  twelvemonth  since  I  transmitted  to  you  an  ac- 
count of  the  discoveries  which  have  been  made,  during  the  last  year  or  two, 
in  llie  Chapel  of  Jesus  College,  Cambridge;  in  tlie  progress  of  which  so 
much  of  the  beautiful  architecture  of  the  ancient  Churcli  of  the  Nuns  of 
St.  Rhadegund,  which  had  been  concealed  for  the  last  350  years,  has  been 
once  more  exposed  to  the  admiring  e_\cs  of  the  lovers  of  ancient  Art.  Since 
tliat  time,  furtlier  research  has  brought  more  of  tlie  original  features  of  the 
cliurch  to  light  ;  so  that,  at  the  present  time,  sufficient  data  have  been  ob- 
tained from  vihich  to  determine  tlie  plan,  and  in  great  measure  the  architec- 
tural character,  of  the  entire  liuilding  as  it  stood  before  Bishop  Alcock 
(thereby  setting  an  example  followed,  a  few  years  later,  by  Wolse;-  at  St. 
Fridiswides,  Oxford)  pared  off  the  excrescences  to  adapt  it  to  the  more 
nioderate  requirements  of  a  College  chapel.  This  interesting  work  has  been 
dune,  with  his  usual  ability,  by  Piofessor  Willis.  It  is  said  of  Cuvier  that, 
'  give  him  a  single  bnne,  and  lie  would  reconstruct  the  skeleton;'  and  those 
who  have  heard  or  read  the  Professor's  Lectures  on  the  Cathedrals  of  Can- 
terbury and  Winchester  will  at  once  have  discerned  the  same  talent  in  him. 
Give  him  a  few  feet  of  original  walling  here — a  broken  shaft  there — the 
iragraent  of  a  base  or  a  bit  of  a  string-course  in  some  out  of  the  way  cor- 
ner, where  no  eye  less  keen-sighted  tliau  his  would  have  discovered  it, — and 
in  due  time  he  will  show  you  what  the  whole  building  must  have  been.  The 
results  of  his  investigations  in  the  present  instance  have  been  laid  belore  the 
Cambridge  \ntiquarian  Society, — and  will  appear  as  one  of  the  numbers  of 
tbeir  Transactions.  Meanwhile,  I  may  state  that  this,  which  till  within  the 
last  two  years  seemed  to  be  a  plain  cross  church  without  aisles  or  chapels, 
now  proves  to  have  been  originally  a  spacious  and  magnilicent  edifice — au 
example  of  the  purest  early  English  style.  The  nave,  which  is  now  short 
and  perfectly  plain,  is  shown  to  have  had  aisles,  the  piers  and  arches  of 
which  were  l<uiU  up  into  the  present  walls,  and  are  now  partially  uncovered  ; 
and  to  have  extended  muili  further  westward,  into  the  Master's  lodge — one 
of  the  piers  being  actually  discovered  in  situ  in  Dr.  French's  oven.  The 
transepts  had  aisles  or  chapels  ojieniiig  eastward  ;  and  the  gable  wall  of  the 
northern  traiisr|)t  was  lighted  by  a  large  round-headed  triplet,  which  has 
heen  blocked  liy  the  College  buildings  abutting  against  it.  On  either  side 
ut  the  choir,  were  two  arches  opening  into  aisles  or  chapels  ;  and  the  east 
wall  was  pierced  by  a  triplet  ot  lancet  windows  with  black  pannels  between. 
The  shattered  remains  of  the  original  architecture  are  of  such  exquisite 
beauty,  that  even  bad  Bishop  Alcock's  alterations  been  in  the  purest  taste  of 
his  day  we  could  scarcely  have  forgiven  him  the  act  of  mutilation  ;  but  when 
we  glance  at  the  meagre,  low-browed  windows,  flattened  ceilings,  and  othe,' 
iiielegancies  perpetrated  by  him,  it  must  be  admitted  that  the  good  prelate 
was  almost  as  much  devoid  of  taste  as  any  whitewashing  churchwarden  of 
the  last  filty  years.  Of  course,  it  is  vain  to  hope  to  restore  all  the  fallen 
glories  of  the  church  of  St.  Rhadegund.     We  caunot  expect  that  the  Master 


should  give  up  his  house  and  his  oven  to  reconstruct  the  nave — useless  as  it 
would  be  for  the  purposes  of  the  chapel  of  a  by  no  means  large  college; 
nor,  however  gladly  we  should  watch  the  restoration  of  so  interesting  an 
arcbilectiiral  monument,  can  we  desire  it.  fctill.itis  cheering  to  see  that 
what  is  practical)le  is  being  done,  and  that  more  is  in  contemphition.  The 
eastern  aisle  of  the  northern  transept  and  the  northern  aisle  of  the  choir 
have  been  rebuilt  under  Mr.  Salvin's  directions ;  and  the  arches  opening 
into  them — which  were  discovered  built  up  in  the  wall  with  scarcely  a 
moulding  injured  or  a  point  of  the  dog's-tooth  broken — carefully  restored. 
More  beautitul  early  English  arches  than  those  in  the  clicir  it  would  be  hard 
to  discover ;  and  the  pier  supporting  them  is  a  most  graceful  combination  of 
four  cylinders,  contrasting  very  remaikaldy  with  the  sturdy  little  dwarf  co- 
lumn brought  to  light  in  the  transept.  When  -lie  no  less  beautiful  arches 
on  the  south  shall  he  also  opened  (a  work  which  I  trust  is  only  deferred  for 
a  short  time),  the  present  poor  flat  c'eiling  be  replaced  by  the  original  high- 
pitched  roof,  the  wiry  ludor  tracing  of  the  east  window  make  room  for  the 
triple  lancet — both  of  v\hich  latter  alterations  will,  it  is  understood,  take 
place  ill  the  course  of  the  ensuing  summer — and  the  paltiy  fittings  of 
painted  deal  shall  have  given  way  to  the  rich  oak  stalls  which  are  already 
being  carved  after  the  original  model  (one  having  been,  fortunately,  pre- 
served in  the  Lodge  when  the  chapel  was '  repaired  and  beantihed'  in  the 
dreaiy  last  century), — 1  know  not  where  we  shall  he  able  to  find  a  more 
exquisite  example  of  the  pure  and  giaceful  architecture  of  the  thirteenth 
century,  or  a  college  chapel  (with  the  exception  of  King's  as  beyond  all 
comparison)  more  beautitul  and  interesting.  By  the  munificence  of  the 
Master,  Dr.  French,  the  four  lancets  to  the  north  wdl  be  filled  with  stained 
glass  by  Wailes.^and  the  eastern  lancets  will  be  similarly  decorated.  The 
glass  in  the  present  east  window  will  he  removed  to  the  large  window  in 
the  south  transept,  which  is  well  calculated  to  receive  it.  It  is  also  gratify- 
ing to  be  able  to  state  that  the  spiiit  of  improvement  has  extended  from  the 
fabric  to  the  services  of  the  chapel  :  an  individual  member  of  the  College 
having  offered  to  present  an  organ,  and  to  train  and  endow  a  choir,  which 
will  be  accommodated  in  the  aisle  recently  constructed.  The  same  generous 
benefactor  has  presented  the  college  with  a  statue  of  Bishop  Alcock, — which 
now  tills  a  niche  in  the  tower  over  the  great  gateway.  The  improvement, 
both  in  effect  and  in  meaning,  is  immense.  I  trust  that  the  college  will 
carry  on  the  good  work  of  restoration  by  banishing  the  sash  windows  and 
replacing  the  mullions,  at  least  in  the  tower  windows,  if  not  in  the  whole 
front.  It  is  too  much  to  hope  for  the  restoration  of  the  original  propor- 
tions of  the  facade  by  the  removal  of  the  upper  story  ; — which,  as  may  be 
seen  from  Loggan's  View,  is  a  later  addition,  sadly  interfering  witli  the  dig- 
nity of  the  tower  gateway.  Much,  however,  has  been  effected  in  a  most 
praiseworthy  manner  ;  and  it  is  to  be  hoped  that  those  to  whom  their  col- 
lege is  an  oliject  of  aftectionate  pride  will  come  forward  to  aid  iu  the  com- 
pletion of  a  work  so  interesting  as  the  restoration  to  its  original  dignity  and 
beauty  of  the  chapel  in  which  Cranmer  and  Pearson  once  worshipped." 


CANTERBURY  CATHEDRAL. 

At  the  Archanlog'ual  Institute,  March  5,  Prof.  Willis  delivered  a  lec- 
ture "  On  tlie  Vvnteniual  BuiUlinns  attaclted  to  the  tutliedral  ut  Canttr- 
burij,"  wlieu  that  beautiful  edifice  was  the  church  of  the  Benedictine  nio- 
uasiery  there.  He  bad  given,  he  said,  to  the  Cathedral,  on  another  occa- 
sion, au  entirely  separate  examiuaiion  ;  and  it  was  not  bis  iutentiun  to 
allude  to  It  at  all,  but  he  should  couliue  the  observations  which  be  had  to 
Oder  to  the  remains  of  the  conventual  buildiugs.  These  were  interesting, 
though,  unfortunately,  concealed,  for  the  most  part,  lu  the  gardens  and  pri- 
vate apartments  of  the  canons  ;  but  every  opportunity  had  been  afl'orded 
bim  for  making  a  careful  survey  of  what  remained.  The  result  of  bis  ex- 
amiuulion  wasuuvv  before  them  ;  and,  though  iutereslinn  in  itself,  he  should 
not  have  engaged  the  atteuliou  of  the  uiecliug  on  this  occasion,  but  for  the 
curious  elucKialiou  which  the  existing  remains  receive  from  an  ancient 
drawiug  iu  a  Psalter  pieserved  in  Trinity  College,  Cambridge.  This 
drawing  was  engraved,  but  not  very  well  engraved,  in  the  second  volume 
of  the  "  Vetusla  aiouumenia."  It  has  hitherto  gone  without  a  name  (,lor 
uoue  IS  given)  ;  but  the  result  of  his  researches  would  show  that  it  was 
meaut  tor  the  Beuedictine  monastery  at  Cauterburj,  and  made  some  time 
between  the  death  of  Auselni  and  the  tire  described  by  Cervase  the  Monk, 
in  1174.  Of  this  drawing  he  bad  made  an  enlarged  and  accurate  copy  ; 
and  his  object  was,  to  show  the  extreme  liUclity  ot  the  drawing  and  the  in- 
teresting illustraiiou  which  it  receives  from  the  scatiered  ruins  that  still 
remaiu.  It  would  be  observed,  that  the  drawiug  in  the  Psalter  was  a  kind 
of  bird's-eje  view  ;  and  that  li.e  monk  by  whom  it  was  made  was  no  great 
master  of  the  rules  of  perspective— for  some  of  the  buildings  are  drawn 
upou  their  heads,  and  others  upon  their  sides  ;  but  still,  it  was  easy  to  uii- 
dersland  it.  Here,  in  the  monk's  drawing,  is  the  church  of  the  monastery  ; 
—here  the  outer  walls  uud  principal  eulrauces;-  here  the  chapter-house, 
cloisters,  retectory,  dormitory,  uecessariuni,  kitchen,  brew-house,  bake- 
house, granary  and  infirmary  ;— here  the  prior's  house,  the  apartments  of 
the  guests,  the  hall  or  relectorj  lor  guests,  the  cemetery  aud  the  castelluni 
aqua;, — by  far  the  most  curious  part  of  the  whole  drawing,  because  it  in- 
forms us  of  the  ingenious  and  admirable  coutrivances  of  the  monks  for  the 
iboruugli  supply  of  the  whole  monastery  with  water.     The  Moriuan  gate- 
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way,  the  principal  entrance  to  the  monastery, — represented  in  the  drawing 
of  the  monk — still  remains  :  and  he  did  not  know  a  more  beautiful  exam- 
ple, tliouijli  somewhat  altered  in  the  ii|i|)er  s(ory  and  ilisfisured  by  minor 
additions.  The  gate  of  the  cemetery  no  longer  exists.  The  cloisters  in 
tlie  drawing  are  Norman,  though  now  l^erpendicular,  and  with  some 
traces  of  their  Norman  origin.  The  dormitory  running  from  the  cloisters 
was  145  feet  by  80;  and  the  Norman  piers  of  the  substructions,  with  some 
of  the  Norman  windows,  still  remain.  In  a  private  garden  belonging  to 
one  of  the  canons  is  a  Norman  cloister,  very  little  known,  but  a  beautifully 
simple  piece  of  architecture,  more  like  an  Italian  clinrdi  or  one  of  Wren's 
or  Inigo  Jones's  constructions, — and  a  curious  example  of  the  slight  sepa- 
ration between  the  Komanesque  and  the  style  from  which  it  was  immedi- 
ately derived.  The  necessarium  (now  the  site  of  the  house  of  one  of  the 
minor  canons)  was  130  feet  long,  with  fifty  stone  seats  im  each  side,  and  a 
drain  under  each  of  the  aisles.  The  place  was  most  ingeniously  drained 
and  ventilated  ;  for  the  monks  were  in  advance  of  the  rest  of  the  world  not 
only  in  learning,  but  in  tlio  conveniences  and  comforts  of  domestic  life.  Of 
tiiis  necessarium  certain  Norman  traces  remain.  Of  the  refectory,  only 
two  sides  are  at  present  standing ;  but  traces  exist  of  a  line  octagon  kitchen, 
of  a  brewhouse,  bakehouse,  granary  and  infirmary.  The  iuhrmary  was  a 
building  complete  in  itself;  having  a  chapel,  hall,  refectory  and  neces- 
sarium. This  was  generally  the  case;  and  he  would  remark,  in  passing, 
that  tlie  whole  establishment  of  the  sick  at  Ely  has  been  called  the  early 
church  of  the  Cathedral, — when,  in  truth,  it  was  nothing  more  than  the  in- 
firmary of  the  sick. 

Of  the  prior's  house  every  portion  has  been  swept  away  except  a  cloister 
under  the  prior's  ch  ipel.  This  house  would  appear  to  have  been  so  in- 
geniously situated  and  contrived  that  the  prior  could  see  from  his  own 
house  the  principal  altars  of  the  church.  Of  the  rooms  set  apart  for  the 
guests  a  Norman  gateway  still  remains  ;  and  the  hall,  or  the  refectory  for 
the  guests,  has  been  floored  and  titled  up  as  a  residence  for  one  o'' the 
minor  canons  of  the  Cathedral. — He  would  return  to  the  subject  of  tlie 
distributiou  of  the  water;  and  would  first  direct  attention  to  the  number  of 
straggling  lines  running  about  the  drawing  of  the  mouk — some  green,  some 
red,  and  some  yellow.  These  were  water-courses — for  the  drawing  would 
appear  to  have  been  made  to  show  not  the  elevations  of  the  monastery,  but 
the  machinery  used  for  the  distribution  of  the  water.  The  canons  of  the 
Cathedral  are  still  supplied  by  wooden  pipes  from  the  reservoir  in  use 
when  the  drawing  was  made.  The  reservoir  was  about  a  mile  out  of  the 
town  ;  and  the  water-course  led  to  a  circular  building  at  the  end  of  the 
beautiful  Norman  cloister  to  which  he  had  already  referred.  This  circular 
building  has  hitherto  been  called  the  baptistery — but  it  really  is  nothing 
more  than  the  caslellum  aqu«  of  the  drawing;  and  on  a  minute  examina- 
tion he  discovered,  on  clearing  the  rubble  out,  the  hollow  pillar  in  the  cen- 
tre (represented  in  the  drawing)  by  which  the  castellum  aquae  was  supplied 
with  water. 


REVULSION  IN  THE  M.\NUFACTURE  AND  TRADE  OF 
COPPEK. 

The  copper  mines  of  Cornwall  and  Wales  have,  hitherto,  yielded  10,000 
tons  of  copper  annually  ;  for  which,  however,  170,000  tons  of  ore  were 
required,  as  they  do  not  yield  more  than  an  average  of  9Hb.  per  cwt. 
These  mines  will  no  longer  be  able  to  compete  with  those  of  other  coun- 
tries, discovered  or  even  worked  at  the  present  moment.  We  allude  chiefly 
to  the  South  Australian  mines;  the  more  so,  as  their  riches  seem  inex- 
haustible, and  lay  so  close  to  the  surface,  that  their  working  will  require 
little  skill  and  expense.  In  1845,  the  tirst  year  these  ores  were  brought  to 
England,  their  value  scarcely  amounted  to  £10,000,  while  last  year  it  had 
extended  to  £100.000.  It  would,  perhaps,  have  far  exceeded  this  sum, 
bad  not  the  simultaneous  discovery  of  gold  diverted  attention  and  capital 
therefrom.  It  is  to  be  expected  that  the  great  influx  of  emigration  to  that 
quarter  in  general,  as  well  as  the  aid  of  German  (Fieyberg)  miners,  w  ill 
soon  enable  the  colonists  to  have  their  own  furnaces,  and  supply  the  mar- 
kets of  India  and  China,  which  hitherto  have  been  partly  supplied  with 
copper  from  England. 

The  mines  of  North  America  are  next  to  be  alluded  to,  which  were 
known  even  so  far  back  as  when  the  Jesuit  Charlevoix  visited  tbi  ^e 
places,  where  (the  north-west  lakes)  he  says  copper  was  made  into  candle- 
sticks and  other  church  implements  for  the  use  of  the  missions.  In  1773, 
a  British  copper-mine  company  was  formed,  but  the  succeeding  revolution- 
ary wars  and  territorial  disputes  rendered  it  inelfeclive  ;  but,  of  late,  more 
than  a  hundred  mining  companies  have  been  formed  on  Lakes  Huron  and 
liuperior.  The  American  press  is  full  of  the  praises  of  the  riches  of 
these  parts  in  silver  and  copper  ;  large  masses  have  arrived  at  Moston, 
where  extensive  smelting  works  are  being  established,  which  will  make 
this  place  the  Cornwall  of  New  England.  lu  other  parts  of  the  lliiitid 
States  also,  as  in  New  Jersey  and  Missouri,  vast  layers  of  topper  liave 
been  discovered,  at  which  latter  place,  the  mine  of  Buckeye  yields  already 
IS  tons  of  ore  daily,  containing  37  lb.  per  cwt.  of  copper. 

Tlie  prospects  of  Canada  are  equally  cheerful,  and  the  strata  of  this 
part  of  Lakes  Huron  and  Superior  are  very  profitable,  and  companies 
have  been  formed  both  in  Montreal  and  Quebec,  whose  surveyors  were 
very  active  last  season.     The  Quebec  society  hare   begun  operations  at 


Mairoaase,  and  the  first  samples  of  ore  yielded  a  gross  arerage  of  30  lb. 
per  cwt.  of  copper.  The  society  of  Montreal  have  begun  the  construction 
of  furnaces  and  pounding  engines  on  a  large  scale.  Their  surveyors  have 
found  large  lumps  of  copper,  one  of  which  weighed  two  tons,  and  seams 
of  that  metal  00  feet  wide  by  70  feet  deep.  The  ore  is  conveyed  through 
the  lakes  and  canals  to  tlie  St.  Lawrence,  and  it  is  intended  to  cut  a  new 
canal  at  the  Sauil  Ste.  Marie,  where  the  communication  between  the  Hu- 
ron and  Superior  takes  place.  As  the  mine  district  is  a  very  barren  one, 
profitable  employm<'nt  will  thus  accrue  to  the  surrounding  corn-growing 
lauds. 

J.  L 1. 


THE  CENTRAL  SUN. 

Although  it  has  been  known  that  the  sun  is  merely  the  central  body 
of  our  planetary  system — yet,  it  seems  that  it  is  Madler's  discovery,  which 
will  bring  us  somewhat  nearer  to  the  elucidation  of  the  form,  extent,  and 
the  stratification  (altogether — orf^anisution)  of  our  whole  cosmic  system, 
— such,  at  least,  as  it  is  accessible  to  human  ken,  pres^-nt  or  future.  The 
discovery  of  Aliidler  has  already  done  so  much,  as  to  ati'ord  us  some  fixed 
point  from  which  the  form,  extent,  and  stratification  of  this  huge  system 
of  star-molecules  can  be  ascertained,  measured,  and  laid  down  ; — although 
it  is  obvious,  that  if  any  one  had,  by  means  of  mere  speculative  induction, 
begun  to  extend  the  hitherto  calculation  or  construction  of  our  common 
orreries — that  is,  constructed  an  orrery  of  all  the  known  fixed  stars — the 
central  sun  in  the  Pleiades  would  have  been  arrived  at,  ipso  facto.  But, 
Prof.  Madler's  central  sun  is  (by  his  own  sta'.ement),  not  the  real  central 
sun,  as  he  cxclutlcs  (torn  his  system  the  Magellanic  clouds  and  other  nu- 
merous slar-nebula5.  Then,  therefore,  only  «lien  tliese  vast  accumulations 
of  milky  ways  will  have  been  properly  observed  and  studied,  the  true 
central  star  of  the  cosmos  will  be  ascertainable.  But,  even  now,  tlie  cal- 
culation and  construction  of  a  world'sorrery  is  becoming  a  great  deside- 
ratum. The  scale,  certainly,  as  we  have  to  deal  with  34,000,000  of  pa- 
rallaxes of  the  sun — will  be  a  dillicnlt  task  ;  still,  it  is  not  so  much  the 
laying  down  of  single  stars  (evanescing  in  such  spaces),  than  the  configura- 
tion and  stratification  of  what  Miidler  calls  "  rings  and  layers"  of  stars, 
which  will  be  ihe  most  important.  It  is  impossible,  in  viewing  these  sub- 
jects, not  to  think  of  the  macro-cosmos  u(  the  ancients,  or  still  mure  of 
what  Pliny  conjectured  on  this  huge  world-system,  in  saving — "  Munduin 
— seu  quod  alio  nomine  Deum  nuncupari  fast  est."   Lib.  II.  I. 

J.  L Y. 


THE  RECOVERY  OF  THE  SPHYNX  STEAM  SLOOP. 

The  recovery  of  the  Sphynx  sti;am-sloop  from  the  fate  which  was  gene- 
rally predicted  for  her,  has  reflected  much  credit  on  Captain  Austin,  C.B., 
Commander  Cafliu,  Lieutenant  Thompson,  of  the  \  ictory  ;  Mr.  Bellamy, 
assistant  master  attendant  of  Portsmouth  Dockyard  ;  Mr.  Biddlecoiiiti, 
master ;  and  Mr.  Mallard,  second  master  of  the  St.  Vincent,  and  the  offi- 
cers and  men  of  the  royal  navy, and  Mr.  Watts,  assi>tant  master  shipwright, 
of  Portsmouth  Dockyard,  to  whom  was  entrusted  the  task  of  recovering 
this  tine  steamer  from  olf  the  coast  at  the  back  of  the  Isle  of  Wight, 
where  she  stranded  in  February  la^t,  duriuK  a  fog.  It  is  impossible  to 
commenil  too  highly  the  exertions  of  all  engaged  in  ihe  arduous  task,  and 
Ihe  cheerful  manner  in  which  they  endured  all  sinis  of  privations.  Com- 
mander Calhn,  of  the  Scourge  sleam  sloop,  was  first  sent  to  assist  in  get- 
ting off  the  Sphynx.  He  at  once  saw  the  necessity  of  mechanical  help, 
and  immediately  applied  to  the  Portsmouth  dockyard,  when  RearAdmirul 
Parker  ordered  Air.  Watts  to  go  to  her,  taking  30  mechanics  of  dill'erenC 
departments  ;  and  no  time  was  lost  in  con.-^ultiiig  on  the  best  means  to  be 
adopted.  It  occurred  to  Commander  Caliiu  tliat  they  should  avail  them- 
selves of  the  paddle  beams  and  fiamiog  to  apply  buujaul  vessels  of  some 
kind  underneath,  and  Mr.  Watts  tlioiight  a  rait  of  casks  or  of  tanks  might 
answer  the  piirpo.se.  The  diHi'uliy,  however,  of  lashing  or  uniting  them 
together  sufhcieutly  securely  to  withstand  the  immense  force  of  the  rollers 
and  breakers,  so  common  olf  that  part  of  the  island,  was  seen,  and  Com- 
mander Cafliu  then  sug^esteil  the  London  barge,  decked  over  and  applied 
as  camels  underneath  the  paddle-boxes.  On  this  the  framing  was  imme- 
diately planned,  and  iMr.  Watts's  designs  were  received  at  Portsmouth- 
yard,  wiiere  it — together  with  the  barges — was  prepared.  In  tlie  fiist  at- 
tempt with  these  barges  they  failed,  in  consequence  in  part  of  one  of  them 
having  i-eceived  injury  for  want  of  sufficient  security.  Unfortunaiely  it 
forged  ahead,  and  the  pump,  which  projected  up  through  the  deck,  came 
in  contact  with  one  of  the  bearers  of  the  framing,  and  ripped  up  a  portion 
of  it,  which  caused  it  to  fill.  But  even  if  this  accident  had  not  happened, 
the  change  of  weather  would  have  defeated  them.  They  profiled  by  this 
experience,  and  Commander  Cafliu  having  left,  iMr.  Walts  went  to  work  to 
remedy  and  improve  ou  Ihe  first  attempt;  and  Captain  Austin  having  ar- 
lived,  determined  on  carrying  out  the  plans  agreed  upon.  The  barge! 
were  t'ound  not  to  possess  suflicieut  buoyant  power,  and  consequently  they 
were  raised  upon  so  as  to  bring  them  up  to  about  140  tons.  Mr.  Watts 
found  that  the  nose  of  the  vessel,  instead  of  being  lifted  over  the  reef    , 
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rocks  or  banks,  was  rather  forced  into  it  by  Ibe  downward  action  of  the 
cables  wlieii  hove  upon  ;  to  obviate  this  he  had  a  third  barge  or  camel 
prepared,  with  a  framework  at  the  extreme  end  sufficiently  high  (as  shown 
in  the  annexed  eugraviun),  lliat  wlieu  the  cables,  hawsers,  &c. ,  were  car- 
ried over  il,  this  dMwnwar<l  actioj),  insteail  of  depressing  the  vessel,  should 
produce  the  coiilriirv  eli'ect.  To  accomplish  this  he  plained  at  the  opposite 
end  of  the  camel,  liiiiily  secured  to  its  deck,  tvTO  strong  pieces  of  timber, 
kept  sufficiently  asunder  for  the  stem  of  the  vessel  to  pass  between  them, 
so  that  they  forked  tlie  siem.  Attached  to  the  stem,  immediately  over  tliis 
fork,  was  a  strong  cleat  on  each  side.  15y  tlie  depressing  of  the  end  on 
which  the  frame  was  placed  the  end  next  the  vessel  was  raised,  and  an 
upward  pressure  on  the  cleats  resultsd  therefrom.  Beyond  this  a  great 
portion  of  the  buoyant  power  of  the  camel  came  into  operation.  The  un- 
dulations of  the  sea  also  contributing  to  increase  its  elfect. 


The  Sphynx,  cleared  of  everything  except  her  engines,  drew  upwards 
of  ten  feet  of  waier  ;  and  the  reef  over  which  she  was  ultimately  carried 
had  not  more  than  six  feet  on  it  at  the  time.  She  had  twice  before  been 
brought  up  to  this  point,  and  could  not  be  got  over  it ;  but  on  the  3rd  ult., 
by  the  joint  efl'ects  of  the  camels  under  the  paddle-boxes— the  one  against 
the  stern,  nicknamed  the  dromedary,  and  the  two  tiers  of  casks  (alias 
bulls),  under  the  bottom,  and  main  strength  in  heaving,  she  effected  the 
passage.  The  outer  shoal  or  reef,  on  which  there  was  only  about  six  inches 
more  water  than  on  the  inner,  brought  her  up  again.  The  purchases  hav- 
ing been  perhaps  prematurely  detached  from  the  vessel,  not  expecting  that 
Ihey  would  be  further  required,  they  impeded  the  progress  of  the  vessel 
over  the  intermediate  flat,  and  would  perhaps  have  prevented  her  reaching 
tlie  outer  reef  iu  time  to  get  over  in  that  tide,  so  that  the  result  mould  have 
been  I  he  same  in  either  case  ;  thus  she  was  not  got  entirely  over  these  reefs 
before  ten  o'clock  on  Thursday  morning,  the  4!h  ult. 

The  "  recovered"  Sphynx  was  then  taken  into  the  Angle  Dock  at  Ports- 
mouth, on  Saturday  afternoon,  the  0th  ult.,  when  it  was  slated  that  the 
vessel  was  much  strained,  inasmuch  as  the  bed-plate  and  condenser  of  the 
engines  were  both  broken,  the  former  in  several  places.  The  kelson  bolts 
were  al.so  several  of  them  started  up  by  her  thumping  on  the  rocks.  The 
engines  and  boilers  have  to  be  entirely  removed  to  repair  the  injuries  sus- 
tauied  by  the  keel  and  bottom  planking.  The  lower  part  of  the  knee  of 
the  head  was  carried  away  on  the  14th  of  February,  by  the  chain  cable, 
when  the  vessel  went  broadside  on  the  shore. — The  Sphynx  was  afterwards 
brought  round  to  Woolwich,  where  she  is  undergoing  repair,  and  tbe  en- 
gines are  in  the  hands  of  Messrs.  Penn,  of  Greenwich,  who  recently  con- 
structed the  engines,  which  are  of  the  oscillatiug  principle. 


THE  NEW  PLANET. 

A.t  a  meeting  of  the  Astrniiinnical  Society,  February  12, — Capt.  W.  H. 
Smyth,  R.N.,  President,  in  the  chair, — The  Report  for  the  past  year  was 
presented  by  the  Council,  and  read. — On  the  motion  that  it  be  adopted,  an 
amendment  proposed  by  Mr.  Babbage,  and  seconded  by  Dr.  Fitton — That 
this  meeting  express  their  deep  regret  that  the  Council  have  not  awarded 
the  Society's  medal  to  M.  Leverrier,  for  his  publication  of  the  greatest  as- 
tronomical discovery  of  modern  times — was  negatived.  A  second  amend- 
ment proposed  by  Lieut.  Uaper,  and  seconded  by  Capt.  Bethune, — That 
it  is  the  opinion  of  the  meeiing  that  the  unprecedented  discovery  of  a  new 
planet  by  theoretical  researches,  and  the  acknowledged  title  of  M.  Lever- 
rier to  the  honour  of  that  discovery,  demand  tor  him  some  special  mark  of 
the  approbation  of  this  Society  ;  and  it  he  recommended  to  the  new  Coun- 
cil to  convene  a  Special  General  Meeting  of  the  Society,  on  as  early  a  day 
as  may  be  convenient,  for  the  purpose  of  suspending  Articles  2,  3,  and  4, 
of  Section  10  of  the  Bye-laws;  and  that  the  printing  of  tbe  Report  be  de- 
ferred till  the  subject  shall  have  been  brought  under  the  consideration  of 
such  Special  General  iNIeetiug— was  negatived.  A  third  amendment  pro- 
posed by  the  Kev.  R.  Sheepshanks  and  seconded  by  Jlr.  Drach— That  a 
Special  General  Meeting  be  called  to  consider  the  propriety  of  granting  a 
medal  to  M.  Leverrier,  for  his  researches  respecting  the  planet  exterior  to 
Uranus,  and  a  medal  to  Mr.  Adams  for  his  researches  on  tbe  same  subject 
— was  also  negatived.  A  fourth  amendment  proposed  by  the  Astronomer 
Ifoyal  and  seconded  by  Dr.  Lee — That  a  Special  General  Meeting  be 
called  after  the  ordinary  INleetiog  of  March  12,  to  consider  the  following 
resolutions: — That  so  much  of  the  Byelaw  as  relates  to  the  number  of 
luedali  which  may  be  adjudged  in  any  one  year,  the  time  of  giving  notice 


of  the  proposal  for  a  medal,  the  time  of  adjudging  the  medal,  and  the  time 
of  presenting  the  medal,  be  suspended  pro  lu^v  ike  ;  That  the  Couucil  be 
anihorised  to  award  two  for  more)  medals,  if  they  shall  deem  it  expedient 
to  do  so  ;  That  the  award  of  the  Council  be  communicated  to  the  Society, 
and  that  the  medal  or  medals  be  presented  at  the  ordinary  meeting  of 
April  9 — was  carried. 


BUDDHIST  ARCHITECTURE. 

At  the  Royal  Asiatic  Society,  Colonel  Sykes  read  an  extract  from 
a  letter  received  from  Captain  Kittoe,  who  has  been  making  some 
recent  antiquarian  researches  about  Gyah,  anciently  one  of  the  seats  of 
Buddhism,  described  by  Dr.  Buchanan  Hamilton,  in  the  second  volume 
of  the  Society's  Transactions.  Capt.  Kittoe  slates  that  he  has  found  and 
copied  a  number  of  inscriptions,  some  of  which  he  promises  to  send  to  Col. 
Sykes  ;  and  that  he  has  heard  of  others,  some  miles  inland,  never  yet  seen 
by  any  European,  which  be  intends  examining.  He  was  unsuccessful  in 
his  search  after  remains  of  Buddhist  architecture,  having  met  with  but 
four  or  five  fragments;  but  he  found  a  great  number  of  small  sculptured 
stones,  which  he  thought  were  miniature  chaityas  or  shrines,  a  sketih  of 
one  of  which  he  forwards  in  his  letter;  the  base  being  a  cube,  the  upper 
plane  surmounted  by  a  hemisphere,  from  the  apex  of  which  rose  an  obe- 
lisk. In  each  of  the  four  vertical  faces  was  a  compartment,  containing  a 
ligure  of  Buddha,  the  figures  in  different  attitudes ;  and  he  states  that  such 
stones  are  found,  not  in  Behar  only,  but  in  Cutlack  also,  where  he  has 
seen  several.  He  remarks  that  they  resemble  closely  the  pagoda  at  Ran- 
goon, where  five  hairs  of  Buddha  are  kept  as  relics.  Many  of  these  are 
of  elaborate  workmanship;  and  some  have  images  of  Buddha  in  various 
postures  in  the  different  compartments;  generally  sitting  with  the  hands 
folded,  but  sometimes  erect ;  and  a  few  seated  on  a  bench.  One  of  them, 
which  he  has  in  his  possession,  is  inscribed  with  the  usual  Buddhist  for- 
mula, yedharma  Itetu  piabhava,  which  is  decisive  of  its  appropriation.  Col. 
Sykes  observed  that  these  chaityas  in  all  probability  are  representations, 
or  the  identical  shrines  seen  by  the  Chinese  traveller,  Fa-hian,  at  the  be- 
ginning of  the  5ih  century  of  our  era  ;  and  afl'ord  a  valuable  attestation  to 
his  truth  respecting  the  then  existing  belief  in  the  four  Buddhas,  the  pre- 
decessors of  Sakhya. 

Captain  Kittoe  believes  the  present  temple  at  Gyah  to  be  less  than  600 
years  old,  and  to  have  been  built  for  the  joint  worship  of  Siva  and  Buddha. 
He  thinks  be  shall  be  able  to  trace  the  amalgamation  of  the  sects  by  their 
sculpture  ;  and  he  is  preparing  to  make  drawings  of  the  most  interesting 
of  these  relics.  Captain  Kittoe  states  that  he  has  discovered  another  of 
Asoka's  pillars,  at  Bukrowe,  the  site  of  an  ancient  city  of  the  Buddhists, 
on  the  banks  of  the  Lilajun.  It  was  broken,  many  years  ago,  into  three 
pieces,  one  of  which  was  brought  to  Gyah  by  Mr.  Bodham,  and  set  up  ia 
the  bazaar,  where  it  goes  by  the  name  of  Bodham's  Folly,  an  apt  illustra- 
tion of  the  light  in  which  the  natives  of  India,  and  too  many  of  our  own 
countrymen,  regard  the  preservation  of  such  remains  of  past  ages,  from 
which  alone  the  recovery  of  any  portion  of  the  ancient  history  of  the  coun- 
try can  be  expected.  The  Raja  there  suggested  to  Captain  Kittoe  that  he 
should  make  rollers  for  tbe  roads  of  the  fragments  of  the  pillar  I  One 
piece  of  the  pillar,  the  base,  is  almost  entirely  buried  beneath  the  surface. 
Cap'ain  Kittoe  Is  about  to  dig  it  out,  with  a  view  to  its  preservation. 

Colonel  Sykes  remarked  that  this  discovery  affords  another  proof  of  Fa- 
bian's trustworthiness,  as  it  has  brought  to  light  another  of  tbe  pillars  men- 
tioned by  hiio,  but  which  had  hitherto  escaped  notice. 


LITHOGRAPHIC  STONE  IN  ARABIA. 

At  the  Royal  Asiatic  Society,  the  secretary  read  a  paper  which  had 
been  furnished  by  the  Hon.  East  India  Company,  containing  an  account 
of  the  discovery  of  a  quarry  of  good  lithographic  stone  on  the  southern 
coast  of  Arabia,  which  will  be  available  for  our  presses  in  Bombay,  and 
other  parts  of  India,  which  at  present  import  a  considerable  quantity  of 
that  kind  of  limestone  from  the  quarries  of  Germany.  The  discovery  is 
due  to  assistant-surgeon  H.  J.  Carter,  who  is  employed  in  the  survey  of 
that  coast.  In  the  course  of  his  duties,  to  the  n.e.  of  Aden,  Mr.  Carter 
found  that  much  of  the  land  was  of  calcareous  formation,  of  various  series  ; 
the  limestone  was  of  a  very  fine  grain,  which  induced  him  to  gather  some 
specimens,  and  forward  them  to  Dr.  Buist,  of  Bombay,  for  the  purpose  of 
trying  their  quality  an  lithography.  The  stratum  composing  this  fine- 
grained stone  lies  three  or  four  miles  inland,  and  close  to  the  summit  of  a 
descent,  down  which  the  blocks  might  be  rolled,  with  very  little  trouble, 
close  to  the  water's  edge,  where  they  might  be  immediately  shipped.  The 
inhabitants  of  the  country,  though  somewhat  tierce,  are  easily  managed  by 
proper  treatment,  aud  would  readily  protect  persons  employed  to  work  the 
quarry  ;  and  Mr.  Carter  suggests  that  means  should  be  taken  to  ascertain 
the  quantity  of  produce  the  quarry  is  capable  of  yielding,— an  investigation 
which  his  duties  on  the  survey  did  not  allow  him  leisure  to  pursue. 

The  report  of  Dr.  Buist  was  very  favourable  to  the  quality  of  the  stone. 
It  was  repeatedly  tried,  with  some  disadvantages,  upon  the  native  presses, 
and  found  to  take  the  drawing  with  perfect  facility,  and  to  print  with  a 
purity  not  surpassed  by  the  very  best  stones  imported  from  Munich.     Dc, 


112 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[April, 


Buist  gives  some  account  of  the  native  presses,  of  vvliich  there  are  above  a 
dozen  in  Humbay  alone  ;  with  details  as  to  tlie  expense  of  quarrying  and 
freight. anil  ihe  pnibalile  price  and  consumption  in  India;  and  is  of  opinion 
that  the  stone  might  even  be  advantageously  carried  to  England.  He 
concludes  Willi  recommending  the  Indian  government  to  direct  a  few  Ions 
to  be  brought  to  BotuUay  for  the  purpose  of  making  the  experiment  on  a 
larger  scale,  by  the  first  vessel  in  their  service  which  may  chance  to  be  in 
the  neighbourhood  of  the  rock. 


COPPER  MINES  IN  ARABIA. 

A  paper  from  Mr.  Carter  was  read  at  the  Aniatic  Sicir.tij,  "  On  ihe  Cnp- 
jier-miiies  in  the  islnnd  of  Mnsseera,  on  the  coast  of  Arabia,"  which  he  had 
been  induced  to  search  ftir  in  consequence  of  receiving  information  that  the 
Persians  had  formerly  wrought  copper  mines  in  tlie  island.  He  had  made 
several  attempts  to  tind  the  mines,  but  without  success;  the  natives  denied 
all  knowledge  of  tlicir  existence  ;  and  he  was  about  to  relinquish  Ihe 
search,  when,  landing  one  morning  in  thi'  month  of  February,  184G,  on  the 
westernmost  part  of  the  island,  he  accidentally  fell  iu  with  some  patches  of 
blue  carbonate  of  copper, — a  speiimen  of  which  was  laid  upon  the  table. 
Mr.  Carter,  now  conlident  of  success,  at  once  proceeded  to  search  Ihe 
neighbourhood.  He  soon  fell  in  with  some  old  smelting  places ;  and  iiii- 
inediately  after  found  the  vein  itself,  wilh  the  mineral  m  situ.  After  de- 
scribing the  nature  of  Ihe  mine,  which  appears  to  have  been  little  worked, 
Mr.  Carter  stales  that  he  afterwards  found  copper  in  other  places ;  and 
that  the  inhabitants,  linding  concealment  no  longer  possible,  discovered  to 
him,  of  their  own  accord,  olher  veins  and  smelting  places,  which  they  said 
had  been  bnilt  by  the  Feringhees.  Mr.  Carter  states,  that  the  inhabitants, 
though  at  first  fiercely  opposed  to  the  landing  of  the  surveying  party,  were 
soon  conciliated  ;  and  that  the  utmost  goodwill  subsequently  prevailed 
among  them  during  the  whole  time  the  vessel  remained  in  the  neighbour- 
hood. They  are  very  steady  and  industrious;  and  their  habits  are  in  de- 
cided contrast  with  those  of  the  Bedowins  on  the  main  land  ;  and  he  is 
quite  satisfied  that  any  attempts  to  work  Ihe  mines  would  meet  with  every 
assistauce  in  the  power  of  the  natives  to  allord. 


TYRE  AND  SIDON. 

A  paper  by  Capt.  Newbold  was  read  at  the  Royal  Asiatic  Society,  "  On  the 
mountainous  country  between  the  coasts  of  Tyre  and  Sidon  and  the  river  Jor- 
dan," a  pdrl  of  Palestine  hitherto  almost  a  complete  blank  in  our  maps. 
Captain  Newbold  proceeded  iu  184')  from  Tyre  to  Bauias,  and  returned 
from  Hasbeia  and  the  castle  of  Shukif  to  Sidon.  He  thus  traversed  the 
country  in  two  directions;  and  brought  back  with  inm  a  copious  list  of 
geographical  names  in  the  original  orthogiaphy,  most  of  which  are  wanting 
in  Mr.  Smith's  valuable  catalogue.  The  country  is  divided  inlo  the  dis- 
tricts of  Esh-Shukif  and  Beshareh  ;  it  comprehends  an  area  of  408  square 
miles,  being  about  20  miles  from  north  to  south,  and  18  from  east  lo  west. 
The  shore  district  is  the  celebrated  Phoenician  Plain;  it  rarely  exceeds 
two  miles  in  width  ;  and  in  many  parts  the  mountains  come  down  close  to 
the  sea  in  bolil  precipices.  The  maritime  tracts  are  undulating,  and  vary 
in  elevation  from  a  few  feet  to  100  yards.  The  inland  portion  is  about 
200  feet  high  ;  reaching  in  some  places  lo  near  4500  feet,  and  separated 
by  very  narrow  valleys,  which  are  extremely  deep  and  precipitous.  Two 
rivers,  the  Litani  (the  ancient  Leontes),  and  the  Lohrani,  pass  through  it 
to  the  sea  ;  and  a  number  of  small  rivulets,  running  to  the  Jordan,  drain  it 
towards  the  west.  The  principal  rock  is  the  marine  limestone  of  Lebanon, 
penetrated  by  extensive  dykes  of  basalt,  accompanying  lines  of  fracture, 
which  appear  to  be  connected  with  the  fearful  earthquakes  of  which  the 
country  has  so  frequently  been  the  theatre.  The  crater  of  an  extinct  vol- 
cano, with  its  steep  and  rugged  sides  of  lava,  and  evident  traces  of  former 
action,  were  seen  by  Messrs.  Robinson  and  .Smith,  and  described  in  their 
work.  Much  of  the  country  is  cultivated  ;  wheat-fields  are  numerous  ; 
and  the  vine  flourishes  in  the  volcanic  soil :  cotton  also  grows,  but  the 
staple  productions  are  wheat,  millet,  beans,  tobacco,  and  lentils.  The 
population  amounts  to  1.5,000,— about  thirty  to  the  square  mile  ;  and  is 
composed  of  Greeks,  Druses,  and  Arabs.  Captain  Newbold  examined  the 
cavities  iu  the  coast  which  have  been  taken  for  the  dye  pots  of  the  Tynans, 
and  found  them  to  be  nothing  more  than  natural  rock  basins,  excavated  by 
the  action  of  the  tide.  He  says  they  occur  all  along  the  coast  of  Syria, 
from  Gaza  to  the  Orontes.  The  old  city  of  Tyre  is  buried  under  the  sands  ; 
and  forms  an  inexhaustible  quarry  whence  materials  are  drawn  to  build 
and  enlarge  the  cities  in  the  vicinity.  Captain  Newbold  saw  a  beautiful 
marble  torso  of  Minerva,  as  large  as  life,  recently  found  among  llie  ruins, 
and  now  in  the  possession  of  a  native  of  Tyre.  He  communicated  the  cir- 
cumstance to  our  consul  at  Beyrut,  wilh  the  hope  of  preserving  it  from 
further  injury.  Some  interesting  accounts  of  remarkable  spots  in  the  in- 
terior, which  were  visited  by  Captain  Newbold,  concluded  the  paper.' 


OF  THE  SUCCESSIVE  PHASES  OF  GEOLOGIC.A.L  SCIENCE. 
Abstract  of  lecture  delivered  at  Ihe  Royal  Jnslilulion,  March  5th,  by  Prof. 
Anst^d. — The   lecturer  stated  that  he    proposed   to  give  something  of  a 
psychological  view  of  geological  history, — tracing  the  successive   ideas  that 
seem  to  have  chiefly  contributed  towards  the  advancement  of  the  science, — 
and  pointing  out   how  far  these  ideas  involved  truth,  and  how  far  errors  of 
exaggeration,  although  they  were  useful  as  suggesting  new  views  and  obser- 
vations.      After  reviewing  the   philosophy  of   the  ancients   and  the  cos- 
mogony of  the  Middle  Ages — which  latter  he  dLScribed  as  without  the  true 
aspect  of  philosophic  investigation — the  lecturer  referred  to  the  discoveries 
of  Werner  as  being  the  first  which  distinctly  created  geological  science.     He 
stated  that  these  discoveries  induced  three  important  assunipiions : — first, 
that  the  whole  crust  of  the  earth  had   been  deposited  mechanically  from 
water;  secondly,  that  the  newer  deposits  were  generally  horizontal;  thirdly, 
that  there  was  an  invariable  order  of  superposition  of  similar  mineral  types. 
The  idea  thus  involved  was  that  of  "  the  universality  of  formations,"  and  & 
perception  of  order  in  the  arrangement  of  the  materials  of  which  the  earth's 
crust  is  made  up ;  and  the  idea  was  described   as   useful  and  suggestive, 
although  the  conclusions  were  in  many  important  respects  unsound.     While 
Werner  was  thus  laying  the  foundation  of   geology   by  observations   and 
speculations  on   mineral  structure,   William   Smith,    the   father  of  English 
geology,  had  obtained  an  insight  into  an  important  fact  concerning  the   dis- 
tribution of  fossil  bodies ;  and  at  the  same  time  Dr.  Ilutton,  in  bis  "  Theory 
of  the  Earth,"  had  recognised  a  succession  of  worlds  and   a  history  of  the 
n.iture  of  the  succession  by  the  agency  of  causes  not  dilTerent  from  those 
still  in  action.     The  idea  involved  in   the   discoveries  of  Smith   was,  ihat 
"  fossils  are  characteristic  of  formations:"  while  Hutton  first  appreciated  the 
importance  of  existing  causes.     The  next   step  in  geological  discovery  was 
described  as  the  result  of  Cuvier's  investigations  in   pa]a;)ulology,  and  the 
estaljlishment  of  the  law  of  the  adaptation  of  structure  to  habit   in   all  ani. 
mals.     This  law,  however,  is  combined  with  another,  also   of  great   import- 
ance— that  there  is  in  all  nature  a  permanence  of  typical  peculiarities.     Mo- 
dified and  Drought  to   bear  on   fossils  in  this   way,  the  "  law   of  universal 
adaptation"  was  described  as  the  suggestive  idea  in  this  step   of  geological 
progress ; — while  the  law  afterwards  made  out  concerning  the  representation 
of  species  in  time  as  well  as  space  was  mentioned   as  affording  important 
accessory  aid  in  applying  palteontology  to  the  determination   of  geological 
problems. — After  referring  to  the  subject  of  geological  classification,  and 
describing  it  as  the  result  of  the  working  out  of  these  various  laws,  the 
lecturer  briefly  stated  the  actual  results  of  observation  in  descriptive  geo- 
logy, and  the  nature  of  the  most  remarkable  speculations  in  physical  geologv  ; 
— hut  the  latter  were  rather  indicated  in  allusions  to  the  desiderata  in  that 
department  than  dwelt  upon  or  described  directly.     Among  these  desiderata 
he  particularly  referred  to  the  condition  of  knowledge  with  regard  to  meta- 
morpbic  rocks, — and  their  relations  with  rocks  of  distinctly   igneous  origin, 
on  the  one  hand,  and   the  fossiliferuus  stratified   rocks  on   the  other.     He 
stated  that  much  yet  remains  to  be  done  in  connecting   the  present  with  the 
immediately  antecedent   condition;    but  expressed  grounds  for   belief  that 
investigations  actually  in  progress  may  lead   to  some  satisfactory  and  fixed 
conclusions.     The  making  comparative  observations   on   a  large  scale   was 
mentioned  as  an   important  means  of  advancing  geological  science:  and  in 
conclusion.   Prof,    \nsted  spoke  of    the   necessity   of    distinguishing  in   all 
cases  the  true  objects  of  geology — ^and  stated  bis   firm   conviction  that  geo- 
logy would  soon  occupy  a  very  important  place  as  an  iuductive  science,  lead- 
ing to  great  practical  results. 


RAISING  AND    SH.VPING  METAL  BY  STAMPING  AND  PRESSURE. 

Abstract  of  lecture  delivered  at  the  TJoya/ /n.«//7K/ion,  March  19,  by  Mr. 
Carpmael. — The  lecturer's  purpose  was  to  show  h'ow  objects  of  extreme 
perfection  of  workmanship  and  of  great  use  in  daily  life  are  produced  by 
simple  manipulation.  Having  adverted  to  the  old  process  of  stamping  sheet 
metal,  and  remarked  that  this  process  generally  required  that  the  article 
stamped  should  have  a  flange  or  rim,  and  that  the  process  was  inapplicable 
to  any  ornamental  work  whicii  required  undercutting  in  the  sculptured  part, 
Mr.  Carpmael  proceeded  to  describe  the  improvement  lately  introduced  by 
spinning  (i.e.  burnishing  to  form),  which  is  performed  by  fixing  the  object 
in  a  lathe  and  pressing  its  surface  with  a  blunt  tool  ;  and  explained  bow,  by 
means  of  a  divided  mandril,  undercut  fcrius  could  be  obtained.  He  then 
pointed  out  that  this  burnishing  to  form  could  be  alternated  with  casting, 
and  that  the  flange  was  rendered  unnecessary  in  the  casting  process — the 
metal  being  driven  through  a  conical  mould  much  on  the  principle  on  which 
pipes,  &c.  are  drawn:  the  ditiference  being  that  in  the  process  which  he  was 
describing,  the  object  was  forced  through  the  gradually-contracting  aperture 
by  the  blow  of  a  heavy  weight  falling  on  its  lower  surface.  Mr.  Carpmael 
presented  an  example  in  a  tea-pot,  made  of  tinned  iron  plate  by  the  joint 
process  of  casting  and  burnishing  to  form.  This  article,  which  is  of  the 
best  fabric,  is  sold  (wholesale)  for  Is.  8d.  Mr.  Carpmael  also  exhibited  the 
machines  by  which  tin  is  shaped  into  boxes  and  bottles  for  holding  colours, 
perfumes,  &c.,  by  squeezing  a  small  ingot  of  this  ductile  metal  by  a  power- 
ful pressure. 
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HISTORV  OF  ENGINEERING. 

By  Sir  J.  Rennie,  President  of  the  Institution  of  Civil  Engineers. 
(^Continued  from  page  81.) 
Railways. 

Whilst  the  turnpike  road  and  coach  system  was  rapidly  advancing  to- 
wards perfection,  nnmerous  active  and  inventive  spirits,  aspiring  after  bet- 
ter things,  were  bnsily  employed  in  racking  their  brains  to  invent  a  mode 
of  travelling,  or  locomotion,  which  should  far  exceed  its  predecessors  ; 
great  diliiculties  however  presented  themselves — and  amongst  the  agents 
which  were  thought  of,  none  appeared  so  well  adapted  for  ihe  object  as 
steam,  the  success  of  which,  in  the  hands  of  Watt  and  others,  had  proved 
so  triumphant,  wherever  it  had  been  applied;  but,  in  order  to  attain  the 
wished  for  velocity,  a  ditTerent  kind  of  road  was  required  to  that  which 
had  hitherto  been  used:  and  at  length  the  railway  system  was  intro- 
duced. 

Railways,  formed  with  wooden  rails,  or  parallel  pieces  of  wood,  with 
carriages  having  wooden  wheels  to  run  upon  them,  had  been  in  use  at 
Newcastle  as  fur  back  as  IG81,  for  the  purpose  of  conveying  coal  down 
from  Ihe  mines  to  shipping-places  on  the  banks  of  the  Tyne  ;  Lahelye,  in 
1743,  described  improved  carriages,  used  by  Allen  in  stone  quarries  at 
Bath,  having  wheels  with  flanges  of  cast  iron,  adapted  to  run  on  wooden 
edge-rails  ;  being  an  improvement  upon  those  at  Newcastle  ;  afterwards, 
the  wooden  rails  weie  plated  with  iron,  which  made  the  carriages  run 
more  easily  with  a  greater  load;  cast  iron  rails,  or  plates,  were  brought 
into  use  for  the  first  time  by  Reynolds  of  Colebrook  Dale  in  1767;  and 
more  completely  by  Curr  at  Sheffield,  with  wagons  having  cast  iron  wheels 
without  flanges,  the  rails  being  in  the  form  of  tram  pi  ites  ;  and  in  1769 
Edgeworth  introduced  three  or  four  wagons  drawn  in  a  train,  by  one 
horse.  These  iron  tramways,  laid  upon  stone  blocks,  with  the  carriages 
above  described,  having  smooth-tyred  wheels  without  flanges,  came  into 
general  use,  for  drawing  coals,  stone,  and  other  minerals,  from  the  mines 
and  quarries  underground,  and  at  short  distances  from  canals;  but  no  lines 
of  any  great  length  were  made  for  general  traffic.  The  tirst  line  of  any 
any  extent,  it  is  believed,  was  that  at  Loughborough,  by  Jessop,  in  1789  ; 
also  between  t'ardifl' and  Merthyr  Tydvil,  the  act  for  which  was  obtained 
in  1794;  this  was  followed  by  the  Croydon  and  Surrey  railway  between 
Wandsworth  and  Merstham,  in  1804  :  for  the  periods,  all  these  were  con- 
siderable works  of  the  kind.  About  this  time  railways  were  used  by  the 
contractors  during  the  execution  of  great  works,  at  the  London,  the  East, 
the  West  India  Docks,  and  other  places,  where  the  transport  of  vast  masses 
of  materials  was  required;  when  the  works  were  completed,  the  rails  or 
plates,  which  were  made  with  side  flanges  to  keep  the  wheels  in  the  places, 
were  generally  sold,  and  were  occa^^ionally  used  for  constructing  short 
lines  to  canals  and  shipping  places.  The  only  power  applied  to  draw  the 
wagons  was  that  of  horses.  These  railways  were  considered  inferior  to 
canals,  and  were  seldom  used,  except  when  the  traftio  was  chiefly  descend- 
ing, so  that  the  empty  wagons  could  return  with  facility. 

Locomotive  Eii^-ittes. — The  application  of  steam  power  to  the  propulsion 
of  carriages  might,  it  would  seem,  have  naturally  commenced  with  car- 
riages on  the  common  roads;  but  so  many  difficulties  intervened,  that  the 
attempt  was  not  made  until  after  it  had  been  effected  on  railways.  Dr. 
Robison  proposed  it  to  Watt  in  1769,  and  Darwin  inentious  it  in  1796; 
but  the  application  of  Newcomen's  or  Watt's  engines,  for  propelling  car- 
riages, could  not  be  attempted  with  any  probability  of  success,  as  they 
required  copious  and  constant  supplies  of  cold  water  for  condensing  the 
steam,  which  would  have  rendered  the  machine  so  cumbersome  and  un- 
wieldly  as  to  be  unmanageable.  Watt's  practice  was  to  condense  the 
steam  at  a  comparatively  low  temperature  ;  for  aUbongh  he  tried  it  in 
almost  every  state,  from  high  to  low  pressure,  he  ultimately,  under  ail  cir- 
cumstances, preferred  employing  steam  at  about  3  lb.  above  the  pressure 
of  the  atmosphere.  Amongst  his  earliest  investigations  he  made  a  model 
of  a  high-pressure  engine,  which  acted  very  well ;  and  he  described  a  high- 
pressure  locomotive  engine  in  his  specification  of  1784;  but  he  considered 
steam  at  such  a  high  pressure  to  be  unsafe,  and  did  not  make  any  use  of  it. 
I  His  assistant,   Murdoch,   afterwards   made   a  working  model  of  a  locoino 

tive  engine  which  acted  very  well,  but  he  did  not  pursue  it  further.  Leu- 
pold  had  proposed  a  high-pressure  engine  in  1725;  and  one  was  made  by 
Cugnot  at  Paris  in  1770  for  propelling  a  carriage,  but  it  failed  entirely, and 
was  never  used. 

Treviihick  and  Vivian  obtained  a  patent  in  1802.  for  high-pressure  en- 
gines, in  one  of  which  locomotion  was  to  be  produced  by  tiie  adhesion  of 
the  wheels,  propelled  by  the  engine  working  on  the  road.  They  also  pro- 
posed ribbed  wheels  with  nails  or  bosses,  for  the  purpose  of  enabling  the 
engine  to  ascend  steep  places.  In  1804  they  made  a  locomotive  engine, 
which  travelled  upon  the  MerthyrTydvil  railway  ;  it  consisted  of  one  high- 
pressure  cylinder,  with  a  fly-wheel,  and  four  bearing-wheels,  two  of  whicn 
were  turned  by  the  action  of  the  piston,  and  produced  a  velocity  of  five 
miles  an  hour,  drawing  after  it  several  wagons,  containing  a  loud  ol  about 
15  tons.  This  locomotive  worked  by  adliesiiin  alone.  The  experiment 
was  not  continued,  because  the  weight  of  Ihe  engine,  with  its  cast  iron 
boiler,  was  considered  too  great  for  the  rails,  and  might  have  occasioned 
considerable  damage  to  them,  and  if  the  weight  ot  the  engine  had  been  re- 
ilBced  sufficiently,  it  would  have  been  too  iigiit,aud  the  v>lieeU  would  huve 


slipped  upon  the  rails.  Thus  we  see,  that  the  great  principle  of  adhesion, 
for  producing  locomotion,  was  clearly  understood  at  the  outset,  and  was 
only  abandoned  in  consequence  of  the  cast  iron  plate  rails  at  that  time  in 
use,  being  unfit  for  carrying  it  into  effect.  In  addition  to  Ihe  objection  on 
the  score  of  the  weight  of  Trevithick's  locomotives,  more  serious  opposition 
arose  against  them  in  consequence  of  one  of  them  having  exploded  in  1803. 
This  objection  was  made  to  all  Trevithick's  locomotive  engines,  although 
ultimately  they  came  into  use.  He  had  made  an  attempt  to  propel  car- 
riages on  common  roads  by  steam  in  180i>,  and  constructed  a  carriaga 
worked  by  steam,  which  was  exhibited  publicly,  in  the  neighbourhood  of 
Bethlehem  Hospital.  Vo  that  ingenious  and  able  man  the  origin  of  the 
locomotive  system  may  be  said  to  be  due.  In  1811  Blenkinsop  took  out  a 
patent  for  using  rails,  having  teeth  like  a  rack  in  them,  iuio  which  wheels, 
having  corresponding  teeth,  were  worked  by  the  engine,  thus  securing  the 
engine  against  the  chance  of  slipping.  This  was  brought  into  use  for  con- 
veying coals  from  the  Middletoa  Colliery,  near  Leeds,  which  may  be  said 
to  have  been  the  first  practical  employment  of  locomotive  engines;  but  the 
expense,  friction,  noise,  and  slowness  of  the  motion,  which  scarcely  ex- 
ceeded four  to  five  miles  an  hour  prevented  it  from  being  generally  adopted. 
In  1813  Brunton  took  out  a  patent  for  producing  locomotion  by  levers, 
worked  by  the  engine,  resembling  a  good  deal  the  motion  of  a  horse.  This 
however  failed,  and  a  serious  accident  occurred  by  the  explosion  of  Ihe 
engine  attached  to  it.  Chapman  followed,  and  patented  an  invention  for 
producing  locomotion  by  means  of  chains  laid  along  the  line  of  road,  pass- 
ing round  the  wheels  of  the  locomotive,  and  thus  travelled  forward.  In 
1813  Blackett  resumed  Trevithick's  original  plan,  and  constructed  an  en- 
gine which  worked  by  adhesion  alone,  upon  the  rails  at  the  Wylam  Col- 
liery, at  Newcastle. 

George  Stephenson  in  1814  improved  upon  all  the  former  locomotives, 
and  look  out  patents  in  conjunction  with  George  Dodd  in  1815,  and  with 
Losh  in  1816.  The  locomotive,  in  his  hands,  soon  became  sufficiently  per- 
fect to  be  brought  into  general  use  on  railways,  for  drawing  coal  wagons  at 
a  greater  rate  than  could  be  performed  by  horses.  The  weight  of  the  en- 
gine was  sustained  on  the  axles  of  the  carriages,  by  means  of  small  pistons 
working  in  cylinders,  supplied  with  water  from  the  boiler,  which  acted 
like  so  many  springs.  Two  steam  cylinders  were  employed,  and  all  the 
four  wheels  were  impelled  by  them  ;  the  engine  was  followed  by  a  tender 
carrying  water  and  fuel.  Here  was  a  grand  epoch  in  the  history  of  rail- 
ways, whicli  were  destined  at  no  very  aistant  period  to  effect  such  a  com- 
plete revolution  in  the  whole  system  of  international  communication,  and 
to  realise  such  extraordinary  results,  as  even  the  most  sanguine  minds 
never  anticipated.  James,  who  had  examined  the  machines,  published  a 
letter  in  1815,  proposing  railways  as  a  general  system  for  travelling.  The 
general  introduction,  in  1816,  of  the  cast  iron  edge  rails,  and  the  flanged 
wheels,  which  are  said  to  have  been  invented  by  W.  Jessop,  long  before, 
on  the  Loughborough  railway,  instead  of  the  cast  iron  tram-plates  with 
which  the  earlier  railways  had  been  laid,  was  soon  followed  by  Ihe  intro- 
duction of  wrought  iron  rails,  in  long  pieces,  at  first,  in  plain  rolled  bars, 
and  afterwards  rolled  with  projections  on  their  upper  edges,  in  order  to 
give  breadth  for  the  wheels  to  run  upon,  as  well  as  to  increase  the  strength 
of  the  rails  and  enable  them  lo  bear  greater  weights  without  yielding. 
This  was  the  patent  invention  of  Birkenshaw,  who  made  them  in  1820. 
The  above  were  great  improvements  in  ihe  system,  and  by  degrees,  all  the 
details  were  worked  out  more  eflectually  at  the  different  collieries  near 
Newcastle,  and  in  the  North,  until  the  locomotives  were  so  far  improved, 
as  to  enable  them  to  travel  at  the  rate  of  seven  to  eight  miles  per  hour, 
drawing  considerable  loads  behind  them.  The  Hetton  and  the  Stockton 
and  Darlington  railways,  by  Stephenson,  which  were  opened  about  1825, 
contained  all  the  improvements  made  up  to  that  time  ;  and  the  last  act  of 
parliament  of  the  latter  line  authorised  the  use  of  locomotive  engines. 

The  Liverpool  and  IVIanchester  Railvvay  Company  obtained  their  first 
act  in  1826,  under  the  Messrs.  Rennie,  but  the  kind  of  tractive  power  to  be 
employed  was  left  open  for  future  determination.  The  railway  works, 
however,  proceeded,  and  considerable  progress  was  made  before  it  was 
decided  what  power  should  be  employed.  The  company  employed  Messrs. 
Walker  and  Rastrick  lo  investigate  the  different  means  employed  in  the 
North  as  tractive  power  on  railways,  and  to  report  which,  in  their  opinion, 
they  considered  best  adapted  for  the  railway;  upon  the  whole,  they  re- 
ported in  favour  of  using  stationary  engines  to  draw  the  wagons  and  car- 
nages. Stephenson  and  Rennie  were  in  favour  of  locomotive  power.  The 
dirt-ctors  took  up  tiie  matter  with  considerable  spirit,  and  offered  a  reward 
of  five  hundred  guineas  for  the  best  locomotive  engine.  The  competitors 
for  this  premium  were,  Stephenson,  Braithwaite  and  Ericson,  and  Hack- 
worth  and  Biaiidreth.  The  weight  of  the  engines  was  restricted  to  6  tons, 
including  the  wafer  in  the  boiler,  and  tlie  load  was  limited  to  three  times 
that  weight,  to  be  conveyed  at  the  rate  of  at  least  10  miles  an  hour.  A 
trial  of  Ihe  engines  of  the  three  competitors  was  made  on  a  part  of  the  Man- 
chester and  Liverpool  railway,  in  1829,  and  the  extraordinary  speed  of 
between  20  and  30  miles  an  hour  was  realised  by  Stephenson's  engine 
'  Rocket.'  So  long  as  the  motion  upon  the  rails  was  produced  by  the 
rack^diid  pinion,  ihe  greatest  velocit>  attained  scarcely  exceeded  4  or  5 
miles  an  liour;  this  was  only  adapted  for  the  transport  of  heavy  goods, 
and  the  expense,  except  in  few  situations,  preclmled  it  from  being  exten- 
sively lirought  into  use  ;  but  the  principle  of  adhesion  being  established, 
and  7  and  8  miles  an  hour  obtained,  the  success  of  this  great  invention  be- 
came evident,  and  it  was  predicted  that  its  adoption  would  be  general.  Still, 
hovvever,  doubt  and   prejudice   prevailed   with  many,  and   amongst  them 
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were  fome  men  of  no  ordinary  ability  and  experience,  and  it  was  not  until 
the  triuiiiiihant  success  of  he  };reat  expcrinjent  iu  ]H'2'J,  that  tlie  most  scep- 
tical were  convinced  of  the  applicatiuo  of  tiie  system  eventually  beconnug 
universal.  The  scientific  worlcl  beheld  with  amazement  this  extraordinary 
result,  the  consequences  of  which  could  hardly  be  foreseen.  Springing  at 
once  from  a  velocity  of  travelling  of  10  miles,  the  gre*ilest  speed  of  coaches, 
to  a.')  miles  an  hour,  so  far  exceeded  even  the  most  sauguiue  expectations 
of  its  promoters,  that  they  saw  no  bounds  to  its  extension. 

Stephenson's  erigine  for  the  competition  was  upon  an  improved  plan  ; 
the  boiler  contained  numerous  small  lubes,  through  which  the  flame,  or 
lather  heat,  from  the  lire-box  or  furnace,  was  made  to  pass,  thus  exposing 
a  greater  .-'Urface  of  water  for  the  heat  to  act  upon,  and  increasing  its  powers 
of  evaporation,  lioolh,  the  indefatigable  secretary  to  the  company,  has 
the  credit  of  this  great  improvement,  which  is  now  universally  adopted,  not 
only  in  locomotive,  hut  also  in  marine  boilers.  The  engine  had  two  cylin- 
ders vihicli  impelled  the  wlieels,  and  the  waste  steam  from  the  cylinder 
was  discharged  through  a  small  tube  or  blast-pipe  into  the  chimney,  with 
a  vertical  jet,  thus  increasing  the  draught  of  the  lire,  and  enabling  it  to 
produce  ilie  desired  heat  iu  the  tire-box.  This  blast-pipe  was  a  most  sim- 
ple, ingenious,  and  important  invention,  which  has  contributed  very  mate- 
rially to  the  improvement  and  perfection  of  the  locomotive.  The  merit  of 
this  is  claimed  by  both  Stephenson  and  Hackworth.  The  boiler  and  ap- 
paratus were  supported  on  the  frame  by  springs,  in  the  same  manner  as  in 
ordinary  wheeled  carriages,  thus  preventing  the  concussion  to  which  the 
diifeieiit  parts  would  otherwise  have  been  subject,  and  enabled  the  machine 
to  work  with  greater  effect.  The  '  Novelty,'  by  Hraithwaite  and  Ericson, 
was  also  a  very  ingeniously  contrived  engine.  The  '  Sans  Vareil,'  by 
Hackworth,  was  an  improvement  upon  previous  engines,  bill  did  not  lulbl 
the  conditions  required  so  well  as  that  of  Stephenson,  to  whom  the  premium 
was  awarded.  I^ooking  back  at  the  result  of  these  experiments,  and  what 
has  occurred  sinc-e,  it  appears  injudicious  that  the  weight  and  size  of  the 
engines  should  have  been  thus  limited  ;  for  inasmiicli  as  the  power  of 
traction  of  a  locomotive  engine  depends  upon  the  force  of  adhesion,  which 
could  only  be  produced  by  weight,  and  its  capahiliiy  of  generating  steam 
by  increased  dimensions,  by  limiting  these  two  elements  the  power  of  the 
engine  was  necessarily  reduced.  L'pon  reflection,  however,  we  cannot  be 
surprised,  for  nothing  but  experience  could  have  pointed  out  beforehand 
the  present  extraordinary  results. 

The  Manchester  and  Liverpool  railway  was  opened  in  September,  1830) 
with  great  ceremony  by  the  Duke  of  Wellington,  Sir  Kobert  Peel,  Mr. 
Huskisson,  and  an  immense  concourse  of  spectators  ;  but  unfortunately 
this  great  event  in  the  mechanical,  commercial,  and  social  world  was 
clouded  by  the  death  of  that  great  man,  Huskisson,  in  consequence  of  a 
locomotive  engine  passing  over  him,  thus  becoming  one  of  the  tirst  victims 
of  that  extraordinary  invention,  of  which  he  entertained  so  high  au  opinion. 
The  tirst  engines  for  this  line  were  made  by  Steplieuson,  after  the  plan  ot 
the  '  Rocket,'  but  improved  ;  and  in  other  engines  made  soon  after,  he  in- 
troduced a  better  arrangement  of  the  parts,  giving  a  greater  number  of 
tubes  to  the  boiler,  and  adapting  cranked  axles  to  work  the  wheels;  the 
first  of  these  was  the  'Planet,'  which  afterwards  served  as  a  model  for  the 
locomotives  on  other  railways.  Great  improvements  have  since  been 
made  ;  heavier  engines,  weighing  from  18  to  30  tons,  capable  of  evaporat- 
ing 200  to  300  cubic  feet  of  water  per  hour,  instead  of  CO  cubic  feet,  as  in 
the  early  engines,  with  tenders  capable  of  carrying  1000  to  1500  gallons 
of  water  ;  straight  axles,  with  outside  cylinders,  like  those  of  the  '  IJocket,' 
have  been  again  introduced,  lu  order  to  increase  the  power  and  to  obviate 
the  objections  raised  against  the  cranked  axles,  as  to  their  liability  to 
break;  engines,  with  six  wheels  instead  of  four,  are  now  generally  ap- 
proved, as  being  safer;  and  those  with  coupled  wheels  have  been  made  to 
increase  the  adhesion  on  steep  planes,  luiprovemeuls  in  the  slide  valves 
and  working  gear  have  been  made  for  using  the  steam  expansively  in  the 
cylinders,  and  rendering  the  engines  mure  manageable  either  for  backward 
or  forward  movement.  'I  he  increased  size  and  power  of  the  engines  have 
enabled  them  to  ascend  planes  of  1  in  37,  as  on  the  Gloucester  and  Bir- 
mingham railway,  drawing  after  them  heavy  loads  at  considerable  veloci- 
ties, which,  at  the  first  introduction  of  the  locomotive,  would  have  been  im- 
possible. On  that  line,  at  the  Lickey  incline,  engines  made  in  America 
were  at  first  used. 

Linjiiig  the  Rails. — The  mode  of  making  and  laying  the  rails  of  the  per- 
manent way  has  also  partaken  of  the  improvements  in  the  engines  ;  the 
original  rails  of  the  Manchester  and  Liverpool  line  weighed  only  301b.  per 
yard,  of  the  form  termed  Mish-bellied,'  and,  for  the  most  part,  were  laid 
upon  stone  blocks,  after  the  plan  of  the  colliery  railways,  on  which  the 
speed  rarely  exceeded  2  to  .I  miles  per  hour,  but  when  it  was  increased  to 
20  or  30  miles  per  hour,  greater  strength  was  necessary.  The  concussion 
produced  by  such  heavy  engines  and  trains,  weighing  from  ."iO  to  300  Ions, 
travelling  at  the  ri.teof20  miles  and  upwards  per  hour,  soon  deranged  the 
light  rails,  and  the  concussion  produced  by  the  stone  blocks  rendered  the 
employment  of  some  mure  elastic  medium  desirable.  Accordingly,  heavier 
rails,  parallel  iu  depth,  with  a  rib  at  lop  aud  bultoin,  were  adopti  d,  after  the 
form  suggested  by  the  experiments  of  Professor  Barlow,  with  as  iSuch 
weight  as  the  art  of  rolling  iron  could  give,  until  it  reached  75  lb.  per  yard; 
instead  of  stone  blocks  wooden  sleepers  have  been  preferred  ;  heavier  and 
improved  chairs  for  suppoitiug  the  rails,  with  side  keys  of  hard  compressed 
wood  to  keep  them  in  their  places  and  resist  the  concussion,  have  been 
adopted;  in  this  latter  department  Kausome  and  Alay  have  introduced 
great  changes  ;  the  sleepers  have  been  steeped  in  preparations  from  the  pa- 


tents of  Burnet,  Kyan,  and  Bethell,  for  the  purpose  of  securing  greater 
durability.  A  variety  of  plans  for  making  the  rails  and  laying  the  perma- 
nent w  ay  on  improved  methods,  have  been  proposed  and  tried,  such  as  the 
bridge  or  hollow  rail  screwed  down  to  longitudinal  sleepers,  which  again 
are  screwed  to  transverse  sleepers  below  them,  as  adojited  on  the  (Ireat 
M'estern  railway  ;  the  solid  rail  secured  by  screws  to  longitudinal  sleepers 
alone,  as  adujited  on  the  fJreenwich  and  Croydon  lines  ;  the  parallel  rail 
tixefl  lo  transverse  sleepers,  as  adopted  on  ihe  Dublin  and  Drogheda  line, 
and  others,  all  of  which  require  tlie  test  of  experience  before  any  correct 
opinion  can  be  formed  as  to  their  respective  merits.  Rails  of  prepared 
wood,  patented  by  Prosser,  have  been  proposed  for  insuring  the  adhesioQ 
of  the  wheels  on  steep  inclines,  but  have  not  been  much  adopted. 

Stone  railways  or  trams,  which  have  been  in  use  in  the  streets  of  Milaa 
for  a  long  period  with  considerable  advantage,  were  employed  at  the  Dart- 
moor railway,  lo  bring  down  granite  from  Dartmouth  to  Ilymoulh,  a  dis- 
tance of  20  miles;  also  one  of  12  miles  in  length  for  a  similar  purpose 
from  Ilaytor  to  Newton  ;  and  a  more  perfect  example  was  completed  by 
Walker  between  the  West  India  Docks  and  Loudon,  on  the  Commercial- 
road,  a  distance  of  two  miles,  iu  1820.  The  tramway  is  composed  of 
blocks  of  granite,  4  to  5  feet  long,  IG  inches  wide,  and  12  inches  deep, 
nicely  squared,  bedded,  and  jointed,  and  laid  in  a  bed  of  concrete;  it  has 
been  found  of  considerable  service  in  reducing  the  friction,  aud  enabling 
horses  to  draw  heavier  loads  with  facility,  in  ordinary  cases. 

In  addition  to  the  adoption  of  wooden  sleepers,  it  has  in  some  cases, 
where  great  speed  is  employed,  been  considered  advisable  to  introduce  a 
layer  of  india-rubber,  or  elastic  felt,  between  the  rail  or  chair  and  the 
sleeper,  in  order  still  further  to  reduce  the  concussion,  and  to  render  the 
motion  more  easy  ;  for  now  that  the  extraordinary  speeds  of  40  lo  50  miles 
per  hour  have  been  efl'ected,  and  are  daily  employed  on  the  Great  Western 
and  oilier  railways,  too  much  care  cannot  be  taken  in  constructing  the 
works  of  the  railway,  and  particularly  in  laying  the  permanent  way  ;  and 
until  this  be  dune  it  is  scarcely  prudent  to  exceed  the  present  high  velo- 
cities. 

Gauge  of  Raibrays. — Before  leaving  this  subject,  it  may  perhaps  be 
necessary  to  make  a  few  remarks  upon  the  width  of  gauge.  "This  impor- 
tant question  comprehends  so  many  elements,  that  the  determination  of  it 
is  involved  in  considerable  difficulty,  and  experience  alone  can  afford  it 
satisfactorily.  Stephenson,  who  has  taken  such  a  prominent  part  in  the 
introduction  and  extension  of  Ihe  railway   system,  adopted  the  gouge  of 

4  feet  85  inches.  Messrs.  Kennie  proposed  5  feet  for  the  Manchester  and 
Liverpool  railway  before  it  was  commenced  ;  this,  conirary  to  their  advice, 
was  afterwards  made  4  feet  Sh  inches.  Brunei  proposeil,  and  carried  into 
effect,  7  feet  on  the  Great  M  eslern.  The  Eastern  Counties  was  originally 
laid  at  5  feet  6  inches,  and  afterwards  altered  to  4  feet  8|  inches.  The 
Dublin  and  Drogheda  is  5  feet  3  inches  ;  and  the  Ulster  lines  are  laid  at 

5  feet  0  inches.  Gubitt  now  proposes  a  uniform  width  of  6  feet  through- 
out the  kingdom  ;  the  object  of  all  being  to  ensure  the  greatest  perfection 
in  the  engine  ;  as  to  speed,  power  of  traction,  economy  of  working,  and 
safety  in  transferring  passengers  and  goods.  Taken  in  the  abstract,  a 
broaiJ  gauge  would  appear  to  afford  the  means  of  making  more  powerful 
engines,  which  can  draw  greater  loads  with  greater  speed  and  safety  than 
a  narrower  gauge  ;  but  then  it  involves  a  greater  first  outlay,  and  a  com- 
mercial question  arises,  is  this  necessary,  when  already,  upon  the  narrow 
gauge,  a  speed  of  GO  miles  an  hour  has  been  obtained  with  a  tolerable 
load  ?  A  greater  velocity  appears  not  to  be  advisable,  until  the  mode  of 
making  the  road  has  been  improved  ;  and  in  the  mining  and  manufactur- 
ing districts,  the  narrow  gauge  is  stated  to  be  more  convenient  and  less 
expensive.  Uniformity  of  gauge,  however,  is  generally  admitted  to  be 
desirable,  in  order  to  avoid  the  delay,  expense,  and  inconvenience  of  a 
change  of  carriage  for  both  passengers  and  goods,  and  it  is  to  be  regretted 
that  a  broader  gauge  had  nut  been  adopted  on  the  Manchester  and  Liver- 
pool railway,  which  might  have  served  as  an  example  to  all  subsequent 
lines,  and  have  [irevented  the  difference  of  opinion  which  has  since  pre- 
vailed. The  gauge  of  the  Great  Western  is  probably  greater  than  is 
necessary  ;  but  as  it  has  already  been  adopted  to  a  considerable  extent, 
and  has  certainly  realised  very  extraordinary  results,  and  as  it  is  impos- 
sible lo  foresee  what  further  improvements  may  result,  so  as  to  obviate  any 
inconvenience  arising  from  a  break  of  gauge,  it  would  seem  not  to  be 
desirable  to  stop  the  progress  of  improvement  by  altering  it  now,  when  it 
may  be  the  nieaus  of  creating  further  improvements  in  itself,  as  well  as  in 
the  narrow  gauge  system,  which  might  otherwise  never  be  thought  of. 

Pragnss  of  RuUuinjs. — The  trafiic  on  the  Manchester  and  Liverpool 
railvvay  I'ar  exceeded  the  most  sanguine  expectations,  and  the  passenger 
Irallic,  which  was  scarcely  reckoned  upon  as  a  source  of  revenue  (goods 
alone  bein,i?  relied  upon),  increased  to  such  a  degree,  that  it  soon  super- 
seded every  other  conveyance  betweeu  Liverpool  and  Manchester,  and 
produced  a  large  additional  revenue.  Nolwiihslanding,  h:)\\ever,  its  bril- 
liant success,  the  great  cost  of  the  railway,  and  the  reiiiuunts  of  old  pre- 
judices against  iiiiiovatiou,  combined  to  keep  alive  the  doulits  aud  fears  as 
to  the  prunts  which  might  be  expected  from  other  railways,  less  favourably 
situated  tluiu  between  two  such  large  manufacturing  and  commercial 
towns,  depending  so  eiitiiely  upon  each  other.  Hence  the  numerous  pro- 
jects which  were  lirst  brought  forward  met  with  a  great  deal  of  opposi- 
tion, and  did  not  receive  that  encouragement  which  subsequent  experience 
has  proved  them  lo  be  entitled  to. 

After  much  delay,  several  acts  of  parliament  for  new  lines  of  railway 
were  oljtained,  uotwithstanding  the  must  strenuous  opposition  of  the  ex- 
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istiag  interests  of  canals,  roads,  land-owners,  &c.,  which  was  only  over- 
come at  enormous  costs.  Amongst  the  first  of  these  may  he  mentioned 
the  London  and  Birmingham,  the  Grand  Junction,  the  Great  \l'estern, 
Bristol  and  Exeter,  Soutlianipton,  Brigton,  Dover,  Leeds,  York,  and 
others.  The  prejudices  iigainst  them  have  now  vanished,  and  the  mania 
for  new  lines  h'ls  of  late  exceeded  all  former  precedent.  1901  miles  have 
been  already  executed  on  the  narrow  gauge,  274  on  tiie  hrond  gauge  ;  614 
miles  are  in  progress  of  construction,  and  projects  for  20,(iS7  miles  were 
actually  introduced  into  parliament  last  session,  representing  a  capital  of 
£350,000,000.  Of  these  projects,  ads  of  parliament  have  been  passed 
for  3573  miles,  requiring  a  capital  of  £129,229,707. 

In  most  parts  of  Europe,  railways  have  already  been  constructed,  or 
are  in  progress,  or  in  contemplation,  afier  the  plan  of  those  executed  in 
this  country.  The  following  names  must  be  borne  in  mind  as  associated 
with  the  invention  and  propagation  of  the  railway  system, — Barnes,  Bir- 
kenshaw.  Bidder,  Blenkensop,  Blackett,  Booth,  Braudrelli,  Braithwaite, 
Brunei,  Butk,  Buddie,  Cubitt,  Curr,  Dodd,  Ericson,  Giles,  Good,  Hack- 
worth,  James,  Jessop,  Leather,  Losh,  Locke,  Lanibourt,  IM-is'eil,  liaslrlck, 
G.  and  J.  Rennie,  Reynolds,  G.  and  IS.  Stephenson,  Treviihick,  Vignolles, 
Vivian,  Watt,  Walker,  Wood,  and  many  others. 

Steam  Coaches,  —  Great  efforts  have  been  made  to  perfect  steam- 
coaches,  so  as  to  enable  them  to  travel  upon  turnpike  roads,  but  hitherto 
without  much  success.  The  idea  was  suggested  by  Robison  to  Watt,  m 
1759,  and  \l  alt  patented  it  in  1784.  Symington  proposed  it  in  17S0.  Tre- 
vithick's  patent  of  1S02  was  the  first  high  pressure  engine  that  was 
actually  made,  and  patents  for  improvements  upon  it  have  been  numerous. 
Bramah  constructed  a  steam-coach  in  1822  for  Griliilhs,  which  was  not 
successful.  Gordon  tried  one  in  1824,  and  Gurney,  vvlio  was  more  suc- 
cessful, constructed  some  wiih  boilers,  having  very  small  tubes;  he  attained 
a  speed  of  10  miles  an  hour  on  good  turnpike  roads,  and  ascended  the 
steepest  hills  near  London;  he  went  from  London  to  Bath  and  back,  in 
1831,  and  his  steam  carriages  ran  for  four  months  between  Cheltenham  and 
Gloucester;  but  it  was  extremely  difficult,  and  too  expensive,  to  keep 
them  in  order.  Hancock  constructed  several  with  boilers  composed  of 
thin  metal  chambers ;  they  ran  for  some  time,  with  appai'ent  success  ;  but 
there  were  so  many  dilhculties  that  they  did  not  get  into  use.  Dance, 
Field,  Hill,  Macerone,  Russell,  Cayley  and  others,  also  attempted  it,  with 
varied  success  ;  hut  the  system  is  inferior  to  that  of  radway  travelling, 
and  it  is  now  generally  given  up  as  hop»less.  It  has  been  proposed  to 
employ.highly  compressed  air  in  place  of  steam  for  propelling  locomotive 
engines,  first  by  Medhurst,  in  1799,  and  since  by  others,  but  without  any 
trials  being  made  beyond  mere  models. 

Fast  Canal  Boats. 

Attempts  were  made  by  Grahame,  and  olhers,  to  accelerate  the  passage- 
boats  on  canals  ;  the  mode  was  extremely  ingenious,  and  at  one  time  was 
brought  into  use  on  the  canals  in  Scotland,  the  north  of  England,  and 
other  places.  The  mode  was  as  follows  :  — A  beanifully  constructed  boat, 
whose  length  was  about  ten  times  as  great  as  the  breadtn,  and  drawing 
very  little  water,  was  drawn  by  two  horses,  conimencing  at  a  trot,  and 
soon  increasing  their  pace  to  a  gallop;  the  boat  once  put  in  motion  required 
very  little  effort  to  maintain  its  speed,  which  was  10  miles  an  hour,  and 
formed  a  considerable  improvement  in  canal  navigation;  increased  expedi- 
tion was  also  given  to  the  boats  for  goods,  and  general  speed  and  economy 
of  charges  and  improvement  in  management  prevailed.  All  this,  however, 
came  too  late,  for  although  it  would  have  been  readily  acknowledged  at  an 
earlier  period,  and  might  perhaps,  for  a  while,  have  retarded  liie  railway 
system,  yet  when  once  the  latter  was  established,  its  superiority  became 
manifest,  and  its  progress  became  irresistible.  The  railway  system  also 
gave  increased  stimulus  to  improvement  in  steam-boats,  which  had  been 
previously  in  use,  and  which  I  shall  presently  notice  more  at  length. 

Taken  simply  at  the  velocity  of  2^  miles  per  hour,  the  resistance  or  fric- 
tion oftered  to  the  tractive  power  by  a  given  load  is  in  favour  of  the  canal ; 
but  as  this  resistance  increases  with  the  velocity  at  a  far  greater  ratio  on 
the  canal  than  on  the  railway,  the  advantage  with  increased  velocity 
becomes  decidedly  in  favour  of  the  railway,  and  inasmuch  as  tht.  value  of 
time  in  everything  has  become  more  important,  so  railways  must  necessa- 
rily increase  in  superiority  ;  besides,  as  in  any  case  having  a  large  profit- 
able traffic  in  passengers,  which  a  canal  cannot  ha\e,  the  extra  power  for 
conveying  goods  is  compara'ively  very  little,  so  that  the  competition  even 
in  heavy  goods,  in  many  cases,  is  in  favour  of  the  railway  also.  Some 
canals  are  now  being  amalgamiled  with,  or  converted  into  railways,  being 
Boable  to  withstand  the  competition  with  the  railway, 

Stationary-Engine  System. 

Of  the  numerous  other  systems  or  projects,  in  addition  to  locomotive 
engines  and  horses,  which  have  been  suggested  for  propelling  carriages 
along  railways,  two  only  wortii  mentioning  have  been  brought  into  opera- 
tion, viz  ,  traction  by  ropes  wound  round  drums  or  cylinders,  worked  by 
stationary  or  fixed  steam  engines,  and  the  more  recently  introduced  atmo- 
spheric system.  Traction  by  ropes  up  steep  planes  had  long  been  in  use 
at  the  collieries  in  the  North,  where  what  are  termed  self-acting  planes 
were  established,  upon  whicU  the  descending  loaded  wagons  attached  to  a 
rope,  passing  round  a  pulley-wheel,  drew  up  by  their  superior  gravity  the 
empty  wagons  attached  to  the  other  end  of  the  rope.  'I'lie  same  principle 
was  applied  by  Reynolds  to  transfer  canal  boats  from  one  level  to  another, 
n  tl:ie  case  ol  the  Kelle;  Planes,  uo  the  Silirupshire  canals  in  1788,  also  in 


the  subterranean  portion  of  the  Bridgewaler  canal  at  Worsley,  in  1797, 
and  at  other  places.  The  s;  stem  of  rope-traction  by  stationary  engines 
was  adopted  in  the  collieries  of  the  North,  the  steep  undulating  nature  of 
the  country  being  well  adapted  for  it.  Thompson  applied  the  reciprocating 
system  with  great  success  to  the  Seahani  and  Durham  Junction,  and  other 
railways,  the  lines  being  a  series  of  successive  planes,  extending  over  8  or 
10  miles,  without  interruption,  having  lixed  engines  with  ropes  actuated  by 
them,  so  that  Ihe  traffic  was  transleried  from  one  plane  to  another,  taking 
advantage  of  gravity  in  the  descents.  Tiie  rope  and  stationary  engine 
system  was  applied  to  work  the  steep  planes  on  locomotive  railways, 
which  were  considered  at  the  time  too  steep  for  the  locomotives  to  travel 
upon  ;  but  recently  locomotives  have  been  so  much  improved,  and  rendered 
so  much  more  powerful,  that  they  can  ascend  planes  at  considerable  velo- 
cities and  vyith  tolerable  loads,  where  formerly  it  was  considered  imprac- 
ticable. Examples  of  these  may  be  inenlioned  ;— the  inclined  planes  of 
Edge-hill  and  Rainhill  on  the  Manchester  and  Liverpool  railway,  the 
Lickey  plane  on  the  Gloucester  and  Birmingham,  the  Eustousquare  in- 
cline plane  on  the  Birmingham  railway,  and  other  places.  The  most  re- 
markable and  successful  application  of  the  rope  system  is  the  Blackwall 
railway,  by  Stephenson  and  Bidder,  in  1S4U.  The  line  commences  at 
Fenchurch. street,  and  terminates  at  the  East  India  Docks,  Blackwall, 
being  about  3J  miles  long  ;  it  is  carried  upon  brick  arches  above  the 
streets,  and  at  each  end,  or  terminus,  there  are  powerful  fixed  steam- 
engines,  turning  large  drums  or  cylinders,  round  which  the  ropes  for  draw- 
ing the  carriages  are  wound  at  the  rate  of  25  miles  an  hour.  Each  pair 
of  engines  at  the  London  terminus,  built  by  Maudslay,  is  224  horse  power, 
whilst  each  pair  at  the  Blackwall  end,  built  by  Barnes,  is  only  140  horse' 
power,  the  line  descending  all  the  way  to  Blaikwall.  The  phn  of  ac- 
commodating the  intermediate  traffic  is  very  simple  and  ingenious;  it  is 
effected  by  attaching  the  carriages  to  the  rope,  by  a  clutch  worked  by  a 
lever  ;  this  is  readily  detached  by  a  man  on  the  carriage,  whilst  the  rope 
is  in  motion,  and  answers  perfectly.  The  planes  between  Fencliurch- 
street  and  the  Minories  are  worked  by  the  momentum  of  the  carriages  one 
way,  and  by  gravity  the  other.  This  S3stem  has  its  advantages  and  dis- 
advantages, and  is  more  particularly  applicable  when  the  load  is  regular 
and  constant,  so  that  the  full  power  of  the  engine  may  be  employed  to 
advantage.  The  wear  and  tear  of  the  ropes  is  very  expensive,  but  has 
latterly  been  much  diminished,  by  the  substitution  of  wire  ropes  for  those 
of  hemp. 

Atmospheric  Railways. 

The  atmospheric  system  has  been  the  subject  of  much  discussion  here 
and  elsewhere.  It  was  first  propo.-ed  in  1824,  by  Vallance,  of  Brighton, 
where  a  working  model  was  constructed  of  sufficient  dimensions  for  the 
carriages  to  be  introduced  at  one  end  of  a  tunnel,  and  the  air  being  ex- 
hausted by  a  steam-engine  at  the  other,  they  were  propelled  forward,  by 
Ihe  pressure  of  the  atmosphere.  It  was  even  proposed  to  adopt  the  sys- 
tem for  tlie  speedy  transmission  of  letters  ;  the  system,  however,  was 
necessarily  so  imperfect,  that  except  for  the  ingenuity  of  the  idea,  it  was 
of  no  practical  utility.  It  was  afterwards  improved  by  Medhurst,  in  1827, 
and  was  brought  forward  by  Pinkus,  in  a  more  complete  form,  in  I834i 
by  making  the  carriages  travel  outside  the  lube  ;  and  in  1839,  it  was  fur- 
ther improved  and  patented  by  Clegg;  since  that  period  it  has  been  brought 
into  operation  by  Clegg  and  Samuda,  who  tried  an  experiment  upon  a 
working  scale,  in  1840,  for  about  a  mile  in  length, at  Wormwood  Scrubbs. 
This  experiment  showed  that  a  load  of  0  tons  could  be  propelled  at  a 
velocity  of  30  miles  an  hour,  with  an  atmospheric  tube  only  9  inches  dia- 
meter, and  induced  the  leading  proprietors  of  the  Dublin  and  Kingstown 
railway,  to  adopt  il,  for  extending  that  line  to  Dalkey,  a  distance  of  about 
1|  mile,  where  the  country  was  difficult,  and  not  well  adapted  for  loco- 
motives. That  extension  was  opened  in  the  latter  end  of  1843,  and  has 
continued  working  ever  since.  The  line  is  single;  the  rails,  although 
rather  lighter,  are  laid  upon  the  ordinary  plan,  and  in  the  centre  between 
them  there  is  a  tube  about  15  inches  in  diameter,  having  a  slit  or  opening 
at  the  top,  which  is  closed  by  an  elastic  valve ;  a  piston,  fitted  to  the  fore- 
most carriage  of  the  train,  is  inserted  into  the  tube,  which  is  connected  at 
the  upper  end  with  an  air-pump,  worked  by  a  steam  engine,  which  ei- 
hausts  the  air  from  the  tube,  and  the  piston  attached  to  the  foremost  car- 
riage is  then  urged  along  ihe  tube  by  the  pressure  of  the  atmosphere,  and 
draws  the  train  w  ith  a  velocity  in  proportion  to  the  perfection  of  the  vacu- 
um in  the  tube :  as  fast  as  the  piston  advances,  the  valve  in  the  slit  of  the 
tube  is  opened,  and  is  closed  again  after  the  piston  has  passed,  and  is  ren- 
dered tight  and  impervious  to  air  by  a  composition  of  fatty  matter  placed 
in  the  groove  into  which  the  edge  of  the  valve  falls.  The  planes  of  this 
line  ate  extremely  steep,  being  in  places  1  in  50,  and  the  curves  are  very 
sharp.  The  highest  vacuum  obtained  has  been  20  inches,  with  a  speed  of 
35  miies  an  hour.  The  train  returns  from  Dalkey  by  gravity  alone.  For 
a  first  experiment,  it  has  been  tolerably  successful.  The  system  is  being 
tried  upon  a  larger  scale  upon  the  Croydon  and  the  South  Devon  railways; 
a  portion  of  the  former  has  been  opened,  and  a  speed  of  00  miles  an  hour 
has  been  obtained,  with  a  vacuum  in  the  tube  of  27  inches;  and  a  train 
consisting  of  10  carriages,  weighing  50  tons,  has  been  propelled  5  miles  in 
8^  minutes,  or  at  tlie  rate  of  35  miles  an  hour,  the  barometer  indicatin<'  a 
vacuum  of  25  to  28  inches.  The  engines  are  3  miles  apart,  and  a  power 
of  300  horses  is  employed  for  the  whole  distance.  The  tube  is  15  inches 
in  diameter,  and  the  air-pump  0  feet  3  inches  diameter  ;  theseepest  plaug 
is  1  in  50.     The  South  Devon  line  has  not  yet  been  tried. 

Considering  the  rec«nt  introductioa  of  tliis  system,  and  the  new  eoa- 
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trivances  requireil  in  all  its  details',  much  lias  been  done  ;  with  further  ex- 
perience, it  is  not  improbable  but  that  much  more  will  be  eti'ected.  Pil- 
brow  in  1S44,  patented  a  niodificatiou  of  the  system,  which  is  ingenious, 
but  has  not  yet  been  sufficientlj  tested  by  experience  to  prove  its  merit. 
Halletle  proposed  to  improve  the  valve  on  the  top  of  the  atmospheric  pipe, 
by  means  of  two  small  inflated  elastic  tubes,  lixed  in  grooves  on  each  side 
of  the  opening  on  the  top  of  the  pipe,  through  which  the  rod  attached  to 
the  piston  should  slide  between  the  tubes,  and  which  should  close  the 
orifice  as  the  piston  moved.  This  ingenious  idea  requires  the  test  of  ex- 
perience. 

Steam  Navigation. 

The  extraordinary  improvement  in  the  mode  of  communication,  which 
has  been  effected  by  steam  power  and  railways  on  land,  had  been  preceded 
by  equally  surprising  and  iniponaut  ell'ecls  produced  by  the  application  of 
steam  to  sea  and  river  navigation.  The  vast  increase  of  personal  inter- 
course between  people  of  dilTerent  nations  separated  by  the  ocean,  which 
has  resulted  from  thi.s  great  discovery,  and  which  is  still  augmenting,  has 
operated  more  than  any  other  invention  on  record  (not  even  excepting 
printing,  which  has  been  greaily  extended  by  steam)  towards  realising 
what  was  once  considered  Utopian — the  bringing  of  the  various  nations  of 
the  world  together,  and  uniiiug  mankind*  into  one  great  family,  working 
harmoniously  together  for  their  common  good.  The  steam  engine,  in  its 
various  and  numerous  applications,  may  justly  be  styled  the  grand  im- 
prover and  civiliser  of  the  age.  It  is  a  gigantic  yet  docile  labourer, 
equally  well  adapted  for  extracting  fuel  and  other  minerals  from  the  bowels 
of  the  earth,  as  for  performing  all  kinds  of  toilsome,  complicated,  or  deli- 
cate operations,  whether  for  forging  the  ponderous  anchor  and  cable  to 
preserve  the  gigantic  vessel  of  war  from  shipwreck,  or  for  weaving  the 
most  delicate  web  for  a  lady's  garment.  Its  power  can  be  increased  to 
ain.ost  any  extent,  and  it  can  be  made  to  perform,  with  a  degree  of  ce- 
lerity, economy,  and  skill,  every  operation  which  formerly  could  be  exe- 
cuted by  the  human  hand  alone,  and  an  almost  infinite  variety  of  others, 
which  without  it  could  never  have  been  attempted.  It  may  also  be  em- 
ployed as  a  means  of  conveying  meichandise  and  travellers  from  one  place 
to  another,  whether  for  business  or  pleasure,  with  a  degrte  of  certainty, 
expedition,  convenience,  and  economy  attainable  by  no  other  agent.  The 
increase  of  commerce,  national  industry,  and  wealth,  as  well  as  greater 
personal  intercourse  between  nations,  serves  to  dissipate  prejudices,  and 
to  create  reciprocal  good  feelinj'S  towards  each  other,  and  thus  to  promote 
peace;  but  if,  unhappily,  war  should  ensue,  then  by  the  increased  facility 
aflbrded  for  attack  and  defence,  steam  would  equally  serve  to  shorten  its 
duration  by  rendering  the  results  more  decisive,  and  making  mankind  less 
willing  to  embark  in  it. 

The  origin  of  the  application  of  steam  for  propelling  vessels  is  claimed 
by  several  individuals  of  diH'ereut  nations  ;  but  it  is  generally  admitted 
that  to  Great  Itritain  is  due  the  merit  of  having  introduced  and  established 
the  successful  practice  of  the  present  age.  'J"he  application  of  wheels  to 
propel  boats  dates  as  far  back  as  the  Koraans  ;  in  1GS2,  Prince  Rupert's 
barge  was  propelled  in  a  similar  manner,  and  tug  vessels,  with  wheels 
worked  by  horses,  for  towing  vessels  against  wind  and  tide,  were  pro- 
posed. I'apiu  proposed,  in  lti90,  to  propel  boats  by  racks  and  pinions 
with  pistons  working  in  steam  cylinders  ;  Jilasco  de  Oaray,  a  Spaniard,  is 
said  to  have  made  an  experiment  on  propelling  a  vessel  in  the  presence  of 
the  Emperor  Charles  V.,  at  Barcelona,  in  1543.  The  experiment  is  re- 
ported to  have  succeeded,  and  received  the  approbation  of  the  emperor, 
who  paid  all  the  expenses.  The  invention,  if  it  existed,  died  with  the 
inventor,  and  nothing  further  was  heard  of  it,  until  after  the  introduction 
of  steam  navigation,  when  the  statement  was  made  in  order  to  claim  for 
Spain  the  merit  of  this  great  invenlioii.  Had  this  claim  been  brought 
forward  earlier,  and  published  to  the  wtirld,  it  might  perhaps  have  been 
allowed  ;  but  appearing  at  this  lime,  it  could  have  no  influence,  and  must 
clearly  be  regarded  as  in  no  way  inlerlVring  with  the  title  of  Great  Britain 
to  the  discovery.  Jonathan  Hulls,  in  1737,  published  a  small  pamphlet, 
wherein  he  gives  a  plate  representing  a  boat  with  a  wheel  attached  to  the 
stern,  driveu  by  a  steam  engine  to  propel  the  boat,  and  tugging  behind  her 
a  vessel  of  war.  'I'his  is  clearly  the  first  representation  on  record  of  a  steam 
boat.  He  took  out  a  patent  for  the  invention  ;  but  experienced  so  much 
opposition  from  jirejudice,  that  he  does  not  appear  to  have  prosecuted  it 
afterwards.  Hulls  proposed  to  apply  Newcomen's  engine  for  propelling 
the  wheel,  but  as  it  was  very  dithcult  to  produce  rotatory  motion  with  that 
kind  of  engine,  that  may  have  been  one  reason  why  it  was  abandoned. 
Savery  proposed,  in  109s,  to  apply  manual  power  to  the  capstan  of  a  ship, 
by  the  intervention  of  a  wheel  ami  pinion  for  turning  paddle-wheels  at- 
tached to  the  sides  of  the  vessel;  and,  at  a  later  period.  Captain  Burton 
proposed  a  similar  plan.  All  idea,  however,  of  bringing  the  invention  to 
bear  appears  to  have  been  laid  aside  until  1705,  when  the  mechanical  and 
scientific  vvorld  had  again  turned  their  atleniion  towards  the  improvement 
of  the  steam  engine,  and  Dr.  Kobison,  of  Edinburgh,  proposed  to  \V  att  to 
apply  steam  h»r  propelling  vessels  on  land  and  by  sea.  M  alt,  however,  at 
that  time  had  not  made  sulhcient  progress  with  bis  invention,  to  enable  him 
to  take  up  and  work  out  the  idea  wiih  suflicient  prospect  of  success,  as  it 
is  evident  that  he  could  not  have  considered  Newcomen's  engine  at  all  cal- 
culated for  the  purpose;  \\  att,  therefore,  confined  his  views  to  perfecting 
his  engine,  foreseeing,  no  doubt,  that  when  once  that  end  was  accom- 
plished, other  important  results  would  follow. 

The  subject  ot  steam  boats  still  lay  dormant  fur  a   time.    In  1782,  the 


Marquis  de  Jouifroi  is  said  to  have  made  a  steam  boat,  140  feet  long  and 
15  feel  wide,  which  was  tried  on  the  Seine  at  Lyons,  but  it  was  not  suc- 
cessful. About  the  year  17S7,  Walt  had  so  far  perfected  his  steam-engine, 
and  rendered  it  capable  of  producing  rotatory  motion,  as  to  enable  it  to 
turn  mills:  he  had  thus  overcome  one  of  the  principal  difliculiies,  and  pre- 
pared the  way  for  the  introduction  of  the  modern  system  of  steam  naviga- 
tion ;  but  although  numerous  atiempts  were  made  with  imperfect  engines 
for  propelling  vessels,  even  after  \V  alt  had  obtained  patents  for  bis  im- 
proved engines,  yet  it  was  not  until  after  the  expiration  of  his  patent  for 
the  rotatory  engine,  in  IHOll,  that  it  was  applied  to  steam  vessels. 

About  the  year  1788,  Fitch  and  Kamsey,  of  America,  and  Serratti,  of 
Italy,  appear  to  have  tried  some  experiments,  and  thus  tfiey  lay  claim  to 
the  invention,  but  upon  this  point  there  is  no  accurate  information,  in  the 
same  year,  .^liller,  of  Ualswinton,  constructed  a  double  boat,  Cu  feet  long, 
with  two  paddle-wheels  in  the  centre,  to  be  moved  by  manual  labour,  in 
order  to  race  with  another  boat  propelled  by  oars  in  the  usual  manner  ;  it 
wns  tried  upon  the  sea  near  Leith,  when  Miller  beat  bis  competitor,  and 
the  elfect  of  this  experiment  convinced  him,  that  power  only  was  wanting 
to  bring  the  invention  to  perfection.  Tay  lor  proposed  to  apply  the  steam 
engine  for  this  purpose,  and  he  then  applied  to  Symington,  a  practical  en- 
gineer of  the  day  (who  had  previously  proposed  some  improvements  in 
Newcomen's  engine,  and  had  made  a  model  showing  how  it  might  be  ap- 
p  ied  for  the  purpose  of  propelling  carriages),  in  order  to  assist  him  in 
applying  the  sieara  engine  for  working  paddle-wheels.  A  steam  engine 
with  two  cylinders,  4  inches  in  diameter,  each  of  about  onehorse  power, 
was  accordingly  made  by  Symington  and  Taylor,  and  was  applied  to  drive 
the  paddle-wheels  in  the  centre  of  the  double  boat,  employed  for  pleasure 
on  Ualswinton  Lake,  in  the  middle  of  October  1788,  when  it  attained  a 
velocity  of  about  3  miles  an  hour.  The  success  of  this  experiment  was 
compleie  as  far  as  it  went,  and  established  beyond  doubt  the  merits  of  the 
discovery ;  it  therefore  induced  the  ingenious  and  persevering  projectors 
to  prosecute  it  further  by  making  another  vessel  of  the  same  dimensions  as 
the  former  one,  to  be  worked  by  an  engine  on  a  larger  scale.  The  engine 
was  made  at  C'arron,  and  was  of  a  peculiar  construction,  in  order  to  avoid 
infringement  on  Watt's  patent;  it  had  two  atmospheric  cylinders  of  18 
inches  diameter,  the  pistons  of  which  were  connected  wiih  a  lever  acting 
alternately  and  by  means  of  chains;  pulley-wheels  and  ratchets  turned 
two  paddle-wheels,  one  being  placed  before  the  other,  in  ihe  space  between 
the  two  parts  of  the  double  boat.  This  machinery,  it  will  be  observed, 
was  similar  to  HuUs's  plan;  improved,  however,  by  having  two  cylinders. 
The  boats  and  engines  were  completed,  and  Ihe^  experiment  was  tried  on 
the  Forth  and  Clyde  canal,  on  the  2Gth  December,  1789,  and  was  still 
more  successful  than  Ihe  first,  having  attained  a  velocity  of  4  or  5  miles  an 
hour.  An  account  of  this  experiment  was  published  in  the  Edinburgh 
newspapers  of  the  day.  The  signal  success  of  this  second  steam  boat 
rendered  further  experiments  unnecessary,  and  it  now  only  remained  to 
bring  it  into  practical  operation.  Messrs.  Miller,  Symington,  and  Taylor 
had  proved  to  the  world  the  merits  of  the  discovery,  and  not  wishing  to 
incur  further  expense  or  trouble  in  combating  the  prejudices  and  opposition 
of  mankind,  which  invariably  obstruct  the  introduction  and  prosecution  of 
every  great  invention,  did  not  prosecute  the  subject  further,  but  left  it  to 
others  to  work  out  and  develop  the  powers  of  their  exiraoidinary  inven- 
tion, which  was  destined,  at  no  distant  period,  to  produce  such  a  wonder- 
ful revolution  in  the  social  world.  The  engines  and  machinery  were  ac- 
cordingly taken  out,  and  deposited  at  the  C'arron  Works,  and  the  boat, 
which  was  only  a  pleasure-boat,  and  fit  for  no  other  purpose,  was  trans- 
ferred back  to  the  lake  of  Dalswiuton,  and  again  applied  to  its  original 
purpose.  Mr.  Miller  returned  to  his  agricultural  pursuits;  Taylor  to 
his  profession  of  a  tutor  ;  and  Symington  to  his  profession  of  a  practical 
engineer. 

In  17U3,  Ramsay  made  some  experiments  for  propelling  a  vessel  by 
forcing  water  out  of  the  stern  by  a  steam  engine  :  this  does  not  appear  to 
have  answered. 

In  1795,  Earl  Stanhope,  well  known  for  his  mechanical  genius,  tried  an 
experiment  lor  propelling  a  vessel,  by  means  of  a  propeller  in  the  form  of 
a  duck's  foot;  and  about  the  same  time  Smith  fitted  a  boat  with  an  atmo- 
spheric engine  on  the  Sankey  Canal  ;  none  of  these  experiments,  amidst 
several  others  which  were  tried,  appear  to  have  been  very  successful ;  the 
great  difhcully  seems  to  have  been  in  producing  the  rotatory  motion  by  the 
steam  engine  employed  for  the  purpose,  and  it  is  singular  that  none  of  them 
tried  Watt's  engine,  which  had  then  become  generally  known,  and  BoultOQ 
and  Watt  themselves  were  too  busy  in  making  their  engines  for  the  numer- 
ous mills  and  waterworks  then  becoming  daily  more  general,  to  turn  their 
attention  to  fresh  speculations,  the  issue  of  which  was  at  that  time  doubt- 
ful, and  which  did  not  promise  to  be  so  lucrative. 

In  18UI,  Lord  Dundas,  who  took  great  interest  in  mechanical  pursuits, 
employed  Symington  to  construct  a  steam  boat;  this  vvas  propelled  by  an 
engine  on  W  att's  plan,  having  one  cylinder  placed  horizunlally,  and  the 
pision,  with  a  stroke  of  4  feet  in  length,  wasjointed  at  the  extremity,  and 
allacbcd  to  a  connecling  rod,  with  a  crank  at  one  end,  turning  a  paddle- 
wheel,  placed  in  a  well-hole  at  the  stern  of  the  vessel,  which  had  two  rud- 
ders, one  on  each  side  of  the  cavity  in  which  the  paddle-wheel  was  placed. 
This  was  the  first  practical  working  steam  vessel  with  an  engiue  on  W  all's 
system,  and  was  called  the  '  Charlotte  Dundas;'  it  was  employed  for  tow- 
ing vessels  on  the  Forth  and  Clyde  canal,  and  answered  its  purpose  com- 
pletely, but  the  proprietors  of  the  canal  objected  to  its  being  continued,  in 
consequence  of  ihe  agitation  of  the  water  produced  by  the  paddle-wheels, 
which  tbey  alleged  nuuld  injure  the  banks  of  the  canal. 
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In  ]802,  Fulton,  wl  o  had  been  some  time  in  England,  hearing  of  Sym- 
ington's attempts,  went  to  Scotland,  visited  him  on  boma  his  boat,  and 
requested  to  see  it  tried.  Sjminglon  accordingly  got  up  the  steam,  made 
several  trips  up  (inii  down  the  canal,  and  fully  e^piained  to  Fulton  every 
part  of  the  boat,  steam  engine,  and  apparatus.  Fulton  made  notes  of 
everything,  observing  at  the  same  time,  that  the  objection  of  injuring  the 
banks  of  the  canals  and  small  rivers  might  apply  in  England,  but  that  in 
America,  where  they  were  upon  a  murh  larger  scale,  this  inconvenience 
could  not  be  fell,  end  he  thought  the  application  of  steam  boats  in  that 
country  would  be  of  immense  public  and  private  advantage,  and  staled 
his  intention  of  introducing  them  there.  Afier  this  visit  to  Symington, 
Fulton  proceeded  to  France,  where  he  constructed  his  first  steam  boat,  and 
tried  it  on  the  Seine,  at  Paris,  in  1803,  and  proceeded  to  America  soon 
afterwards.  It  is  rather  singular  that  Napoleon,  who  was  then  First  Con- 
sul, and  who  usually  was  alive  to  all  great  improvements,  and  carried 
them  through  with  a  degree  of  energy  and  talent  which  overcame  all  op- 
position, should  not  have  appreciated  the  merits  of  the  steam  boat,  and 
should  have  allowed  such  a  line  opportunity  of  benefiting  France  to  have 
slipped  through  his  hands;  but  perhaps  the  same  may  be  said  of  England, 
as  being  still  more  extraordinary,  for  Ihe  advantages  of  the  steam  engine 
and  machinery  had  then  become  universally  acknowledged.  Fulton,  how- 
ever, impressed  with  the  importance  of  the  invention,  and  being  thoroughly 
convinced  of  its  ultimate  success,  pursued  it  with  unremitting  perseverance 
and  energy,  and  in  ISUa  he  applied  to  Messrs.  Boulton  and  Watt  to  make 
a  steam  engine  for  a  boat  which  he  was  about  to  construct  in  America  : 
this  boat  was  accordingly  built  in  1807.  Watt's  steam  engine  reached 
America  in  1800.  The  vessel  was  named  'The  Clermont,'  from  his  friend 
Livingstone's  residence;  the  wheels  and  machinery  were  on  Symington's 
plan,  propelled  by  Watt's  engine;  the  boat  was  tried  on  the  Hudson  river, 
and  only  attained  a  speed  of  5  miles  per  hour.  This  was  the  first  steam 
boat  used  in  America,  and  Fulton  and  Livingstone  then  took  out  patents 
for  introducing  steam  boats  in  various  places  in  America,  and  built  several 
others  upon  a  larger  scale,  for  carrying  goods  and  passengers,  employing 
Messrs.  Boulton  and  Watt  to  make  the  steam  engines,  which  were  sent 
from  England,  each  succeeding  engine  being  larger  than  its  predecessor. 
Although  it  was  generally  known  that  the  steam  boats  had  succeeded  per- 
fectly in  America,  and  that  their  employment  was  daily  increasing,  jet 
little  or  no  attention  was  paid  to  the  subject  in  England.  The  idea  of 
employing  steam  boats  on  the  ocean  had  never  been  conceived,  and  the 
objections  raised  to  the  agitation  of  the  water  by  the  paddle-wheels  on  the 
Forth  and  Clyde  canal  were  considered  so  strong,  that  doubts  were  gene- 
rally entertained  as  to  the  success  of  the  system  anywhere  but  in  large 
rivers,  such  as  those  of  America.  In  1812,  however,  Henry  Bell,  of 
Glasgow,  who  was  well  acquainted  with,  and  had  deeply  considered  all 
that  had  been  done  by  Symington,  determined  to  try  once  more  whether 
the  invention  could  not  be  applied  on  the  Clyde;  he  accordingly  caused  a 
small  boat  of  25  tons  burthen  to  be  built  at  Port  Glasgow,  by  John  Wood, 
who  has  since  become  so  well  knoHU  as  a  ship-builder ;  it  was  40  leet 
long,  with  10  feet  beam,  and  in  it  was  placed  a  steam  engine  of  4  h.p.,  on 
what  was  termed  the  bell-crank  principle,  introduced  by  M'att ;  the  boiler 
was  placed  on  one  side  of  the  vessel  and  the  engine  on  the  other,  with 
four  paddle-wheels  worked  by  the  intervention  of  spur  gear  ;  the  wheels 
consisted  of  detached  arms,  with  paddles  or  floats  at  the  end,  which,  how- 
ever did  not  answer,  and  the  complete  wheel,  according  to  Symington's 
plan,  was  subsequently  adopted.  This  steam  boat,  which  was  called  the 
'  Comet,'  began  to  ply  for  goods  and  passengers  on  the  Clyde,  between 
Glasgow  and  Helensburgh  (Bell's  native  place),  in  January,  1812,  and 
attained  the  speed  of  5  miles  an  hour.  The  '  Comet'  succeeded  so  well, 
that  Bell  determined  to  build  another  vessel  of  larger  dimensions  and 
power.  Numerous  other  parties,  seeing  the  success  which  had  attended 
Bell's  exertions,  determined  to  follow  his  example,  and  several  other  boats 
were  built  during  the  succeeding  years  of  1813  and  1814  ;  they  were  how- 
ever, still  very  imperfect,  until  Cook,  of  Glasgow,  in  1814,  constructed 
the  fourth  vessel,  the  'Glasgow,' with  an  engine  of  1(5  h.p.  The  machinery 
of  this  vessel  was  so  much  more  perfect  and  powerful  than  any  which  bad 
been  previously  constructed,  that  it  served  as  a  model  for  many  others  ; 
and  from  this  period  steam  boats  for  river  navigation  were  completely 
established. 

Many  of  the  engines  employed  for  the  above-mentioned  vessels  were 
upon  the  bell-crank  principle;  which,  from  their  simplicity  and  portability, 
standing  upon  an  independent  frame,  with  the  condenser  forming  part  of 
it,  were  well  wdapted  for  steam  boats,  and  were  consequently  generally 
used.  The  bell-crank  levers,  receiving  the  motion  direct  from  the  piston, 
communicated  it  by  means  of  a  connecting  rod  and  crank  to  the  main 
shaft,  turning  the  paddle-wheels  on  each  side  of  the  vessel ;  the  engine 
was  placed  on  one  side  of  the  vessel  and  the  boiler  on  the  other.  The 
boilers  generally  used  were  upon  the  principle  proposed  by  Allen  in  1730, 
and  by  Smeaton  in  1765,  having  an  internal  furnace  and  flue,  surrounded 
by  the  water.  This  form  of  boiler  was  first  brought  into  use  by  Trevilh- 
ick  in  1803,  for  high-pressure  engines,  and  for  low-pressure  engines,  also, 
in  one  of  the  earliest  steam-dredging  boats,  employed  at  Portsmouth  dock- 
yard, under  Bentliam  ;  but  the  exterior  shell  of  this  boiler  was  of  wood, 
»s  proposed  by  Brindiey  in  1758;  in  steam  vessels  Ihe  external  shell  of 
Ihe  boiler  was  made  of  wrought  iron.  All  the  steam  vessels  above  men- 
tioned were  worked  by  one  engine  only.  In  1814,  Boulton  and  Walt  first 
applied  two  engines,  connected  together,  for  working  a  small  boat  on  the 
Clyde. 

Id  181S,  a  small  vessel,  with  a  side-lever  engine  of  14  b.p.,  by  Cook  of 


Glasgow,  made  a  voyage  from  Glasgow  to  Dublin,  and  round  the  Land's 
End  to  London  ;  it  then  ran  between  London  and  Margate  with  passengers 
with  considerable  sucess,  and  this  led  to  others  being  established  in  various 
places;  the  Scotch  boat  serving  as  a  model. 

In  1816,  Waudslay  made  a  pair  of  combined  engines,  each  14  h.p.,  ap- 
plying the  power  to  the  paddle-wheel  shaft  by  the  crank,  instead  of  by 
cogwheels,  according  to  the  previous  mode. 

In  the  same  year,  the  late  Mr.  Baiid  constructed  a  steam  boat  at  St. 
Petersburgh,  with  a  boiler  set  iu  brickwork  ;  this  boat  worked  for  soma 
lime  on  the  Neva. 

In  1817,  Boulton  and  Watt  purchased  a  small  steam  boat  called  the 
'  Caledonia,'  which  had  been  built  in  the  Clyde,  with  very  defective  en- 
gines. James  M  att,  jun.,  having  constructed  a  new  pair  of  combined 
engines  on  the  side-lever  principle,  of  14  h.p.  each,  made  a  great  number 
of  experiments  with  Ihe  '  Caledonia,'  and  went  with  it  to  the  Scheldt  and 
other  piaces  ;  the  arrangement  of  the  engines,  as  improved  by  Walt, 
served  as  a  model  for  several  other  vessels. 

In  1818,  David  Napier  caused  the  'Rob  Roy,'  of  90  tons  burthen,  to 
be  built  by  Denny  at  Dumbarton,  wilh  an  engine  of  30  h.p.,  with  which 
he  successfully  established  a  regular  communication  between  Greenock 
and  Belfast:  this  may  be  said  to  be  the  first  time  that  a  regular  communica- 
tion by  steam  boats,  between  two  dislant  sea-ports,  was  established,  and  it 
set  the  example  to  every  other  place.  Boulton  and  Watt,  after  the  success 
of  the  'Caledonia,'  made  a  great  number  of  marine  engines  of  increased 
power,  and  wilh  various  new  improvements,  such  as  introducing  wrought 
iron  instead  of  cast  iron  for  several  of  the  moving  parts;  and  in  I82I,a 
great  step  was  made,  by  establishing  steam  boats  between  London  and 
Leilh.  Two  of  these  vessels,  the  'James  Watt'  and  the  'Soho,'witU 
engines  of  120  h.p.,  by  Boulton  and  Watt,  were  the  largest  which  had 
been  made,  and  answered  very  well. 

In  1819,  the  '  Kob  Roy'  left  the  Belfast  station,  and  was  transferred  lo 
the  English  Channel,  to  run  between  Dover  and  Calais.  About  this  time 
Napier  built  the  '  "Talbot'  of  150  tons,  with  two  engines  of  30  h.p.  each, 
which  ran  regulaily  between  Dublin  and  Holyhead.  In  this  year  also, 
the  late  Mr.  Rennie,  who  had  for  some  time  previous  watched  the  progress 
of  this  great  invention  with  considerable  interest,  foreseeing  that  it  v\ould 
ultimately  supersede  all  others,  proposed  to  the  Admiralty  to  use  steam 
V  essels  for  towing  vessels  of  war  into  and  out  of  harbour  against  wind  and 
tide;  being  perfectly  satisfied  that  if  once  it  was  introduced  inlo  the  navy, 
it  could  not  be  long  before  steam  vessels  of  war  would  follow;  great 
doubts,  however,  as  toils  success  were  enterlained  and  expressed  bv  many 
of  the  official  subordinates-  Lord  Melville  and  Sir  George  Cockburn, 
however,  overruled  all  objections,  and,  as  a  first  experiment,  they  consented 
to  allow  the  '  Hastings,'  a  74  line-of-batlle  ship,  to  be  towed  from  Wool- 
wichby  the  '  Eclipse,' a  Margate  steam  boat  of  60  h.p.  The  'Eclipse,' 
however,  proved  too  ^^eak,  and  after  towing  the  '  Hastings'  a  few  miles,  it 
returned,  and  the  '  Hastings'  went  to  Chatham  with  her  sails  alone;  the 
experiment  was  thus  not  quite  so  successful  as  could  have  been  desired  ; 
nevertheless  Rennie  still  determined  to  persevere.  Oliver  Lang,  the  mas- 
ter-shipwright of  Woolwich  Dockyard,  entered  fully  into  Rennie's  view?, 
and  warmly  assisted  by  every  means  in  his  power  the  introduction  of  steam 
vessels  into  the  navy,  contrary  to  the  opinions  of  many  of  his  superiors. 
At  length  the  Admiralty,  at  their  recommendation,  ordered  the  '  Comet'  to 
be  built  according  to  the  draft  and  plan,  and  under  the  superintendence  of 
Mr.  Lang;  stie  was  115  feet  long  and  21  feet  wide,  drawing  9  feet  of 
water,  and  a  pair  of  engines  of  40  h.p.  each,  were  ordered  for  her  from 
Messrs.  Boulton  and  Wall :  this  was  the  first  steam  vessel  in  the  navy,  and 
It  is  still  in  use.     By  degrees  several  others  were  built. 

In  1820  a  steam  tug  was  built  by  Mauby,  for  Messrs.  Smith,  for  the 
purpose  of  towing  their  barges  upon  the  Humber;  and  in  the  same  year, 
Maudslay  and  Field  applied  the  expansive  action  of  steam  in  the  cylinder, 
which  was  a  great  improvement ;  also  escape  valves  for  the  water,  which 
might  boil  over  into  the  cylinders.  In  that  year  also,  steam  packets  were 
introduced  on  the  post-office  station  between  Holyhead  and  Howth  ;  and 
the  '  Britannia,'  wilh  oscillating  engines,  and  several  other  steam  packets, 
were  built  by  Manby  for  the  Dover  and  Calais  station. 

In  1825,  the  General  Steam  Navigation  Company  was  established  by 
William  Jollifie,  who  built  two  of  the  largest  vessels  which  had  yet  been 
tried,  called  the  '  George  the  Fourth'  and  the  '  Duke  of  York  ;'  they  wer» 
between  500  and  600  tons  burthen,  and  had  engines  of  130  h.p.,  furnished 
by  Messrs.  Jessop  of  the  Butterley  Iron  Works:  these  two  vessels  were 
intended  to  establish  a  regular  communication  between  London  and  Cadiz 
and  London  and  St.  Petersburg  ;  they  accordingly  started  in  September 
1827,  and  answered  extremely  well,  notwithstanding  the  heavy  storms 
which  they  encountered  in  the  Bay  of  Biscay  and  in  the  Baltic.  The 
General  Steam  Navigation  Company,  considering  the  ideas  of  JoUiffe  too 
extended,  parted  with  the  two  ves.^els  (which  were  afterwards  purchased 
by  the  Government),  and  limited  their  views  to  the  British  Channel  and 
the  German  Ocean.  Abuut  this  period,  the  '  Enterprise,'  of  500  tons  bur- 
then, which  was  built  by  Gordon,  and  had  a  pair  of  combined  engines  of 
120  h.p.  constructed  by  Maudslay  and  Field,  made  the  voyage  from  Lou- 
don to  Calcutta,  by  the  Cape  of  Good  Hope,  The  advantage  and  supe- 
riority of  steam  vessels,  in  every  respect,  for  both  river  and  sea  navigation, 
having  been  now  thoroughly  established,  their  employment  became  univer- 
sal; and  the  size,  power,  and  number  of  the  vessels  increased  daily  ia 
every  part  of  the  empire. 

From  this  period  nothing  remarkable  appears  to  have  occurred,  until  tha 
construction  of  the  '  United  Kiugdum,'  which  wag  by  far  the  largest  in 
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lize  and  the  most  powerfal  that  bad  been  made.  She  was  100  feet  long, 
26i  feet  beam,  and  200  h.p. :  the  vessel  was  built  by  Steele,  of  Greenock, 
and  the  engines  by  Uavid  Napier.  As  deep-sea  navigation  by  steam  ad- 
vanced, it  became  an  object  of  considerable  importance  to  save  fuel.aod  to 
obviate  llie  inconvenience  of  the  incrustation  of  llie  boilers  by  the  deposit  of 
gait,  and  other  sediments  occasioned  by  the  use  of  sea  water  ;  David  Na- 
pier therefore  introduced  the  system  of  surface  condensation  the  condenser 
being  made  of  a  series  of  small  copper  tubes,  through  which  the  steam, 
after  being  used,  passed  from  the  cylinder  to  the  air-pumps,  the  pipes  being 
surrounded  by  a  constant  supply  of  cold  water,  so  that  tlie  steam  was  con- 
densed aud  the  water  was  returned  directly  back  into  liie  boiler,  to  be 
again  converted  into  steam,  without  the  admixture  of  salt  water  according 
to  the  usual  plan,  thus  employing  the  same  fresh  water  over  again,  where- 
by the  above-mentioned  inconvenience  of  incrustation  of  the  boilers  was  in 
a  great  measure  avoided.  Hall  afterwards  tried  the  same  system  with 
certain  modifications,  and  it  was  employed  in  several  vessels  ;  but  like 
Walt,  Cartwrighl,  and  others  who  had  tried  it,  he  found  the  condensation 
was  not  so  complete,  and  the  weight,  and  cost,  and  difliculty  of  keeping 
the  apparatus  in  order,  has  hitherto  prevented  it  from  being  generally  used  ; 
for  although  it  possesses  advantages  in  many  respects,  still  upon  the  whole 
they  do  not  counterbalance  the  disadvantages,  and  the  old  system  of  con- 
densation by  jet,  with  the  aid  of  the  brine  pumps,  is  more  generally  em- 
ployed. The  brine  pumps  and  refrigerators  were  invented  and  patented  by 
Maudslay  and  Field  in  18-.i5.  and  were  used  on  board  the  'Enterprise.' 
After  the  '  United  Kingdom,'  numerous  vessels  of  similar  and  even  greater 
size  were  constructed,  to  ply  between  London  and  Leith,  Glasgow,  and 
Liverpool,  and  elsewhere. 

The  next  great  step  in  advance  was  the  crossing  the  Atlantic.  This  had 
long  been  in  agitation,  and  was  freely  discussed  by  numerous  enterprising 
minds,  anxiously  bent  upon  working  out  the  fulfllment  of  such  a  desirable 
and  important  object ;  but  the  great  practical  difficulties  involved  in  the 
execution  were  not  so  easily  overcome. 

To  construct  a  vessel  of  sufficient  size,  with  engines  of  adequate  power 
to  propel  her  through  the  storms  of  the  Atlantic,  and  carrying  with  her 
sufficient  fuel  to  keep  the  engines  in  motion,  was  considered  by  many  (aud 
among  them  were  very  competent  authorities)  to  be  extremely  doubtful, 
but  by  the  world  in  general  the  task  was  considered  to  be  wholly  impracti- 
cable. To  Bristol  is  due  the  origin  of  this  great  undertaking,  and  a  com- 
pany of  enterprising  individuals,  with  Brunei,  as  their  consulting  engineer, 
was  formed  for  that  object ;  it  was,  however,  with  difliculty  that  they 
found  engineers  to  carry  it  into  etfect,  some  of  the  first  constructors  of  the 
day  having  declined  to  undertake  it.  Messrs.  Maudslay  and  Field,  how- 
ever, who  had  already  taken  such  a  prominent  part  in  the  prosecution  of 
steam  navigation,  saw  their  way,  and  boldly  engaged  to  construct  engines 
of  the  requisite  power,  well  adapted  for  the  purpose.  Accordingly  a  vessel, 
called  the  '  Great  Western,'  was  designed  by  Haterson,  and  built  by  him 
at  Bristol;  and  the  engines  were  completed  and  fitted  on  board  in  March, 
1838.  The  vessel  was  210  feet  long,  and  38  feet  beam,  drawing  15  feet 
when  laden,  being  1240  tons  burthen,  and  capable  of  carrying  500  tons  of 
coals,  which  it  was  calculated  would  last  twelve  days.  The  engines  were 
upon  the  side  lever  principle,  each  of  210  h.p.,  with  cylinders  73  inches 
diameter  and  7  feel  stroke,  making  1.5  strokes  per  minutes  ;  they  were 
tilted  in  cast  irou  frames,  with  the  latest  improvements.  The  boilers  were 
constructed  with  the  flues  over  the  tires;  they  were  called  double-story 
boilers,  and  have  been  since  mucii  used  ;  they  had  brine  pumps,  and  were 
worked  under  a  pressure  of  5  lb.  per  square  inch  ;  the  total  weight  of  the 
engines  and  boilers,  including  the  water  and  the  paddle-wheels,  was  about 
420  tons  The  vessel  was  completed  with  her  engines,  and  made  her  first 
trial  on  the  Thames  in  March  1838,  realizing  12  miles  per  hour.  On  Sun- 
day, 8lh  April,  she  started  on  her  first  voyage  from  Bristol,  under  the  com- 
mand of  Captain  Hosken,  with  seven  passengers,  and  a  cargo  of  50  tons  of 
goods,  besides  500  tons  of  coals,  and  reached  New  York  on  Monday,  23rd 
April,  a  distance  of  3000  miles,  in  thirteen  days  and  ten  hours.  Her  ar- 
rival created  Ih^^  greatest  interest;  the  quays  were  crowded  with  specta- 
tors, anxiously  waiting  to  give  a  hearty  welcome  to  the  enterprising  and 
successful  adventurers,  who  had  thus  so  triumphantly  solved  the  grand 
problem,  and  had  brought  the  New  World  witlun  a  few  days'  sail  of  the 
Old.  On  her  return  she  left  New  York  on  the  7lh  May  and  reached  Bris- 
tol on  the  23rd,  with  70  passengers;  performing  the  voyage  in  15  days. 
The  success  of  this  voyage  across  the  Atlantic  having  exceeded  the  most 
sanguine  expectations  of  its  promoters,  and  indeed  of  the  whole  world, 
there  seemed  no  bounds  to  the  extension  of  steam  navigation  ;  other  com- 
panies were  projected  and  numerous  larger  and  more  powerful  vessels 
were  designed,  in  eijiial  confidence  of  success  ;  then  followed  the  '  British 
Queen,'  by  N.ipier,  of  500  h  p.,  the  '  Liverpool,'  of  500  h.p.,  and  the  '  Pre- 
sident,' of  600  h.p..  whose  melancholy  fate  served  for  a  time  to  damp  the 
ardour  of  speculation  The  practicability  of  steam  communication  across 
the  Atlantic  having  thus  been  established,  and  its  superiority  over  the  old 
sailing  system  being  clearly  proved,  time  only  was  necessary  to  render  it 
perfect.  The  line  from  Liverpool  to  Boston  was  then  designed,  and  carried 
into  etlect  by  Cunard,  for  conveying  the  mails ;  it  consisted  of  four  fast  ves- 
sels, the  '  Acadia,' '  Caledonia,'  '  Hibernia,'  and  '  Cambria,'  of  about  1000 
tons  and  450  h  p.  each.  This  was  followed  by  the  gigantic  project  of  the 
Royal  Mail  Company,  for  carrying  the  mails  between  Kngland  and  the 
West  Indies,  consisting  of  twelve  vessels,  each  of  about  1200  to  1300  tons 
burthen,  and  420  h  p.  The  engines  of  these  vessels  resembled  very  much 
those  of  the  '  Great  Western,'  wuose  complete  success  induced  their  being 


taken  as  models  for  others.  The  great  weight  and  space  occupied  by  these 
engines,  being  upon  the  average  about  a  ton  for  every  nur,->e-po>\er,  rendered 
it  difficult  for  them  to  carry  any  great  amount  of  cargo  beyond  llie  passen- 
gers, and  ihus  the  profits  as  a  mercantile  speculation  were  materially  les* 
sened  ;  it  becamp  extremely  desirable,  therefore,  to  ascertain  whether  en- 
gines, equally  efficient,  could  not  be  made  of  less  weight,  and  to  occupy 
considerably  less  space. 

In  order  to  effect  this  object,  engines  were  invented,  by  which  the  power 
was  applied  directly  from  the  piston  to  turn  the  paddle-wheel  -haft,  with- 
out the  intervention  of  side  levers  ;  these  were  called  direct-acting  engines, 
and  at  first  great  objections  were  maile  to  them  in  consequence,  as  was 
asserted,  of  the  loss  of  power  arising  from  the  oblifiuity  of  the  action  of  the 
piston-rod  upon  the  crank  on  the  paddle-wheel  shaft.  Messrs.  Seawards 
were  among  the  first  to  introduce  this  system  inlo  the  '  Gorgon,'  and  not- 
withstanding the  tibjections  above  stated,  it  has  been  improved  by  them 
and  by  other  engineers,  aud  has  materially  gained  ground.  The  obliquity 
of  action  of  this  system,  compared  with  that  of  the  side  lever  system,  can 
only  be  considered  in  the  light  of  a  little  extra  friction,  which  is  fully,  if 
not  more  than  compensated  for,  by  the  reduction  of  weight  and  space.  The 
modifications  of  the  system  by  Miller,  have  been  very  successful,  and  com- 
bined with  the  forms  of  vessels  adopted  by  him,  have  enabled  great  speed 
to  be  attained  both  by  sea  going  vessels,  and  his  boats  on  the  Kliine  and 
other  rivers.  Even  the  objection  of  extra  friction  however,  if  tenable,  is 
obviated  by  the  vibrating  cylinders  descrilied  in  Trevithick  and  Vivian's 
patent  in  1802;  patented  by  Witty  in  1813,  and  by  Manby  in  1821,  by 
whom  the  tirst  engines  of  the  kind  were  constructed  ;  subsequently  im- 
proved by  Maudslay  and  Field,  ami  Spiller;  and  now  exiensively  manu- 
factured by  Peun,  Miller,  and  others  ;  Mauilslay  and  Field's  double  cylin- 
der engines,  so  arranged  that  a  long  connecting  rod  is  obtained  by  its  being 
enabled  to  descend  between  the  cylinders;  the  Trunk  engine  by  Hum- 
phrey ;  and  the  modification  of  the  concentric  cylinders  by  Joseph  Mauds- 
lay ;  as  well  as  other  varieties  of  this  system  by  dill'erent  makers.  The 
substitution  of  wrought  iron  for  cast  in  a  large  portion  of  the  frame  and 
condensers;  the  tubular  instead  of  the  common  flue  boiler  first  proposed 
by  Blakley  in  1761,  and  afterwards  improved  in  the  locomotive  boiler,  and 
introduced  into  steam  vessels  by  Maudslay,  Spiller,  Bramah,  and  others 
about  the  year  1829,  as  well  as  the  use  of  steam  of  higher  temperature  and 
increased  expansive  action,  have  combined  materially  to  increase  the  etfect 
of  the  engines,  and  reduce  the  consumption  of  fuel;  so  that  the  space  and 
weight  occupied  by  them  is  now  reduced  to  nearly  one-half  what  it  was 
originally,  or  in  other  words,  engines  of  double  the  power  now  only  occupy 
the  same  space  and  tonnage  in  the  vessel ;  thus  a  material  advantage  has 
been  gained  in  enabling  vessels  to  carry  a  larger  quantity  of  fuel,  by  which 
they  can  extend  their  voyage;  and  greater  power  is  rendered  disposable 
for  propelling  the  vessel  through  the  water.  As  economy  of  time  becomes 
daily  more  important,  every  means  which  can  eflect  it  are  brought  into 
operation,  and  thus  the  power  of  the  engines  has  been  continually  aug- 
meuted,  in  order  to  produce  greater  speed  and  shorten  the  duration  of  the 
voyages.  Keferring  to  the  navy,  we  find,  that  in  1822,80  h.p.  was  the 
largest ;  in  1827,  160  h.p.  ;  in  1828.  200  h.p. ;  in  1830,  220  h.p.  ;  in  1838, 
410  h.p.;  and  in  1845  we  have  the  '  Retribution'  and  'Terrible,'  with 
nearly  1000  h.p.  in  eai  h,  and  it  is  not  improbable  that,  ere  long,  greater 
power  will  be  employed.*  Whilst  the  royal  steam  navy  has  been  making 
such  rapid  progress,  the  mercantile  steam  navy  has  not  only  kept  pace 
with  it  but  has  even  led  the  way  ;  for  the  enterprising,  commercial  spirit 
of  this  country  is  ever  on  the  alert ;  every  improvement  is  seized  upon  with 
avidity,  and  the  greatest  inducements  are  held  out  to  make  new  discoveries, 
in  fact  nothing  but  constant  progress  can  satisfy  the  restless  spirit  of  im- 
provement. In  the  infancy  of  the  art,  we  were  satisfied  with  5  or  G  miles 
per  hour,  now,  when  we  have  attained  above  17  miles  per  hour,  we  are 
confidently  looking  to  a  still  greater  result. 

Whilst  the  improvements,  above  described,  have  been  making  in  the  en- 
gines and  in  the  mode  of  applying  them,  various  attempts  have  been  made 
to  obviate  the  inconvenience  and  loss  of  power  occasioned  by  the  concussion 
of  the  floats  of  the  ordinary  paddle-wheel  entering  the  water,  as  well  as  the 
heavy  drag  or  back  action  of  the  water  when  the  floats  leave  it;  numerous 
experiments  and  inventions  have  been  tried  for  constructing  a  wheel,  of 
such  a  form  that  the  floats  shall  always  enter  the  water  in  the  most  advan- 
tageous manuer,  and  having  effected  the  object,  shall  leave  it  again  with 
the  least  resistance.  To  describe  the  numerous  inventions  of  this  kind 
would  be  foreign  to  my  purpose,  and  would  occupy  too  much  of  your  time  ; 
it  will  suflice  to  mention  that  of  Buchanan,  by  which  the  floats  always  en- 
ter and  depart  from  the  water  perpendicularly  ;  those  of  Cav^,  Oldham, 
Morgan,  Perkins,  Seaward,  aud  Barnes,  which  are  modifications  of  it, 
differing  chiefly  in  the  angle  at  which  the  floats  enter  and  leave  the  water, 
and  the  mechanism  attached  to  the  wheel  by  which  the  motion  is  communi- 
cated to  the  float  boards  ;  the  principle  of  this  invention  is  extremely  good, 
but  in  practice  it  has  unfortunately  been  found,  that  the  wheels  of  this 
construction,  after  a  little  use,  are  liable  to  get  out  of  order ;  it  is  not 
therefore  generally  adopt-^d,  although,  whilst  they  are  in  order,  consider- 
able advantage  is  doubtless  gained.  To  obviate  this  inconvenience,  as 
well  as  that  of  the  common  wheel.  Field  invented  what  is  technically  term- 
ed the  Cycloidal  Wheel;  this  consists  in  dividing  each  float-board  inlo 
several  pans  or  narrower  boards,  and  arranging  them  so  nearly  in  cycloidal 
curves  that  they  shall  all  enter  the  water  at  the  same  place  in  immediate 
succession  ;  as  the  acting  force  of  each  board  is  radiating,  it  propels  whilst 

*  The  total  ameiul  of  itetw  power  employed  la  ttie  Itof at  Navy  ia  atiuttl  36,000  b-ff. 
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passing  under  llie  water  in  the  ordinary  way,  and  when  it  emerges,  the 
water  escapes  siniiiltaneously  from  each  narrow  board;  this  principle  was 
not  followed  up  by  its  inventor,  and  was  afteinards  palented  by  Galloway, 
since  which  it  has  been  very  generally  adopted.  The  principle  of  reefing 
ihe  paddle  wheels  is  also  used,  so  that  when  the  vessel  is  deeply  im 
mersed,  the  leverage  of  the  paddles  can  be  shortened,  and  when  light,  it 
can  be  lengthened,  and  can  thus  be  always  adjusted  to  the  power  of  the 
engines. 

As  ecoiioniy  of  fuel  is  an  object  of  the  greatest  importance,  so  in  long 
voyages  it  is  advisable  to  employ  the  wind  as  a  moving  power,  as  much  as 
possible,  when  favourable  :  it  became  therefore  desirable  to  contrive  a 
simple  means  of  detaching  Ihe  paddle-wheels  from  the  engines,  so  as  to 
allow  tlieni  to  turn  round  with  the  motion  of  the  vessel  through  the  water, 
and  thus  to  prevent  llieni  from  impeding  her  way  ;  various  contrivances  of 
this  kind  have  been  invented  bui  one  of  the  most  simple,  and  which  is  now 
much  eni|'lii>ed.  was  invented  by  Braithwaite  and  Milner  ;  it  consists  of  a 
friction  iliiKh  attached  to  the  paddle-shaft,  which,  by  means  of  keys  and 
screws,  can  be  lightened  or  slackened  with  facility,  and  thus  the  pa<ldle- 
wheel  is  ailacliKl  or  released  at  pleasure.  Numerous  attempts  have  been 
made  to  iiiMddiice  ilie  rotative  engine  without  pistons,  but  they  have 
hitherto  nut  b.  en  successful. 

The  gr*':U  results  rendered  by  steam  navigation  induced  the  mechanical 
world  to  lurn  iln  ir  attention  towards  the  extension  and  improvement  of  it ; 
Boultou  and  W  alt,  iMaudslay,  Field,  Robert  and  David  Napier,  Jessop, 
Glynn,  Barnes,  Miller,  Havenbill,  Girdwood,  Manby,  Spiller.  Scott,  Sin- 
clair, Caird,  Todd,  Fawcett,  Bury,  Forester,  Seaward,  Penn,  Fairbairn, 
Hall,  Keunie,  and  numerous  other  able  men  devoted  their  minds  to  it,  and 
have  produced  some  splendid  examples  of  engines  and  mechanism  in  that 
depariment.  When  we  look  back  to  Symington's  original  engine,  in  1788, 
it  appears  to  have  been  so  changed  as  scarcely  to  be  recognisable  as  the 
same,  and  from  a  speed  of  5  to  6  miles  an  hour  in  smooth  water,  we  now 
find  that  a  speed  of  8  and  9  miles  an  hour  against  a  heavy  gale  and  head 
wind  in  the  Atlanlic,  and  above  17  miles  in  still  water,  has  been  obtained, 
whilst  improvements  are  in  progress  which  lead  us  to  anticipate  at  no  very 
distant  period  far  greater  results  ;  much  of  this,  no  doubt,  is  due  to  the 
perfection  of  the  workmanship,  as  well  as  to  the  more  correct  proportions 
and  adaptation  of  the  various  parts  of  the  machinery,  compared  wiih  what 
was  formerly  done,  and  which  it  was  impossible  to  accomplish  with  the 
slender  and  inefficient  means  then  at  command;  for  this  we  are  greatly  in- 
debted to  tho  improved  self-acting  tools  of  M  hitworth.  Fox,  Lewis,  Sharpe, 
Roberts,  Nasmjth,  and  others.  The  improvements  in  the  form  and  con- 
struction of  the  vessels  have  also  contributed  much ;  and  in  the  investiga- 
tion of  this  dillicult  subject  we  are  much  indebted  to  John  Wood,  Oliver 
Lang,  Fearnall,  FIncham,  Ditchburn,  Sjmonds,  Rule,  Seppings,  Scott, 
fiussell,  Edye,  Patterson,  White,  Pasco,  and  others. 

(To  be  continued.) 


REGISTER    OF    NEW    PATENTS. 

PAPIER  MACHE  ORNAMENTS. 

CHARtES  Frederick  Bieleheld,  of  Wellington-street,  Strand, 
papier  mache  manufacturer,  for  "  Improvemen/s  hi  Ih  making  inoulds, 
or  dies,  vsed  in  Ihe  mamij'acture  of  papier  inache  and  other  matters,  and 
in  moulding  or  /arming  articles  from  certain  plastic  materials." — 
Granted  July  14,  184G;  Enrolled  Jan.  14,  1S47. 

The  invention  relates,  first,  to  improvements  in  making  moulds  or 
dies  used  in  tlie  manufacture  of  papier  maclie  and  other  matters,  and 
to  improvements  in  moulding  or  forming  articles  from  certain  plastic 
materials.  Secondly,  to  moulding  or  forming  mouldings  from  certain 
plastic  materials  on  wood. 

The  first  part  of  the  invention  consists  in  the  application  and  com- 
bination of  certain  matters  hereafter  mentioned,  for  making  moulds 
or  dies  used  in  the  manufacture  of  papier  mache  and  other  matters, 
by  moulding  or  forming  them  therefrom.  The  materials  are  as  fol- 
lows:— tanogeletin,  sulphur-balsam,  guin-thus,  and  gutta-percha,  with 
a  suitable  solvent  of  gutta-percha,  preferring  Venice  turpentine. 
Gum-thus  and  gutta-percha  are  matters  imported  into  this  country, 
and  are  well  known.  Tanogeletin  is  prepared  by  mixing  a  solution 
containing  tannin  with  a  solution  of  glue  or  animal  jelly,  o.f  about  3(3 
parts  of  tannin  and  t)4  of  gelatine.  Sulphur-balsam  is  a  preparation 
of  a  solution  of  sulpliur  in  fixed  oils,  mostly  prepared  with  sulphur 
and  linseed  oil,  and  usually  consists  of  two  ounces  of  fluur  of  sulphur 
and  eight  ounces  of  linseed  oil,  mixed,  healed,  and  stirred,  till  the 
sulphur  dissolves.  In  making  the  moulds  or  dies  above  mentioned, 
mix,  dissolve,  or  combine  tanogeletin  in  Venice  turpentine  ;  to  this 
solution  add  cuttings  of  gutta-percha,  and  melt  them  by  means  of 
heat,  preferring  to  use  a  pug-mill  heated  by  an  external  steam  bath 
for  such  purpose.  These  materials  so  combined  may  consist  of  vari- 
ous proportions  of  the  ingredients,  depending  on  the  manner  the 


combinations  are  to  be  used  in  making  moulds  :  the  following  propor- 
tions are  preferred, — nine  parts  by  weight  of  tanogeletin  dissolved  in 
eighteen  parts  by  weight  of  Venice  turpentine,  adding  four  to  five 
parts  of  gutta-percha;  this  produces  aplastic  mixture  which,  whilst 
it  remains  warm,  may  readily  be  fashioned  by  placing  it  on  the  form 
from  which  it  is  desired  to  make  a  mould  or  die,  or  it  may  be  pressed 
inloa  hollow  figure  to  take  an  impression  therefrom,  or  made  into 
piece  moulds  ;  and  when  the  combined  matters  have  been  allowed  to 
remain  till  they  have  become  cold,  the  combination  of  materials  will 
have  become  hard,  and  may  be  used  for  various  purposes,  for  dies  or 
moulds,  for  making  articles  in  papier  mache  and  other  materials.  By 
adding  a  small  quantity  of  glycerine,  especially  where  little  or  no 
sulphur-balsam  is  employed,  it  will  be  retained  longer  from  becoming 
hard.  For  very  hard  moulds  or  dies,  capable  of  sustaining  consider- 
able pressure,  miX  with  such  combinations  fine  iron  filings,  using  as 
much  as  possible  so  long  as  the  combinations  will  retain  a  plastic 
state,  and  allow  of  being  readily  used,  by  being  pressed  into  moulds, 
or  into  figures  or  models.  White  and  red  lead,  and  oxides  of  some 
metals,  such,  for  instance,  as  oxides  of  iron  in  the  state  of  powder, 
may  be  used  for  giving  hardness  to  the  compounds,  taking  care  that 
they  are  not  added  to  such  an  extent  as  to  destroy  the  plastic  mate- 
rials of  the  combinations.  Gum-thus  and  sulphur-balsam  may  be 
combined  with  gutta-percha  without  using  the  tanogeletin,  by  means 
of  heat,  and  the  effects  of  combining  these  two  ingredients  is,  to  pro- 
duce a  very  plastic  compound  suitable  for  forming  moulds  or  dies  (by 
pressing  them  on  or  into  suitable  dies,  surfaces,  or  models)  for  various 
purposes,  and  the  same  will  be  hardened  and  modified  by  using  other 
ingredients,  as  before  explained.  And  sulphur-balsam  may  also  be 
combined  with  gutta-percha  by  heat,  and  will  produce  a  plastic  com- 
pound more  or  less  fiuid  when  hot,  according  to  the  quantity  of  sul- 
phur-balsam used,  and  the  same  may  be  employed  in  taking  impres- 
sions from  models  or  surfaces  (by  pressing  the  same  on  or  into  suit- 
able surfaces),  and  such  impressions  will  be  applicable  as  moulds  for 
making  articles  from  other  plastic  materials  pressed  therein.  Aud 
such  combination  of  sulphur-balsam  and  gutta-percha  may  be  com- 
bined with  the  other  materials  above  mentioned  for  hardening  them. 

When  mixing  the  above  mentioned  materials,  aided  by  heat,  it 
will  be  necessary  to  heat  or  grind  them  by  machinery,  to  make  them 
blend  intimately  together.  The  first  part  of  the  invention  also  con- 
sists in  employing  the  above  mentioned  combinations  of  materials  as 
plastic  preparations,  to  be  moulded  or  formed  in  order  to  produce 
articles  therefrom  in  any  suitable  moulds  or  dies  for  architectural  and 
other  ornaments  and  other  uses ;  and  owing  to  the  peculiar  properties 
of  such  plastic  preparations  they  will  be  found  highly  useful,  for  they 
will  take  and  retain  very  sharp  impressions,  which,  when  set  and  dry, 
will  not  be  readily  injured,  and  moisture  will  not  have  so  prejudicial 
an  effect  on  articles  moulded  from  such  compositions  as  on  many  other 
plastic  preparations  moulded  into  articles  for  like  purposes;  and  such 
combinations,  particularly  where  it  is  desired  to  give  tenacity  thereto, 
will  be  benefitted  by  having  paper-makers'  rag  dust,  or  other  fibrous 
material,  ground  or  mixed  therewith,  and  where  pliability  is  desired 
to  be  given  to  the  combinations  above  mentioned,  glue  may  be  mixed 
in  quantities  according  to  the  degree  of  pliability  desired  to  be  ob- 
tained for  the  particular  purpose  to  which  the  combination  is  to  be 
applied. 

The  second  part  of  the  invention  consists  in  forming  mouldings  for 
architectural  purposes,  by  spreading  gilders'  preparation  (glue  or  size 
and  whitening)  by  means  of  gauges,  on  to  wood,  and  then  subjecting 
the  same  to  the  pressure  of  dies  to  emboss  them.  In  making  mould- 
ings, it  has  been  usual  to  prepare  the  wood  mouldings  to  the  contour 
desired,  and  to  lay  on  a  succession  of  coating  of  the  gilders'  pre- 
paration, and  then  by  rubbing  the  surfaces  thus  prepared,  the  same 
are  rendered  smooth.  In  place  of  this  process,  the  gilders'  prepara- 
tion is  to  be  used  somewhat  thicker  than  heretofore,  so  that  it  will  be 
suitable  for  making  a  substantive  coating  at  once,  and  is  then  to  be 
laid  on  to  the  wood  moulding  by  means  of  a  gauge,  in  performing 
this  process,  a  sheet-metal  g.iuge  is  fixed  on  a  bed  in  such  manner 
that  a  prepared  wood  moulding  may  pass  under  it,  leaving  a  space 
between  the  gauge  and  the  wood  moulding,  according  as  it  is  in- 
tended to  have  the  preparation  spread  more  or  less  thickly;  and  on 
one  side  of  such  gauge,  there  is  a  hopper  containing  the  plastic  pre- 
paration usually  employed  by  gilders,  or  printer's  composition  (glue 
and  treacle)  may  be  mixed  therewith,  to  give  elasticity  or  slight  plia- 
bility to  the  surface.  The  wood  mouldings  pass  under  the  hopper, 
which  is  heated  by  steam  to  keep  the  plastic  material  in  a  working 
state,  the  wood  moulding  being  caused  to  slide  on  a  long  bed,  by 
which  it  will  become  covered  with  the  preparation.  Tlie  wood 
mouldings  being  thus  coated,  are,  when  dry,  to  be  subjected  to  the 
pressure  of  dies  to  emboss  the  surfaces  thereof,  and  for  this  purpose 
the  use  of  the  roUer  dies  is  preferred. 
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In  cirrying  out  the  first  part  of  tlie  invention,  the  plastic  materials 
may  be  rolled  out  into  sheets  or  strips,  ami  llien  embossed  and  moulded 
into  auit.ible  forms  for  mouldinsjs,  or  such  plastic  materials,  or  after 
havi'jg  been  first  spread  on  wood  mouldings  in  the  manner  described 
in  respect  to  gilders'  preparation,  may  be  subjected  to  dies  in  like 
manner  to  be  embossed. 

LOCOMOTIVE  ENGINES. 

Elijah  Galloway,  of  Buckingham-street,  Strand,  Middlesex,  engineer, 
for  "  Improvemenls  in  locomotive  engines." — Granted  iVpril  18;  Enrolled 
October  18,  1S16.     IVit/i  Engravings,  Plate  IX. 

In  constructing  locomotive  engines  for  railways,  it  has  heretofore  been 
usual  to  give  motion  to  two  or  more  of  the  wheels  which  carry  the  engme 
and  it  has  been  proposed  to  apply  a  central  rail  to  a  railway  and  to  employ 
rollers  on  either  side,  pressed  towards  eachother  by  a  hand  lever,  and  motion  was 
communicated  to  one  of  them  from  the  axis  of  two  of  the  carrying  wheels. 
Now  one  of  the  objects  of  this  invention  is  no  longer  to  use  the  carrymg 
wheels  as  driving  wheels.  Another  object  of  this  invention  is  to  apply  the 
power  emploved  to  both  of  two  wheels  placed  on  either  side  of  a  central 
rail,  and  to  obtain  the  requisite  holding  or  bite  on  the  central  rail  by  causing 
such  two  driving  wheels  to  be  pressed  towards  each  other,  and  consequently 
against  the  rail,  by  means  of  springs  and  apparatus  suitably  arranged  for 
causing  the  two  driving  wheels  (on  each  side  of  the  central  rail)  to  press  the 
rail  more  or  less,  according  as  more  or  less  holding  to  the  rail  is  required 
from  time  to  time.  . 

The  driving  wheels  of  the  locomotive  engine,  shown  in  the  engraving, 
Plate  IX.  are  applied  horizontally  on  each  side  of  a  centre  or  middle  rail, 
and  are  pressed  towards  each  other  by  means  of  springs,  the  pressure  of 
which  can  be  regulated  by  adjusting  screws,  or  by  any  other  convenient 
means,  so  that  they  may  be  pressed  towards  each  other  with  any  degree  of 
force  the  springs  will  admit  of.  The  pressure,  therefore,  of  these  wheels  is 
exerted  simultaneously  on  each  side  of  the  middle  rail.  By  such  an  arrange- 
ment it  will  be  evident  that  the  bite  or  adhesion  necessary  to  propel  the 
train  is  independent  of  the  weight  of  the  engine,  and  as  the  adhesion  can  be 
increased  or  diminished  exactly  according  to  the  amount  of  force  with  which 
the  driving  wheels  are  pressed  against  the  rail,  this  system  obviates  the  slip- 
ping of  the  driving  or  propelling  wheels  upon  the  rail,  heretofore  consequent 
on  making  the  driving  wheels  also  carrying  wheels  in  a  locomotive  engine. 

Fig.  l,isasideelevation,and  fig.  2,  a  cross  section  of  a  locomotive  engine  and 
fig.  3,  is  a  plan,  with  the  boiler  and  such  parts  omitted  as  would  interfere  with 
the  view  of  the  same,  a,  a,  are  the  driving  wheels  worked  by  cranked  axes. 
Each  wheel  is  worked  by  a  pair  of  cylinders,  the  one  above  the  other,  the 
pistons  of  which  operate  on  the  axes  in  much  the  same  way  as  the  engines 
of  the  present  locomotive.  The  slide  valves  may  he  at  either  side  of  the 
cylinders,  and  worked  by  eccentrics  placed  on  the  axes.  To  secure  the  ne- 
cessarv  bite  on  each  side  of  the  middle  rail,  the  lower  bearings  of  the  axes 
are  at'liberty  to  move  for  a  limited  distance  horizontally,  in  mortices  or  slots 
for  that  purpose  in  the  horizontal  frame,  b.  b ;  these  bearings  are  pressed 
towards  each  other  by  the  springs,  c,  c.  To  effect  the  desired  adjustment  of 
the  pressure  of  the  springs,  the  rods  are  connected  to  the  centre  pieces,  e,  e, 
one  of  which  has  a  right  and  the  other  a  left-handed  female  screw  through 
it,  the  threads  of  which  fit  the  right  and  left-handed  screws  on  the  rod,/,/. 
On  one  end  of  /,  /,  there  is  a  bevel  wheel  g,  working  into  another  bevel 
wheel  h,  the  axis  of  which  is  carried  up  in  front  of  the  fire  box,  as  seen 
dotted  in  fig.  3,  and  has  a  handle  accessible  to  the  engineer,  so  that  the 
pressure  of  the  springs  on  the  driving  axes,  and  consequently  the  bite  of  the 
driving  wheels  on  the  middle  rail,  can  be  adjusted  at  pleasure  when  the  en- 
gine is  in  motion. 

The  claim  is  for  the  mode  of  giving  motion  to  locomotive  engines,  whereby 
two  actuated  wheels,  a,  a,  are  used;  and  the  causing  of  two  wheels  to  be 
pressed  towards  each  other  and  to  a  central  rail. 

THREE-CYLINDER  LOCOMOTIVE  ENGINES. 

George  Stephenson,  of  Tapton  House,  Cbesterfield,  in  the  county 
of  Derby,  engineer,  and  Willia.m  Howe,  of  Newc.istle-upon-Tyne,  in 
the  coutity  of  Northumberland,  mecli.mic,  for  "  an  improi'emenl  in  lo- 
comotive steam-engines." -Grimed  February  II;  Enrolled  August 
1 1,  184t;.— (Reported  in  the.  London  Journal.)*  {iVtth  hngramngs, 
p'late  IX.)  

The  ordinary  kinds  of  locomotive  engines  are,  as  is  well  known, 
constructed  with  two  horizontal,  or  nearly  horizontal,  steam-cylinders, 
disposed  parallel  to  each  other,  either  between  or  outside  the  wheels 
of  the  engine;  the  present  improvement  consists  in  substituting  for 
one  of  the  said  steam-cylinders  two  smaller  steam-cylinders,  with 
»uitabl«  valves,  &c.;  the  smaller  cylinders  being  of  such  dimensions 
that  the  contents  or  capacity  of  the  two  together  will  be  equal  to  the 
contents  or  capacity  of  the  larger  cylinder  for  which  they  are  substi- 

*  An  abridged  account  of  ibli  patenJ  wu  given  la  Uw  Jouraal  for  September  laal, 
mtbout  drawiDgs. 


luted.  The  two  small  cylinders  are  placed  one  at  each  side  of  the 
central  line  or  middle  of  the  breadth  of  the  engine,  and  at  equal  dis- 
tances from  that  central  line;  and  the  remaining  large  cylinder  is 
situated  in  the  said  central  line,  instead  of  at  one  side  thereof  as  usual. 
The  crank-pins  belonging  to  the  smaller  cylinders  are  arranged  pa- 
rallel to  each  other,  and  pointing  in  the  same  direction  ;  and  the  crank- 
pin  of  the  cntral  cylinder  is  so  placed,  that  the  direction  assumed  by 
its  radial  line  will  bi-  at  right  angles  to  the  direction  assumed  by  thi 
radial  lines  of  the  other  two  crank-pins. 

The  object  and  ert'ect  of  this  improvement  is  to  counteract  or  neu- 
tralise any  tendency  that  the  oblique  action  of  the  several  connecting- 
rods  on  their  crank-pins  may  have  to  produce  a  lateral  vibration  or 
rocking  motion  of  the  engine  upon  its  supporting  spring*,  wlijn  tra- 
velling very  rapidly ;  because  the  oblique  direction  in  which  each 
connecting-rod  acts,  when  the  piston  is  near  the  middle  of  its  course, 
causes  the  exertion  of  a  force  either  to  lift  up  or  press  down  the  guides 
which  retain  the  joint  at  the  end  of  the  connecting-rod  and  of  the  pis- 
ton rod  in  its  intended  rectilinear  motion  ;  and  iii  the  common  loco- 
motive engines,  with  two  steara-cylinders,  this  force  operates  alter- 
nately at  opposite  sides  of  the  central  line  of  the  engine,  and  conse- 
quently tends  to  produce  the  lateral  vibration  or  rocking  motion  above 
mentioned.  But  this  tendency  to  produce  lateral  vibration  will  be 
wholly  counteracted  or  neutralised  in  locomotive  engines  constructed 
according  to  this  improvement;  because  the  central  steam-cylinder, 
with  its  connecting-rod,  is  operative  at  the  middle  of  the  breadth  of 
the  engine,  and  therefore  the  lifting  or  depressing  force  resulting  from 
the  oblique  action  of  that  connecting-rod  will  act  equally  on  both  sides 
of  the  engine;  and  further,  as  the  pistons  of  the  two  small  cylinders 
act  simultaneously,  and  in  the  same  direction,  the  lilting  or  depressing 
forces  which  may  result  from  the  oblique  action  of  their  conneeling- 
rods  are  equally  operative  at  the  same  time,  and  in  the  same  direc- 
tion, at  opposite  sides  of  the  said  central  line,  and  at  equai  distances 
therefrom,  and  will  therefore  have  no  tendency  to  produce  lateral 
rocking. 

Plate  IX.,  fig.  I,  is  an  elevation  of  an  improved  locomotive  engine  ; 
fig.  2,  is  an  end  view,  partly  in  section,  of  the  thiee  steam  cylinders, 
with  their  valves  and  accessaries,  on  an  enlarged  scale  ;  and  fig.  3,  is 
a  corresponding  horizontal  section  and  plan  ot  the  same  parts.  The 
ordinary  parts  of  the  locomotive  engine  being  well  known,  any  descrip- 
tion thereof  is  unnecessary.  a,is  the  central  steam-cylinler,  situated 
beneath  the  boiler,  b,  is  the  uppermost  of  the  two  guides  for  direct- 
ing the  motions  of  the  joint  by  which  the  end  of  the  central  piston- 
rod  is  attached  to  the  forked  end  of  its  connecting-rod,  the  other  end 
of  this  rod  is  secured  to  a  crank  at  the  centre  of  the  axis  c,  of  the 
driving-wheels.  d,d\  are  the  two  small  steam-cyanders.  e,  e,  are 
the  guides  fur  the  joints  of  the  piston-rods:  each  joint  is  connected 
by  a  rod/i  with  a  crank-pin  g,  on  the  nave  or  boss  of  each  driving- 
wheel.  The  requisite  distribution  of  steam  to  the  cylinders  a,  d,  d', 
may  be  performed  by  means  of  sliding- valves,  and  working  gear,  in 
the  usual  manner,  but  so  that  the  valves  of  the  two  cylinders  U,  d',  will 
always  be  moved  simultaneously  in  the  same  direction,  which  may  be 
done  by  the  working  gear,  without  requiring  any  other  eccentrics  on 
the  main  shaft  e,  than  is  usual.  In  fig.  2,  the  valves  are  represented 
as  sliding  against  vertical  surfaces  at  the  sides  of  their  respective 
cylinders,  in  order  that  the  valve-rods  may  point  directly  tu  tlie  cen- 
tral line  of  the  main  shaft  c  ;  which  arrangement  of  valves  (as  well  as 
the  arrangement  of  all  the  wheels  A,  (,j,  beneath  the  cylindrical  partX', 
of  the  boiler)  forms  part  of  certain  improvements  in  locomotive  engines, 
described  in  the  specification  of  a  patent  obtained  by  Robert  Stephen- 
son, June  23,  1841;  but  although  that  arrangement  of  valves  (and  of 
the  six  wheels)  is  suitable  for  engines  constructed  according  to  the 
present  improvement,  the  valves  may  be  caused  to  slide  against  hori- 
zontal surfaces,  and  the  wheels  may  be  arranged  beneath  the  engine 
in  the  usual  manner.  /,  (tigs.  2  and  3,)  is  the  steam-chest  or  valve- 
box  containing  the  slide-valve  m,  for  the  central  cylinder  a ;  and  n,  is 
the  valve-rod,  which  passes  through  a  stuffing-box  in  the  end  of  the 
steam-chest,  o,  is  the  steam-chest  containing  the  slide-valve^,  for 
one  of  the  small  cylinders  ti;  and  5,  is  the  valve-rod.  The  steam- 
chests  /,  and  0,  form  one  space  for  containing  steam,  which  is  con- 
veyed from  the  boiler  into  it  by  the  pipe  r,and  is  alternately  admitted 
into  one  or  other  of  the  cylinders  a,  and  d,  by  their  slide-valves.  8,  is 
the  steam-chest  of  the  cylinder  d^,  which  is  supplied  with  steam  from 
the  boiler  by  the  pipe  / ;  and  «,  is  the  rod  of  tlii  slide-valve  belonging 
thereto.  The  waste  steam  is  carried  ott'  from  the  cylinder  a,  by  the 
eduction  passage  r,  and  from  the  cylinders  d,  d',  by  two  passages  w  ; 
these  passages  are  continued  by  pipes,  also  marked  c,  and  w,  into  the 
smoke-box  x,  where  they  are  turned  upwards,  in  order  to  discharge 
the  whole  of  the  waste  steam  up  the  chimney,  as  usual.  The  twj 
steam-pipes  r,  and  t,  are  branches  of  one  common  steam-pipe,  ti» 
which  they  are  united  iu  the  siuoke-box;  and  llw  supply  ul  sleaai 
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through  this  pipe  is  regulated  in  the  ordinary  manner  by  a  valve,  the 
handle  of  which  is  seen  at  the  end  of  the  boiler  within  reach  of  the 
engine-man. 

The  working  gear  for  moving  the  three  slide-valves  is  of  the  ordi- 
nary kind,  and  is  actuated  by  four  eccentrics  on  the  main  axis  c ;  one 
pair  of  eccentrics  being  used  for  working  the  slide-valve  of  the  cen- 
tral cylinder,  and  the  other  pair  for  working  the  slide-valves  of  the 
two  small  cylinders. 

The  locomotive  engine  shown  at  fig.  1,  is  designed  to  run  upon  n  ir- 
row  gauge  railways,  and  for  that  purpose  the  two  small  cylinders  are 
fixed  outside  the  framing  ;  but  when  this  construction  of  engine  is  re- 
quired for  broad  gauge  railways,  the  small  cylinder  may  be  placed 
within  the  framing  ;  and  in  this  case  the  connecting-rods  of  the  two 
small  cylinders,  instead  of  being  attached  to  crank  pins  on  tlie  driving 
wheels,  are  connected  to  cranks  formed  on  the  axis  k,  within  the  fram- 
ing. In  place  of  one  central  steam  cylinder,  two  small  cylinders  may 
be  substituted  ;  so  that  there  will  be  four  small  cylinders,  the  piston- 
rods  of  which  are  connected  bv  rods  with  four  cranks  on  the  main 
axis;  the  cranks  of  one  pair  of  cylinders  being  fixed  at  right  angles  to 
the  cranks  of  the  other  pair.  The  present  improvement  is  also  ap- 
plicable to  locomotive  engines  mounted  on  four  whtels,  and  to  loco- 
motive engines  having  four  or  six  of  their  wheels  cunnected  by  rods 
in  the  ordinary  mode  of  coupling. 

The  patentees,  in  conclusion,  state,  that  their  invention  consists  in 
the  improvement,  hereinbefore  described,  of  applying  the  steam  cy- 
linders, with  their  pistons,  piston-rods,  connecting-rods,  and  crnnk- 
pins,  in  a  locomotive  engine,  so  that  there  shall  be  two  steam  cylin- 
ders, connecting-rods,  and  crank-pins,  disposed  at  equal  distances  on 
each  side  of  the  middle  of  the  breadth  of  the  engine  (or  of  the  rails 
whereon  it  is  lo  travel) ;  those  two  connecting-rods  acting  on  the  s  lid 
crank-pins  with  like  motion,  in  the  same  direction,  one  as  tlie  other, 
at  the  same  time,  to  urge  their  crank-pins  onward  in  their  respective 
circular  oibils.  And  also,  that  ther.-  shall  be  one  large  steam  cylinder, 
with  its  piston,  piston-iod,  connecting-rod,  and  crank- pin,  situated  at 
the  said  middle  of  the  breadth  of  the  engine,  or  of  the  rads,  in  the 
manner  of  what  has  been  hereinbefore  termed  a  large  central  steam 
cylinder.  Or  otherwise,  in  place  of  such  large  central  cylinder,  two 
small  steam  cylinders,  with  their  pistons,  piston-rods,  connecting-rods, 
and  crank-pins,  disposed  at  equal  distances  on  each  side  of  the  said 
middle  of  the  breadth,  but  as  near  thereto  as  conveniently  can  bi'.  In 
order,  by  such  application  of  the  three  or  four  connecting-rods,  and 
corresponding  crank-pins,  as  aforesaid,  to  counteract  or  neutralise  all 
tendency  that  the  oblique  action  of  the  several  connecting-rods,  on 
their  respective  crunk-pins,  may  have  to  produce  a  lateral  vibr.ition 
or  rocking  motion  of  the  locomotive  engine,  from  side  to  side,  on  its 
supporting  springs,  when  travelling  with  rapidity. 


STEAM  BOILER  FURNACES. 

Ambrose  Lord,  of  Allerton,  Chester,  toll  collector,  for  "Improve- 
ments hi/iirnnces  andthejlues  0/  sleam-boilers,/or  the  purposes  of  con- 
suming t/ie  smoke  (Did  economising  the  fuel." — Granted  June  24  ;  En- 
rolled December  24,  1S4G.  (Reported  \n  Newton's  London  Journal.) 
(IVilh  Engraviwjs,  Plate  IX.J 

This  invention  consists  in  the  application,  to  one  boiler,  of  two  fur- 
naces or  sets  of  fire-bars,  which  are  to  be  fed  or  supplied  with  coal 
alternately  :  and  also  in  arranging  or  constructing  the  flues  and  regu- 
lating the  dampers  in  such  a  manner,  that  the  smoke,  gas,  and  other 
unconsnmed  combustible  matters  evolved  from  the  fire  which  has  been 
last  fed  shall  pass  under  and  through  the  other  fire  when  at  a  clear 
red  heat,  und  be  thus  consumed.  VVhen  the  fire  which  was  last  fed 
has  attained  a  red  heat,  so  as  to  give  out  no  smuke,  the  dampers  are 
to  be  reversed,  which  will  reverse  the  draught.  The  other  furnace 
or  fire-place  may  then  be  ted  or  supplied  with  fuel,  and  the  smoke 
and  gas  from  it  will  pass  under  and  through  the  clear  red  fire,  and  so 
on  alternately. 

In  order  more  clearly  to  explain  his  invention,  the  patentee  has 
shown  two  modifications,  one  with  moveable  grates,  and  the  other 
with  stationary  grates.  In  plate  IX.,  fig.  1  is  a  vertical  longitudinal 
section,  and  fig.  2,  is  an  end  view  of  a  cylindrical  boiler,  with  the 
improvements  applied  thereto,  a,  a,  a,  is  the  brick-work,  support- 
ing a  boiler  6,  6,  which  has  two  oval  flues  c,  c,  and  rf,  rf,  extending 
through  it  from  end  to  end.  The  lower  flue  c,  c,  is  provided  with 
rails  e,  e,  upon  which  the  moveable  grates/,  and  g,  run,  being  provid- 
ed with  wheels  /;,  A,  for  that  purpose.  It  will  be  seen  that  the  boiler 
b,  is  provided  with  a  water-space  /,  (,  about  the  centre,  extending 
across  the  upper  half  of  the  flue  c,  c,  and  forming  a  bridge  to  direct 
the  course  of  the  smoke  (or  a  bridge  formed  of  brick-work  mav  be 
used);  and  the  flue  c,  c,  is  provided  with  cross-bars  k,  k,  from  which 


hang  swing-doors  /,  I.  When  shut,  these  doors  serve  to  direct  the 
passage  of  the  smoke  and  gases,  and  they  may  be  opened  for  the 
purpose  of  removing;  the  ashes,  m,  and  n,  are  two  upright  flues,  each 
leading  to  the  chimney;  and  0,  0,  are  the  fire-doors,  provided  with 
air-valves,  for  the  purpose  of  regulating  the  draught.  When  it  is 
desired  to  heat  the  boiler,  both  of  the  moveable  grates/,  and  g,  are 
brought  towards  the  fire-doors,  and  the  fires  are  lighted.  All  the 
dampers  are  then  opened,  by  placing  the  levers ;»,  and  q,  (which  work 
the  dampers)  in  a  perpendicular  position;  but  as  soon  as  one  fire  (say 
g,)  has  attained  a  clear  red  heat,  it  is  pushed  along  the  rails  e,  e,  as 
far  backwards  as  the  bridge  i,  i ,  and  the  lever  q,  is  pulled  outwards, 
whereby  the  damper  r,  will  be  opened,  and  the  damper  s,  closed;  and 
by  means  of  the  connecting-rod  t,  and  lever/;,  the  damper  u,  will  be 
opened  and  the  damper  v,  closed.  The  apparatus  will  then  be  in  the 
position  shown  in  the  drawing,  and  the  smoke  and  other  combustible 
gases  proceeding  from  the  gratey;  being  guided  by  the  swing-doors 
/,  I,  and  the  bridge  ;,  i,  will  pass  under  the  furnace  and  through  the 
clear  red  fire  on  the  grate  g,  and  thereby  be  consumed  and  converted 
into  pure  heat;  thus  eB'ecting  a  great  economy  of  the  fuel.  When 
the  fire  in  the  grate/,  has  burnt  clear,  and  the  furnace  requires  a 
fresh  supply  of  fuel,  the  grate  §■,  is  drawn  forward  towards  the  fire- 
doors,  and  fed  with  fael,  ,;nd  (he  grate  yi  is  pushed  backwards  close 
to  the  bridge  /,  i;  the  dampers  are  then  reversed,  by  means  of  either 
of  the  levers;;,  5,  thus  altering  the  direction  of  the  current  or  draught 
through  the  Hues,  and  causing  the  smoke,  &c.,  evolved  from  the  coal 
upon  the  grate  g,  to  pass  under  the  furnace  and  through  the  clear  fire 
in  the  grate/;  and  so  on  alternately.  If  it  is  desired  to  reduce  the 
heat  of  the  furnace,  this  may  be  readily  dune  by  drawing  both  of  the 
grates  towards  the  fire-doors,  and  opening  or  withdrawing  all  the 
dampers. 

Fig.  3,  is  a  horizontal  section,  and  fig.  4,  an  end  view  of  a  cylindri- 
cal boiler,  showing  the  application  of  the  invention  with  two  station- 
ary graies.  a,  a,  is  the  brick-work,  and  6,  6,  the  boiler,  which  has 
two  flues  e,  c,  and  d,  d,  extending  through  the  same  from  end  to  end, 
on  a  level  with  each  other.  These  flues  e,  c,  and  d,  d,  contain  the 
two  stationary  fire-grates  e,  and/,  one  at  each  end  of  the  boiler.  It 
will  be  seen  also  that  at  each  end  of  the  boiler  there  is  a  flue  g,  g*, 
connecting  the  rods  of  the  two  flues  c,  and  d-,  and  that  the  fire-doors 
A,  h*,  (which  must  be  furnished  with  air-valves)  are  fixed  in  the  flues 
g,  g*.  These  flues  also  communicate  with  the  vents  ;',  i*,  which  lead 
to  the  chimney;  and  these  vents  ;,  i*,  are  connected  together  by  a 
flue  (which  is  nut  seen  in  the  drawing)  passing  under  the  boiler.  Now, 
supposing  the  fire-grate  e,  to  have  just  received  a  fresh  supply  of  fuel, 
and  the  Uiel  upon  the  tire-grate y,  to  be  burning  at  a  clear  red  heat, 
then  the  damper  /;*,  in  the  Hue  g*,  must  be  opened  by  means  of  the 
lever  I*,  which,  at  the  same  time,  will  close  the  damper  nt*,  communi- 
cating with  vent  t*  ;  and  the  damper  ?;*,  in  the  vent  r*,  leading  to  the 
chimney,  must  be  closed.  At  the  other  end  of  the  boiler,  the  dampe 
m,  must  be  opened,  and  the  dampers  k  and  n,  closed.  The  smok^ 
from  the  newly-fed  fire  e,  will  pass  through  the  flue  c,  c,  along  the 
flue  g*,  under  and  through  the  clear  fire  in  the  grate  /,  by  which  ie 
will  be  consumed  and  converted  mtu  pure  heat,  which  ihe  draught  ot 
the  chimney  will  cause  to  pass  through  the  flue  d,  down  the  vent  zf 
under  the  boiler  to  the  vent  i",  and  thence  to  the  chimney.  When, 
fresh  fuel  is  supplied  to  the  fire/,  the  dampers  must  be  reversed,  and 
of  course  the  draught;  and,  consequently,  the  passage  of  the  smoke 
and  heated  air  will  be  reversed  also. 

The  patentee  remarks,  that  although  the  flues,  in  which  the  fire- 
grates are  placed,  are  described  as  being  oval,  and  also  shown  in  the 
drawing  as  such,  yet  he  does  not  confine  himself  to  that  shape,  al- 
though he  would  preler  its  use,  as  allowing  a  greater  width  of  fire- 
bars in  the  same  circumference  or  area;  iior  does  he  claim  the  use  of 
two  fire-gi-ates  to  one  boiler;  but  he  claims  the  application  to  one 
boiler  of  two  separate  or  distinct  fire-grates  or  furnaces  (whether 
moveable  or  stationary),  which  are  to  be  fed  or  supplied  with  fuel 
alternately,  and  which  are  to  be  connected  together  by  flue.-,  reguliited 
by  dampers  in  such  a  manner  that  the  smoke  and  other  products  of 
combustion  evolved  from  the  furnace  or  fire-place  which  was  last  fed 
or  supplied  with  fuel,  shall  be  caused  to  pass  under  the  other  furnace 
or  fire-place,  and  upwards  through  the  fire  of  the  same,  for  the  pur- 
poses of  consuming  the  smoke  and  economising  the  fuel. 


EXCAVATING  MACHINE. 

Thojias  ST^rES  Prideaux,  of  Southampton,  gentleman,  for  "Im- 
provements in  machinery  J  or  excavating." — Granted  July  15,  1846; 
Enrolled  January  15,  1847.     (IViih  Engravings,  Plate  IX.) 

The  machine  consists  of  a  series  of  cutting  instruments  or  buckets 
placed  on  the  end  of  arms,  made  to  rotate  in  such  a  way  that  after 
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they  have  oxcavated  the  earth,  the  buckets  will,  as  they  descend,  dis- 
ciiarg*^  t1:c  cuiilents  into  a  series  of  buckets  on  an  endless  band,  and 
then  discharge  them  on  to  a  trongli ;  and  ag.iin  the  eai  th  is  transferred 
from  the  trough  on  another  series  of  endless  buckets  to  a  moveable 
skid  or  wagon.  The  machine  appears  to  be  complex;  but,  if  the 
principle  was  found  to  answer,  might,  we  think,  be  siinplifi -d. 

The  following  description,  by  retVrence  to  the  engravings,  will  ex- 
plain tlie  machine,  a,  is  a  wooden  frame  supported  on  flange  wheels 
6,  that  run  on  iron  rails  c;  on  the  fore  part  of  the  frame  is  bolted 
another  frame  of  iron  (/,  for  carrying  a  shaft  c,  upon,  which  the  re- 
volving armsyl  are  tixed  side  by  side  of  each  other,  and  on  the  ends 
of  these  arms  are  fixed  the  cutting  instruments  if.  For  working  this 
machine,  steam  or  other  power  is  applied  to  a  crank  //,  keyed  on  to  a 
driving  shaft  /,  upon  which  is  a  bevelled  wheel  for  giving  motion  to  a 
corresponding  bevelled  wheel  k,  and  connecting  rod  /,  thence  by 
another  corresponding  bevelled  wheel  to  a  bevelled  wheel  keyed  on 
the  shaft  m,  which  carries  a  chain  wheel  ;;,  for  tranferring  the  motion 
by  an  endless  pin  chain  o,  to  another  chain  wheel  jj,  keyed  on  to  the 
shafts,  before  explained;  q,  is  an  endless  chain  of  buckets  revolving 
round  the  rollers  0,0',  to  receive  the  earth  from  the  cutting  instruments 
when  in  the  position  g',  and  carries  it  on  to  the  trough  r,  from  which 
the  earth  is  again  removed  by  another  series  of  endless  buckets  s,  that 
pass  round  the  rollers  /,  and  0',  and  discharge  it  into  the  hopper  u. 
These  endless  chains  are  set  in  motion  by  au  eccentrics, keyed  on  the 
driving  shaft  1,  from  which  motion  is  transferred  by  the  connecting 
rod  !•',  to  a  crank  or  crank-pin  on  t!ie  wheel  /,  fixed  on  the  shaft  that 
turjis  with  the  roller  over  which  tlie  endless  buckets  s,  revolve,  and 
thence  motion  is  given  to  the  lower  roller  0',  that  sets  in  motion  the 
first  endless  bucket  q.  There  is  one  other  motion  on  the  driving  shaft 
»',  which  causes  the  connecting  spindle  w,  to  revolve,  and  with  it  the 
endless  screw  x,  that  takes  into  a  pinion  y,  fixed  on  the  axle  of  the 
flanged  wheels  for  propelling  the  carriage  as  the  work  advances,  and 
which  may  he  regulated  to  any  desired  speed.  The  hopper  or  wagon 
n,  is  either  tilted  over  by  turning  the  handle  z,  or  removed  on  to  a 
platform  for  conveying  it  away. 


FURNACES  FOR  COPPERS,  &c. 

Joseph  Morelaxd,  of  Old-street,  Middlesex,  copper  and  still  ma- 
nufacturer, for  '^Improvements  in  setting  andjtxmg  coppers,  stills,  and 
boilers,  and  in  the  construction  of  furnaces." — Granted  June  29  ;  En- 
rolled Dec.  29,  184G.     (With  Engraving,  Plate  IX.) 

The  improvements  relate  to  the  arranging  the  side  and  bottom  air 
passages  of  the  furnaces,  and  the  application  of  hollow  fire  lumps. 
a  a,  shows  a  copper,  still,  or  boiler.  L,  fire-place  under  same,  c,  fur- 
nace bars,  d,  bearing  bars  supporting  same,  e,  ashpit.  /,  line  of 
stokehole,  g,  furnace  door  and  frame,  h,  apron  plate  or  mouth 
plate,  i,  l)ridge  of  furnace.  ;',  opening  parallel  with  end  of  furnace 
bars  at  bridge,  through  which  the  heated  air  passes,  and  meets  the 
vapour  or  gases  arising  from  the  burning  fuel,  and  whereby  a  supply 
of  oxygen  in  a  rarified  state  being  given  it,  or  them,  combustion 
takes  place.  A',  valve  or  slide  with  handle  to  the  same,  and  commu- 
nicating with  the  front  at  door-frame  for  regulating  the  necessary 
amount  of  rarified  air  to  be  admitted  in  at  the  bridge  of  the  furnace, 
which  must  be  opened  immediately  after  the  fuel  is  thrown  on  the 
furnace,  and  to  be  closed  when  the  combustion  of  the  coal  has  taken 
place;  holes  or  pins  to  he  provided  in  the  handle  of  the  same,  to  pre- 
vent its  being  opeued  any  wider  than  is  absolutely  necessary  for  the 
combustion  of  the  fuel.  /,  fiame  bed  or  butt  formed  of  fire-tiles  or 
other  incombustible  materials,  to  cover  the  air-flue  or  oven,  through 
which,  by  flame  passing  from  the  furnace,  heat  is  communicated,  m, 
door  and  frame,  through  which  the  dust  and  cinders  may  be  removed, 
which  will  necessarily  fall  through  the  air  o[)ening,j.  n,  cast  iron 
plates  at  bottom  of  ashpit,  covering  the  air-flues,  upon  which  the 
heat  from  the  furnace  and  fire-place  is  reflect<Ml,  and  communicated 
through  the  same  to  air  passing  through  flues  underneath,  and  which 
plates  are  to  be  kept  free  from  accumulating  ashes.  0000,  air-flues 
lor  the  atmospheric  air  first  passing  under  anil  along  the  centre  of 
ashpit,  and  dividing  itself  right  and  left  under  same,  then  passing  on 
each  side  of,  and  in,  the  ashpit  wall,  and  continuing  on  through  the 
hollow  fire  lumps  which  line  the  furnace  ;  after  which,  continuing  on 
right  and  left  under  flame  bed  or  butt,  where  it  then  meets  and  de- 
scends to  the  valve  or  slide  at  k,  and  passing  through  which,  it  then 
enters  the  furnace  in  a  heated  and  rarified  state  at  the  ojiening  at 
bridge  of  same,;,  p  p,  bellow  fire  lumps  for  the  lining  of  furnace, 
through  which  the  air  is  continued  from  the  flues  of  ashpit,  r,  en- 
trance for  the  admission  of  the  atmospheric  air  to  flues,  which  is  to 
be  assisted  and  increased  by  the  use  of  a  fan  or  blower  attached  to 
same. 


The  darts  or  arrows  show  the  direction  which  the  atmospheric  air 
takes  in  its  progress  to  the  opening  at  bridge  of  furnace  at  i.  Also, 
til-  faint  lines  on  ground  plan  show  the  constniclion  of  air-flues  under 
the  line  of  stokehole  and  ashpit.  Also,  the  letters/"  to  6,  and  6  toy, 
shown  in  the  cross  section,  mean  respectively  front  to  back,  and  back 
to  front.  And  also,  the  dark  dotted  circle  shown  on  the  ground  plan, 
is  the  bottom  of  copper,  still,  or  boiler. 


IRON  AND  BRASS  MOULDS. 

David  Yoolow  Stewakt,  of  Montrose,  Scotland,  iron-founder,  for 
"  Improvements  in  moulding  iron  and  brass." — Granted  Julv  14,  1S4G; 
Enrolled  Jan.  14,  1S4G.    (With  Engraving,  Plate  IX.) 

Fig.  1  is  an  elevation  of  the  machinery  and  apparatus,  and  fig.  2  a 
vertical  section  of  some  of  the  parts;  a,  cylindrical  mould  box,  pre- 
ferred to  be  made  in  two  parts  and  connected  together,  as  sliown  by 
bolts  passing  through  the  straps  i,  and  keyed  up  by  wedges.  At  the 
lower  end  is  a  step  to  receive  the  lower  end  of  the  pattern  c,  which 
is  preferred  to  be  of  metal,  d  a  presser,  to  press  the  sand  into  the 
mould-box  a,  around  the  pattern  c.  The  presser  consists  of  a  tube  of 
thin  sheet  metal,  with  a  projecting  flange  d',  or  portion  of  a  screw  ; 
the  worm  or  flange  not  passing  completely  round,  but  it  leaves  an  in- 
terval between  the  two  ends,  /ha  projection,  there  being  a  similar 
one  on  the  other  side.  These  projections  loosen  the  sand  al)ove  d'. 
The  tube  d  revolves  round  the  pattern  c,  and  keeps  it  upright;  and 
as  the  presser  d  revolves,  it  rises  by  the  inclined  surface  d',  that  sur- 
face continually  feeding  in  the  sand,  and  pressing  it  down  upon  that 
immediately  below  it,  thus  causing  the  sand  to  be  compactly  pressed 
into  a  mould.  On  the  upper  end  of  the  tube  d,  is  fixed  a  cog-wheel 
t ;  and  the  upper  end  of  the  tube  d  revolves  in  an  opening  formed  in 
the  cross-head  g',  such  cross-head  being  guided  in  its  upward  move- 
ment by  llie  guule-bar/i,  and  the  revolving  square-bar  or  axis  i,  which 
turns  in  bearings  at  _/_;.  On  the  upper  end  of  the  axis  (',  is  fixed  a 
bevelled  toothed  wheel  A,  which  receives  motion  from  the  axis  I,  by 
means  of  a  bevulled  toothed  wheel  fixed  thereon  ;  and  such  axis  /, 
receives  motion  from  a  steam  engine  or  other  power,  by  a  strap  act- 
ing on  a  fixed  drum  m,  as  is  well  understood,  or  by  other  convenient 
means,  n  is  a  pinion  which  slides  on  the  revolving-bar  or  axis  ;,  but 
turns  therewith. 


procb£:dings   of   scientific   societies. 


SOCIETY  OF  ARTS,  LONDON. 

On  the  evenings  of  the  3rd  and  10th  ult.,  this  Society,  for  the  first  time, 
attempted  to  establish  an  Exhibition  of  British  Manufactures  :  although  it 
was  not  very  extensive,  it  contained  several  interesting  objects  of  art.  The 
specimens  of  Carving  by  Machinery  attracted  attention.  Those  by  Irving's 
patent  were  distinguished  for  clearness  and  precision  of  form:  especially  in 
mouldings,  for  which,  indeed,  this  process  seems  best  adapted.  There  were 
also  some  productions  by  means  of  heated  moulds,  which,  though  good, 
were  ecli|)sed  by  those  from  Jurriais's  patent,  which  ^vi-re  very  fine.  A 
Bunch  of  Hops  and  Brace  of  Partridges  were  worthy  to  hang  by  the  side 
of  Grinling  Gibbons's  works.  A  portion  of  the  Ghiberti  Florentine  Gates 
was  also  very  successful.  The  machinery  employed  accomplishes  precisely 
the  task  assii^ned  to  the  sculptor's  assistant.  It  clears  away  all  the  super- 
fluities and  prepares  the  object  for  the  final  touches  of  the  artist, — no  mat- 
ter how  high  the  relief,  or  how  low  and  intricate  the  undercutting.  Another 
feature  connected  with  it,  is  that  simultaneously  several  copies  can  be  exe- 
cuted. The  impetus  which  this  machinery  is  calculated  to  give  to  internal 
decoration  cannot  be  too  highly  estimated.  It  multiplies  artistic  power 
without  limit ;  only  stojiping  short  of  that  perfection  which  makes  the 
artist's  last  touch  and  approval  necessary.  This  machinery  is  applicable 
alike  to  marble,  alabaster,  and  wood. 

The  exhibition  of  (J lass  was  not  extensive.  The  specimens  by  Messrs 
Richardson,  of  Stourbridge,  proved  that  we  are  already  chemists  enough 
to  paint  what  colours  we  please  on  glass,  as  on  china.  This  is  quite  a 
novelty.  Some  of  the  forms  of  the  vases  are  very  elegant — chiefly  based  on 
ancient  examples. 

The  specimens  of  ^letals  were  few  and  not  very  satisfactory.  The  Coal- 
biookdale  Ironworks,  tbongh  they  have  executed  some  pretty  good  castings, 
sent  iiotliing  to  this  Exhibition.  Mr.  Smith's  specimen  of  chasing  on  sheet 
silver  was  interesting  ;  it  supersedes  casting,  and  economises  two-thirds  of 
the  precious  metal.     There  was  only  one  specimen  of  electro-gilding. 

The  show  of  Pottery  and  Porcelain  illustrated  that  branch  of  English 
manufactures,  and  enabled  any  one  so  disposed  to  become  acquainted  with 
its  rise  and  progress.     The  specimens  were  classed  chronologically, — begin- 
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ning  with  the  hutter-pots  and  many-handled  "  tygs,"  or  drinking  cups,  of 
the  time  of  Queen  Elizabeth,  and  ending  with  the  pottery  of  the  present 
period,  showing  bow  the  manufacture  of  Englisli  pottery  has  advanced  step 
by  step,  until  it  has  reached  tliat  perfection  by  which  it  commands  a  prefer- 
ence throughout  the  world.  The  manufactme  at  Delph  is  almost  put  down 
by  it,  and  Ihe  best  porcelain  now  to  he  met  with  at  Dresden  and  Paris  is  of 
English  manufacture,  notwithstanding  duties  almost  prohibitory.  So  far  as 
successful  imitation  is  concerned,  English  pottery  has  accomplished  all  that 
can  be  desired.  It  has  superseded,  owing  to  its  superior  make  and  cheap- 
ness, the  originals  which  it  imitated.  The  old  native  Delph  plate  is  not  to 
be  compared  with  the  modern  EngUsh  specime:i.  Wedgwood  in  many 
points  surpassed  the  Etruscan  vases;  while  the  best  specimens  of  Sevres 
vases  and  Dresden  figures  are  equalled  by  us  in  general  execution,  and  in 
many  features  of  workmanship, — though  inferior  in  sotne  kinds  of  colour 
and  in  the  "  glazing."  In  respect  of  price,  English  manufacture  has  iu  all 
cases  enormous  advantages. 

There  were  some  noble  specimens  of  Statuary  Porcelain  exhibited  by 
Messrs.  Copeland  and  Garrett,  and  in  "  Parian"  by  Messrs.  Minton.  From 
these  specimens  it  appears  that  the  works  of  the  sculptor  may  he  placed 
within  the  reach  of  unlimited  numbers.  The  material  or  "  body,"  in  both 
cases,  is  very  h''autifnl,  and  has  only  to  be  connected  with  good  .\rt  to  pro- 
duce a  perfectly  successful  union.  The  workmau,  it  is  true,  must  liave  an 
adequate  knowledge  of  the  human  form  in  order  to  he  able  to  unite,  with 
proper  feeling,  the  separate  parts  in  which  the  figure  is  necessarily  cast. 
There  were  also  some  beautiful  Porcelain  Mosaics  of  Messrs.  Minton. 

Some  examples  of  Block  Printing  for  paper-hanging,  exhibited  by  Mr. 
Home,  of  Gracechurch-street,  were  cood  ;  one  was  a  copy,  on  a  large  scale, 
of  Murillo's"  Beggar  Boys,"  in  the  Dulwich  Gallery. 

We  hope  next  year  to  see  a  large  number  of  articles  in  cast  iron,  brass, 
and  bronze,  adapterl  for  ornamentirg  the  interior  of  edifices;  likewise  some 
specimens  of  carpets  and  paper-haugings.  Some  patterns  which  we  have 
lately  seen,  manufactured  iu  this  country,  are  quite  equal  to  the  French. 


ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 
Feb.  22.— George  Wilson,  M.D.,  F.R.S.E.,  V.P.,  in  the  Chair. 
The  following  communications  were  made: — 

Dr.  W'lLsoN  experimented  on  the  **  Noise  of  the  Electric  Sitark  in  different 
Oases,  as  a  means  of  illustrating  the  pou-er  of  Elastic  Fltdds  to  conduct 
Sound." — The  two  aerial  fluids  experimented  on  by  Dr.  Wdson  were  com- 
mon atmospheric  air  and  hydrogen  gas.  When  the  electric  spark  was 
passed  from  one  condiiflor  in  the  interior  of  a  glass  globe,  tilled  with  hy- 
drogen, the  noise  of  the  spark  was  exceedingly  feeble,  being  nearly  drowned 
by  tlie  noise  of  the  spark  taken  outside  from  the  prime  conductor.  On  the 
contrary,  when  the  globe  was  emptied  of  hydrogen  and  filled  with  coraniou 
air,  the  noise  of  the  spark  in  the  interior  of  tiie  vessel  was  louder  than  the 
exterior  spark,  having  a  metallic  ringing  souud. — He,  therefore,  suggested 
this  as  a  simple  method  of  illustrating  the  power  of  elastic  fluids  to  conduct 
sound.    Thanks  voted  and  given  from  t!ie  chair. 

By  permission,  Mr.  Pownall  exhibited  Nolt's  '^Patent  Electro- Itla/fnetic 
Telcftraph."  The  telegraph  was  shown  in  actiou,  and  was  described  by 
Wilham  .\Iexander,  iisq.,  F.R.S.E.,  F.R.S.S.A.  The  Electro-Magnetic 
Teleijraph  invented  by  Messrs.  Nott  has  a  hand,  similar  in  appearance  to 
the  bauds  of  common  clocks  which  tell  the  hour  ;  this  baud  is  longer  on  one 
side  of  the  pivot  or  axle  on  which  it  moves  than  ou  the  other  side.  The 
longer  end  points  to  a  circle  of  four  alphabets  which  surrounds  the  dial- 
plate,  and  the  shorter  end  to  a  circle  of  figures  whicb  is  at  a  short  distance 
from  the  centre  of  the  dial-plate.  The  liaud  (or  hands)  moves  with  what 
is  termed  a  dead-beat  escapement,  the  motive  power  being  the  electric  lluid 
acting  upon  a  toothed  wheel  with  pallets  and  slops,  by  which  the  utmost 
regularity  of  moveineul  is  obtaiued.  When  the  baud  is  to  be  put  in  moliun, 
a  key,  soinelhiug  similar  to  a  key  of  a  pianoforte,  is  pressed,  and  the  pres- 
sure removed  when  ihe  hand  points  to  the  letter  necessary  to  spell  a  word, 
or  to  a  figure  necessary  to  express  a  signal,  as  the  case  may  require.  Thus 
words  are  spelled  with  unerring  accuracy,  aud  signals  pointed  to  without 
the  possibility  of  mistake.  No  maguetic  needles  move  on  the  dial-plate 
and  by  their  deflections  indicate  the  letters,  or  words,  or  signs,  necessary, 
in  the  magnetic  telegraph  hitherto  in  use,  to  form  a  sentence.  There  is  uo 
alarum  used,  but  a  bell  is  used,  the  number  of  strokes  struck  ou  which  in- 
dicates certain  things  to  be  communicated  t'rom  oue  station  or  terminus  lo 
another.  There  is  but  one  wire  employed,  and  the  cost  of  Ihe  apparatus, 
batteries,  ^\c.,  is  not  much  more  than  halt  the  cost  of  the  mode  now  iu  use. 
The  great  advantages  of  Ibis  invention  are  stated  to  be  its  simplicity,  its 
accuracy,  the  ease  with  which  it  is  worked  and  understood,  and  ihe  almost 
impossibility  of  its  sustaining  injury,  unless  from  great  violence  ;  there  is 
no  intricate  mechanism,  uo  springs  or  weights,  and  only  oue  wheel.  It 
was  slated  that  it  had  been  adopted  between  Northampton  and  Blisworth, 
where  it  answers  admirably  ;  and  that  it  had  beeu  favourably  reported 
upon  by  JMr.  Faraday  and  Major  Brandreth  to  the  .\dinirally  ;  by  Mr. 
Brande  and  by  Professor  Backliaullner ; — that  Ibis  latter  gentleman  has 
introduced  it  in  a  course  of  lectures,  at  the  Polytechnic  Institution.  It  was 
stated  to  be  a  most  important  improvement  on  the  rapidity  aud  accuracy 
of  telegraphic  correspondiuce,  and  a  novelty  in  the  application  of  the  prin- 
ciple of  electric  commuuicalion. 


3Iareh  8.— David  Maclagan,  M.D.,  F.R.S.E.,  President,  in  the  chair. 

Experiments  were  exhibited,  showing  the  perfect  safety  of  the  patient 
from  Explosion  during  the  adminislraliou  of  Ihe  Vajjoiir  of  Sulphuric 
Ether;  and  a  description  given  of  tlie  forms  of  the  Inh:iler.  By  Jlr. 
Archibald  Y'olinc. 

■I\Ir.  Y'oung  concluded  lii.^  series  of  experiments  on  Ihe  inhalation  of 
ethenal  vapour  by  sliowins  that  the  etherised  contents  of  the  hngs  would 
not  explode  ;  from  which  ht-  conceived  he  had  demonslrated  tile  perfect 
safety  of  Ihe  patient  from  burning  or  explosion.  A  discussion  followed,  in 
which  Dr.  Wilson,  Mr.  Glover,  Mr.  Hunter,  Dr.  Douglas  Maclagan,  and 
Dr.  Roberts,  took  part;  iii  which,  although  it  was  admitted  that  there  was 
little  or  no  risk  to  Ihe  patient  from  internal  explosion  or  burning,  yet  that, 
as  a  volume  of  vapour  of  ether,  when  mixed  with  3:>  volumes  of  commoa 
air,  formed  an  explosive  mixture,  persons  using  ether  should  not  do  so 
rashly,  as,  in  certain  circumstances,  instances  of  which  vv.re  given,  explo- 
sion had  taken  place  in  the  apartment;   not,  however,  fatal  ones,  nor  did 

they  occur  during  llie   administration  of  ether  by  iohalaliou. Mr.  Young 

showed  various  simple  forms  of  Ihe  inhaler,  some  with  valves  and  some 
without  them,  and  very  portable,  made  of  japanned  tinplate,  as  suggested 
by  Professor  Simpson. 

Description  of  an  Improved  Kinnaird-Grate,  combining  more  perfect 
Radiatiou  of  Heat,  with  a  provision  for  the  admission  of  .Air  and  returning 
it  Warmed  into  the  apartment.     By  Mr.  James  Giiay. 

This  grale,  whose  healing  power  was  stated  lo  be  much  superior  to  the 
common  form  of  the  Kiunaird-Grate,  is  in  appearance  the  very  reverse  of 
the  commou  kind.  In  place  of  retreating  backwards,  it  protrudes  into  ti.e 
apartmeut  as  it  were,  by  whicb  means  the  fire  is  brouglit  more  forward 
with  less  risk  of  danger  by  the  overheating  of  the  back  brick.  It  also  ra- 
diates  heat  more  perfectly  into  the  apartment ;  aud  a  provision  is  also  made 
for  cold  air  to  pass  up  along  the  hea'ed  brickwork  of  the  building,  and 
along  the  top  of  the  covering  of  the  grate,  which  issues  therefrom  by  pierced 
apertures  pleasantly  warmed  into  the  room.  air.  Gray  slated  that  this 
grate  had  given  much  salisfactioa  to  those  who  bad  tried  il.  In  appear- 
ance it  is  as  elegant,  if  not  more  so,  as  the  common  Kinnaird-Grate,  and 
not  more  expensive. — Referred  to  a  committee. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
Jan.  25. — S.  Angell,  Esq.,  V.P.,  in  the  Chair.* 

A  communication  from  W.  Bromst,  Esq  ,  respecting  one  of"  the  Arches 
of  Upton  Church,  in  Buckinghamshire,"  was  read  ;  and  a  sketch  by  that 
gentleman  exhibited,  showing  its  principal  feature,  viz.  a  carved  wooden 
archivolt,  the  mouldings  of  which  are  the  dog-tooth  alternating  with  small 
rounds, — the  outer  moulding  adorned  with  a  series  of  diagonally-set  trilid 
leaves  of  a  more  antique  character  than  Gothic  ornaments  commonly  are. 

"  A  description  of  the  Remains  of  the  Ancient  Norman  Refectory  in  the 
Bishop's  Palace  at  Hereford"  by  J.  Clavto.n. — There  are  iew  existing 
examples  of  Norman  architecture  which  present  the  timber-work  in  such 
excellent  preservation  as  that  at  Hereford.  This  great  Hall  is  one  of  the 
earliest  examples  of  the  class  of  buildings  lo  which  belong  Ihe  Halls  of 
Westminster  au'l  Winchester.  It  was  griginally  divided  into  one  centre 
aud  two  side  compartmeun,  by  two  rauges  of  columns  of  four  each,  from 
which  sprang  Ihe  arches  supporting  the  roof;  and  the  peculiarity  of  this 
example  consists  in  these  pillars  and  arches  being  entirely  constructed  of 
timbers.  The  original  dinieusioos  of  the  Hall  were  110  feet  by  55  feet : 
and  oui  half  of  liie  roof  now  serves  to  shelter  Ihe  principal  apartments  of 
the  present  episcopal  residence,  erected  upwards  of  a  century  a"o.  -Ibove 
these  apartmeuls,  which  are  of  one  story  only,  are  seen  the  upper  portions 
of  the  pillars,  the  arches,  and  the  roof;  the  lower  parts  of  Ihe  columns 
being  concealed  iu  the  divisiou  walls  of  the  modern  rooms.  The  principal 
arches,  viz.  those  over  the  centre  compartmeiit,  were  of  '22  feet  span;  aud 
each  formed  of  two  pieces  only,  cut  in  Ihe  arched  form  from  the  solid  lim- 
ber—which must  necessarily  have  been  of  vast  dimensions.  This  oak 
although  whitened  by  age,  is  perfectly  sound.  Drawing  of  the  details 
were  exhibited  ;  as  also  one  conveying  the  writer's  idea  of  a  restoration  of 
the  interior  of  the  Hall — showing  that  the  original  building  must  have  had 
an  imposing  appearance,  not  produced  by  a  multiplicity  of  parts  or  rich- 
ness of  design,  but  from  a  massive  grandeur,  the  peculiar  characteristic  of 
this  early  style  of  architecture.  A  few  particulars  were  given  of  Ihe  city 
of  Hereford  prior  to  the  erection  of  the  refectory  in  question,  which  was 
probably  soon  after  the  Conquest. — The  Hall  at  Oakham  was  then  de- 
scribed by  Mr.  Clayton  as  a  most  beautiful  specimen  of  the  Norman 
buildings  of  this  class.  It  does  not  possess  the  peculiarity  of  being  com- 
posed entirely  of  limber,  nor  has  it  the  magnitude  of  the  examples  at 
Hereford  ;  but  remains  iu  an  excellent  stale  of  preservation.  It  formed 
part  of  Ihe  ancient  castle;  and  is  now  used  as  the  county  courts  for  the 
shire  of  Rutland. 

"  Observations  on  the  Ancient  Roof  of  the  Church  at  Adel,  in  the  West 
Riding-  of  i'orli,"  by  R.  D.  Chantrell,  Esq. — Among  the  peculiarities 
particularly  alluded  to  was  the  corbel  table,  which  had  evidently  been, 
adzed  out  of  the  solid  timber,  having  projecting  pieces  whicb  fitted  in 
between  ihe  ceiling  joists,  or  rather  beams.     Mr.  Chantrell  was  of  opinion 

*  This  evening's  proceedings  were  accidentally  omilled  in  last  month's  Journal. 

,    12* 


124 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


[April, 


that  this  roof  was  originally  open,  like  the  crarlle  roofs  of  the  13th  cen- 
tury, manv  of  which  ocnur  in  the  churches  of  Yorkshire.  The  south  door 
was  nuni cd  as  exhibitin);  one  of  the  finest  specimens  of  Norman  sculp- 
ture in  ihe  country.  The  capitals  of  the  principal  pillars  of  the  chancel 
■  arcbes  arc  in  Ihe  best  preservation.  That  on  the  north  has  a  group  of 
figures  representing  the  ISaptisni.  and  the  other  the  Crucilixion.  It  was 
mentioned  that  the  same  character  and  grouping  occur  above  the  door  of 
Ihe  liaptislry  of  the  fjiurcli  of  St.  Hasil  at  Bruges,  known  as  "  La  Cha- 
pellc  du  Saint  SMUg,"  which  edifice  was  certainly  founded  in  1082.  The 
kite-shaped  .shield  used  in  the  time  of  \t'illiani  the  First,  and  other  pecu- 
liarities of  style  which  occur  in  the  sculptured  figures  of  one  of  the  south- 
ern capitals,  are  additional  reasons  for  assigning  the  date  of  the  lltli  cen- 
tury to  this  building. 

March  8. — S.  Angell,  V.P.  in  the  Chair. 

Mr.  .T.  Scott  IUsseii.  read  the  concluding  portion  of  a  paper  "  On  the 
Interior  Farms  «./  liu>Uliii!:s  uitli  respect  to  the  Laws  of  Soinid."  After 
recapitulating  bis  first  and  second  principles,  he  went  on  to  examine  the 
third  cause  of  bad  qualities  in  the  construction  of  a  room.  He  showed  that 
in  a  large  square  room,  of  the  usual  form,  the  reflexion  of  the  same  sound 
was  carried  to  the  speaker's  ear  by  different  paths,  and  in  dillerent  periods 
of  time;  the  result  of  which  was  the  confusion  of  successive  sounds  and 
syllables  with  each  other— ami  so  a  prolific  cause  of  indistinct  hearing.  It 
required  another  principle  to  afford  Ihe  remedy  of  these  evils,  and  that  was 
the  fourth  principle— which  he  believed  was  quite  new.  He  might  ven- 
ture to  call  it  Ihe  principle  of  the  mm -reflexion  and  lateral  accumulation  of 
the  sound  wave.  It  had  originally  been  suggested  to  him  by  the  observa- 
tion of  a  similar  phenomenon  in  the  wave  of  the  first  order  in  water.  This 
wave  he  considen-d  to  be  the  type  of  the  sound  icave  ;  and  on  examioalioa 
he  had  found  experimental  evidence  iif  the  same  phenomenon  in  the  latier 
wave.  He  luul  observed  that  at  angles  below  45"  the  sound  wave  was  no 
longer  completely  rellerted  from  the  surface  on  which  it  impinged  ;  and 
that  when  Ihe  objiquily  of  the  wave  to  Ihe  surface  was  60°,  a  phenomenon 
followed  of  total  non-rejie.rion — and  the  wave  continued  merely  to  roll 
along  Ihe  surface  in  a  direction  parallel  to  it.  This  fact  furnished  a  ready 
means  to  remedy  the  evils  so  often  produced  by  the  reflexions  and  echo 
and  interference  of  sound  in  public  buildings. — W'herever  it  was  possible 
to  place  flat  or  curved  surfaces  at  such  angles  that  the  direction  of  the  sound 
should  be  very  oblique  to  the  surface,  it  might  be  harmlessly  disposed  of, 
and  prevented  from  iojurious  reflexion. — This  was  exactly  what  Ihe  stalls 
of  a  choir,  the  side  chapels  of  a  cathedral,  and  the  partitions  of  boxes  in  an 
opera  house,  did  so  successfully  tor  buildings  of  a  large  class.  The  same 
principle  enabled  him  to  explain  the  M  hispering  Gallery  of  St.  Paul's 
(which  is  circular)  and  another  equally  celebrated,  mentioned  by  Saunders, 
which  is  perfectly  straight.  The  same  principle  also  explained  the  con- 
veyance of  sound  along  the  smooth  surfaie  of  a  lake  and  over  the  flat  sur- 
face of  a  sandy  desert : — as  well  as  Ihe  extraordinary  reverberation  or  ac- 
cumulation of  sound  in  some  portions  of  a  building,  'I'he /("/'(A  principle 
was  that  of  Ihe  polarity  of  the  human  voice.  Mr.  Russell  showed  the 
rapid  diminution  of  intensity  of  sound  on  both  sides  of  the  axis  of  the 
month  ; — and  that  instead  of  extending  in  a  circular  wave  round  the  head 
of  the  speaker,  as  had  been  supposed,  the  line  of  hearing-distance  was  an 
elongated  oval  extending  forwards  from  the  niouih. 

March  ?2.— Mr.  C.  FowLER  in  the  Chair. 

Mr.  James  Heli.  read  his  essay  "  On  Ihe  Adaptation  and  Modification  of 
the  Orders  of  the  Greeks  hy  the  Romans  and  Modems,"  for  whicli  a  Medal 
of  Merit  had  been  awarded  : — 

The  order,  in  (Jrecian  architecture,  constituted  the  chief  feature,  and 
contributed  its  character  and  proportiiins  to  Ihe  entire  edifice.  The  column, 
on  the  iutruilucliuu  of  the  arch  by  the  Itonians,  lost  its  importance,  and 
togethiT  with  that,  its  extreme  delicacy  of  finish  and  projjortiou  ;  in  place 
of  which,  luxurianie  and  richness  were  substituted,  so  as  to  harmonise 
more  thoroughly  with  the  seuliments  of  the  lioman  people.  This  change 
gradually  led  to  a  complete  debasement  of  Ihe  style;  the  arch,  after  ihe 
Constantine  era.  gaining  in  importance  more  and  more  until  the  Pointed 
style  arose  from  Ihe  ruins  of  the  Classic.  On  Ihe  revival,  the  Italians  by 
the  sludy  of  Ihe  antique,  endeavoured  to  restore  it  to  its  primitive  purity, 
and  many  of  them  were  eminently  succisstul  in  the  attainment  of  their 
object,  alliiough  the  painler-architecls  introduced  many  flagrant  abuses 
both  in  composition  and  detail.  In  the  north  of  Europe,  where  the  Pointed 
style  had  obtained  a  lirmer  footing,  the  change  was  produced  by  the  graft- 
ing of  Classic  details  on  a  Gothic  outline,  constituting  the  Elizabethan 
and  Renaissance  ;  and,  at  the  same  time,  an  increased  intercourse  with 
Italy  led  to  Ihe  adoption  of  the  new  style  in  all  its  i)urity,  for  much  of 
which  we  are  indebted  to  Sir  Christopher  Wren,  in  whose  school  it  was 
thoroughly  naturalised.  Since  the  middle  of  last  century,  the  study  of 
Grecian  remains  has  led  to  the  further  purification  of  the  Roman,  together 
with  a  due  appreciation  of  scune  of  those  delicacies  of  form  and  propor- 
tion which  were  previously  either  misunderstood  or  altogether  overlooked, 
although  the  feeling  of  tlie  age,  so  far  as  regards  detail,  tends  rather  lo 
imitation  than  lo  nio<lification.  To  the  Gerinaus,  however,  was  due  the 
merit  of  Ihe  most  coniplilc  appreciation  of  the  works  of  the  (Sreeks, — a 
result  which  might  have  Ixen  anticipated  from  the  analogy  between  the 
habits  of  Ihoiight  and  feeling,  and  even  language,  which  may  be  traced 
between  the  two  nations. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
Feb.  28. — Sir  J.  Rennie,  President,  in  the  Chair. 

A  supplement  to  the  papers  on  "the  Ihlder  or  Great  Sorth  Holland 
Canal"  by  Mr.  <i.  15.  \l .  Jackson,  was  read.  It  contained  a  description 
of  the  harbour  and  works  at  Nieuwediep,  which  might  be  considered  as 
legitimately  connected  with  the  Helder  canal,  inasmuch  as  they  were  con- 
structed with  a  view  of  ati'ording  shelter  lo  vessels  of  war  and  merchant- 
men navigating  the  North  Sea.  The  banks  or  shoals  situated  at  the  mouth 
of  the  Marsdiep  channel  act  in  a  peculiar  manner ;  they  narrow  the  en- 
trance, resist  the  undue  influx  of  the  tides,  thu^  preventing  injury  to  the 
coast  of  the  Zuyderzee  ;  they  oppose  difliculties  to  the  etitrance  <if  hostile 
fleets,  as  the  navigable  channels  run  within  range  of  tlie  protediug  forts; 
and  they  assist  in  maintaining  the  velocity  of  ilie  currents  which  keep  the 
channels  at  their  usual  depth.  On  the  coast  of  Holland  the  ebb-tide  con- 
tinues lo  pass  olT  along  the  Noorder-gat  a  full  hour  and  a  half  after  the 
tide  has  commenced  flowing  up  along  the  Schiilpen-gal ;  this  can  only  be 
accounted  for  by  supposing  that  the  tide  runs  up  from  the  sonth-west,  and 
enters  the  Schulpen-gat,  whilst  Ihe  ebb  still  continues,  in  consequence  of 
the  draft  of  the  tide  northward  along  the  coast.  The  Schulpen-gat  and 
Landsdiep  may  therefore  be  termed  the  flood-channels;  whilst  the  Noor- 
der-gat may  be  considered  the  ebb-channel.  Upon  these  spots,  whose 
preservation  was  of  such  consequence  to  the  country,  the  Dutch  have  la- 
visheil  their  best  care,  and  exercised  their  ingenuity. 

The  shore  works  consisted  chiefly  of  groynes,  composed  of  timber  piles 
and  fascines,  with  stone  covering.  The  average  length  was  two  hundred 
yards,  w'itli  slopes  of  about  one  in  eight  or  ten.  In  consequence  of  the 
report  of  the  commission  appointed  in  1780,  the  engineers,  Brunnings  and 
Gouili'ai,  \vere  instructed  lo  proceed  with  the  formation  of  a  warping  bank 
of  fascines,  7360  feet  long,  with  double  planking  guard  lo  accumulate  the 
sand,  in  order  to  fill  up  the  interstices  of  the  fascines,  and  llius  preserve 
them  from  decay.  A  breakviater  also,  1S50  feet  in  length,  73  feet  wide, 
at  3  feet  below  high  water,  with  slopes  of  one  to  one.  This  was  also 
formed  of  fascine  beds,  weighted  with  2000  lb.  of  stone,  and  4000  lb.  of 
tiles  upon  every  superficial  area  of  144  square  feet.  The  upper  surface 
was  covered  with  matting,  and  made  convex,  the  centre  being  one  foot  and 
the  sides  three  feet  below  the  level  of  high  water.  Hurdling  was  then 
used,  and  the  whole  was  covered  with  blocks  of  stone  weighing  from 
l.'iOO  lb.  to  1800  lb.  each.  An  additional  length  of  2080  feet  was  subse- 
quently built,  the  warping  bank  being  completed,  and  by  means  of  these 
works  the  ebbslrcam  was  increased  to  such  an  extent  as  at  once  to  deepen 
the  channel  eighteen  inches,  although  the  bed  was  of  clay.  In  17S3, 
dredging  was  resorted  to,  and,  with  the  action  of  the  stream,  a  depth  of 
nineteen  feet  was  arrived  at.  The  whole  length  of  the  proposed  harbour 
was  then  dredged  to  a  depth  of  seventeen  l^eet  under  high  water  level. 
Another  warping  bank  of  3G73  feet  in  length  was  then  constructed,  with 
numerous  groynes  to  arrest  the  sand  and  preserve  the  coast.  A  quay-wall 
and  jetty  were  then  added  ;  the  piles  composing  the  latier  were  covered 
with  sheet  lead  between  high  water  level  and  one  foot  below  the  ground, 
in  order  to  preserve  them  from  the  ravages  of  the  Teredo  Naralis,  which, 
however,  it  is  the  popular  opiniou,  may  be  also  prevented  by  driving  the 
piles  through  fascines.  A  portion,  sixty  feet  in  length,  of  the  breakwater 
was  torn  away  by  a  storm:  this  slip  was  filled  up  with  large  stones,  but 
they  were  ineflectual,  and  fasciues  were  ultimately  had  recourse  to  for  re- 
pairing the  breach.  Tlie  depth  of  the  chancel  was  thus  increased  lo  nearly 
lliirty-five  feet,  so  that  frigates  could  pass  with  safety.  In  1789,  one  hun- 
dred and  fifty  oue  vessels  were  lying  there  at  anchor,  fourteen  of  which 
were  menofwar,  and  four  were  East  Indiamen.  The  basin  is  1292  feet 
long,  and  046  feet  wide,  with  large  storehouses,  dock  buildings,  fortifica- 
tions, &c.,  of  the  most  solid  description,  and  thoroughly  complete  for  a 
naval  arsenal.  The  details  of  every  part  of  tlie  works  were  given.  A 
special  vote  of  thanks  was  passed  to  iMr.  Jacksou  for  the  paper. 

Remarks. — An  interesting  discussion  ensued,  in  which  the  highest  com- 
pliments were  paiil  to  the  author  for  the  paper  he  had  |)resentcd,  and  the 
manner  in  which  it  was  illustrated.  A  description  was  given  of  Dym- 
church  wall  which  defends  Romney  Marsh, an  extent  of  24,001)  acres,  and 
also  of  several  other  sea-defences  at  the  mouth  of  the  Thames,  and  else- 
where, in  which  fascines  were  extensively  used.  The  Nene  embankments 
were  also  described.  Specimens  were  shown  of  the  Arundo  Arcnarea,  a 
coarse  grass,  whose  roots  extend  sometimes  lo  a  length  of  upwards  of 
thirty  feet,  and  whicli  is  emiutntly  useful  in  securing  the  sand  of  the  coast 
from  being  blown  or  washed  away. 

Among  several  cases  of  the  failure  of  protecting-walls,  one  was  particu- 
larly described  of  a  nearly  vertical  sea-wall,  whose  foundations  were  sunk 
down  full  five  feet  below  the  shingle  of  the  coast:  the  wall  was  built  with 
great  care,  and  with  first-rate  m»iterials — it  was,  however,  esjiosed  to  the 
action  of  a  heavy  sea  in  North  Wales.  During  a  severe  storm,  the  waves 
were  thrown  up  in  a  mass  full  forty  feet  above  the  wall,  and  filling  from 
that  height  with  the  force  due  lo  such  a  distance  and  mass,  very  speedily 
destroyed  the  whole  wall.  In  quite  as  exposed  a  siluation,  a  slope,  which 
enabled  the  waves  to  expend  their  strength,  and  broke  lliem  up  into  foam, 
did  not  suffer  at  all.  Numerous  deductions  were  drawn  fioni  these  and 
many  other  instances,  all  unfavourable  to  the  theory  of  vertical  sea-walls, 
which  it  has  recently  become  fashionable  to  recommend  as  a  theoretically 
even  more  correct  form,  in  oppositiou  to  the  well  tried  plan  of  eminent 
civd  engineers,  who  have  almost  universally  adopted  slopes  for  resisting 
ihe  action  of  the  sea. 
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March  2. — This  evening:  the  discussion  upon  Mr.  Jackson's  paper  was 
renewed,  and  was  extended  to  such  a  length  as  to  preclude  the  reading  of 
any  paper. 

The  comparative  advantages  and  disadvantages  of  vertical  and  sloping 
sea-walls  were  discussed,  and  instances  were  given  of  the  eflect  of  seas 
upon  the  former  when  walls  of  a  certain  batter  or  curved  face  surmounted 
by  an  overhanging  coping  of  such  extent  as  to  deflect  the  curling  wave 
outwards,  and  throw  it  back  upon  itself  rather  than  allow  it  to  fall  bodily 
inwards,  as  in  the  case  of  the  Penmaenmawr  wall  mentioned  at  the  last 
meeting.  The  manner  in  which  the  waves  were  driven  up  long  slopes, 
acquiring  force  as  they  travelled  along,  was  contrasted  with  this.  On  the 
other  band,  the  action  of  the  various  kinds  of  waves  was  shown  upon  sec- 
tions of  the  beach  at  Madnis,  where  the  surf  was  so  notoriously  bad,  and 
where  it  appeared  tiiat  by  the  clawing  off  of  the  waves  the  bedch  was 
washed  away  into  natural  steps,  of  a  level  and  then  a  small  slope  of  4.'>°. 
A  breakwater  had  been  formed  oil'  that  beach  by  throwing  in  loose  masses 
of  rock  forming  their  own  slope;  this,  when  carried  up  to  within  ten  feet 
of  the  water-level,  stood  well. 

In  Knootka  Sound  the  same  effect  of  the  drawback  of  the  waves  was 
noticed.  Sections  of  the  Mole  of  Venice  were  shown.  That  mole,  which 
js  nearly  IG  miles  in  extent,  had  a  section  of  a  sloped  foreshore  with  a 
nearly  vertical  wall,  then  a  slopf  at  another  angle,  and  above  high-water 
mark  another  nearly  vertical  wall.  \\'hen  tlie  seas  rolled  in  upon  the 
mole  they  partially  curled  over  against  the  hrst  wall,  and  were  projected 
with  augmented  force  against  the  upper  one.  The  consequence  was,  that 
the  mole  was  partially  destroyed,  and  in  the  repairs,  which  had  beeu  exe- 
cuting for  some  time,  it  had  been  reduced  to  one  uniform  sloped  face,  at  an 
angle  of  about  \6^.  The  destrnction  of  the  nearly  vertical  walls  of  Port- 
patrick  was  also  noticed.  Those  walls,  although  constructed  of  the  finest 
Anglesea  limestone,  well  dressed,  dove  tailed,  aud  lied  down  vertically  and 
horizontally  by  iron  chain-bonds,  were  completely  overthrown  ;  and,  until 
the  thickness  of  the  wall  was  increased  to  80  feet  of  solid  material,  it 
could  not  be  made  to  stand.  The  situation  was  extremely  exposed,  and 
the  sea  frequently  sprung  50  feet  above  the  top  of  the  light-house,  which 
was  Itself  60  feet  above  the  level  of  high  water  of  spring  tides,  'the 
causes  of  the  peculiar  action  of  the  draw-back  of  the  waves,  as  exempli- 
fied by  the  removed  shingle  from  the  beach  when  the  wind  was  on  shore, 
and  its  accumulation  when  the  wind  blew  off  the  shore,  were  also  dis- 
cussed; and  it  appeared  to  be  the  received  opinion  that,  in  these  cases, 
the  upper  part  of  the  waves  being  acted  upon  by  the  wind,  a  pecular  roll- 
ing motion  in  a  counter  direction  was  imparled  to  the  lower  wave,  which 
acted  upon  the  shingle  in  the  manner  alluded  to.  This  action  appeared, 
however,  only  to  extend  to  a  depth  of  about  nine  feel,  which  it  seemed  to 
be  agreed  was  the  ultimate  depth  of  detrimental  action  of  all  waves.  The 
forts  of  Boulogne  were  givau  as  further  examples  of  the  relleclion  of  waves 
from  nearly  vertical  walls  ;  but  it  was  shown  that  the  darting  over  of  the 
waves  there  was  caused  by  their  falling  within  the  re-entrant  angles  of  the 
fortification. 

The  effect  of  advanced  groynes  in  protecting  sea-walls  was  exemplified 
by  the  concrete  walls  at  Brighton  and  Dover,  which  were  extended  merely 
for  retaining  walls ;  and  such  was  the  eflect  of  the  groynes,  that  siiue  they 
had  been  put  down  the  shingle  had  accumulated  to  such  an  extent  that  the 
sea  did  not  approach  injuriously  to  within  100  feet  of  the  base.  Our 
limits  will  not  permit  a  greater  detail  of  this  interesting  discussion,  which 
will,  however,  appear  entire  in  the  proceedings  of  the  Institution. 

March  9. — The  paper  read  w  as  "  On  the  practical  forms  (if  engineering- 
ji'Orfcs  exposed  to  the  action  of  the  leaves  of  the  sea,  and  on  the  adcaiitages 
and  disadvantages  of  certainforms  of  co7istruction  for  l^reakivaters  and  sea 
walls."     Ky  Mr.  John  Scott  Russell, 

Although  agreeing  as  a  general  proposition,  with  the  truth  of  the  obser- 
vation, that  it  was  impossible  to  lay  down  any  one  undeviating  rule  for  a 
form  of  sea  wall  vvhicli  should  suit  all  cases, — the  author  had,  from  long 
and  careful  experiment,  and  examination  of  various  localities,  endeavoured 
to  classify  certain  forms  of  artificial  constructions,  and  to  adapt  them  to 
certain  cases,  having  reference  in  each  case  to  the  action  of  the  waves  to 
which  they  weie  to  be  exposed.  His  li  st  process  was  to  examine  the  ac- 
tion and  character  of  the  several  kinds  of  waves,  deducing  as  a  given 
axiom,  that, —  First,  the  common  form  of  waves  is  cjcloidal.  Second,  the 
motion  of  the  waves  in  a  disturbed  state  is  circular,  and  in  a  vertical  plane. 
Third,  the  water  near  the  top  of  a  wave  moves  the  same  way  as  the  wave 
itself.  Fourth,  the  water  in  the  hollow  between  the  waves  is  receding. 
Fifth,  the  power  of  a  wave  is  exactly  in  proportion  to  the  height  of  its  crest 
above  the  hollow  between  the  waves.  Sixth,  the  greatest  power  a  wave 
can  exert  is  at  the  moment  of  the  crest  breaking  over  into  the  hollow. 
Seventh,  waves  in  the  Biitish  seas  have  rarel}  been  seen  of  a  greater 
height  than  27  feet  above  the  hollow  ,  and  32  feet  may  be  taken  as  their 
greatest  unbroken  height;  those  of  the  Atlantic  being  stated  to  range 
higher.  Eighth,  waves  have  never  been  seen  of  the  full  depth  of  the  water 
forming  them,  hence  it  is  deduced  that  the  greatest  force  waves  can  be  ex- 
posed to  may  be  determined  by  the  depth  of  the  water  they  are  placed  in. 
Ninth,  there  two  or  more  classes  of  waves, — wind-waves,  short,  high,  and 
superficial ;  and  storm-waves,  which  are  long,  low,  and  deep.  Tenth,  the 
depth  of  agitation  caused  by  a  wave  is  in  the  ratio  of  its  height  and  length 
conjointly.  Reasoning  upon  these  data,  the  paper  then  proceeds  to  ex- 
amine two  classes  of  hydraulic^  works.  First,  those  which  are  designed  to 
act  upon  the  waves  ;  and,  secon^  those  whose  structures  are  exposed  to 


the  sea  without  any  design  of  controlling  it,  but  only  to  guide  it  under 
particular  circumstances. 

Of  the  first  class  are  sea  walls,  piers,  and  other  sea  defences  intended  to 
restrain  the  action  of  the  waves;  for  the  forms  of  which  a  number  of  de- 
signs were  given,  ranging  between  the  flat  slope,  with  a  foreshore,  and  the 
vertical  wall.  Of  all  these  the  preference  was  given  to  a  wall  having  a 
concave  or  cycloidal  curved  face,  to  carry  the  wave  up  without  breaking; 
overhanging  coping  curved  on  the  underside  to  return  the  wave  upon  itself, 
and  a  recessed  parapet  on  the  outside  to  prevent  the  wave  from  being 
thrown  inside.  For  breakwaters,  whose  object  it  was  to  resist  the  waves 
and  produce  still  water  within  side,  the  best  mode,  under  all  circumstances 
of  locality,  variety  of  malerials,  and  cost  appeared  to  be  the  depositing  of 
the  large  and  small  materials,  and  allowing  them  to  find  their  natural  slope 
under  the  action  of  the  waves. 

Of  the  second  class,  are  works  designed  to  direct  the  scour  at  low  water, 
but  which  are  quite  covered  at  high  water  ;  the  foundations  of  lighthouses, 
&c. — the  object  being  to  oppose  the  least  possible  resistance  to  the  waves, 
and  to  suffer  the  least  from  them.  Groynes,  embankments,  and  other 
works  intended  to  be  under  high  water,  also  coming  under  this  class  ;  the 
best  form  is  the  parabola  with  the  foot  curved  outwards  on  each  side — the 
apex  being  raised  or  lowered,  and  the  base  proportioned  to  its  application. 
This  form  being  extended  upward  approximates  to  that  of  the  Eddystone, 
FJell-rock,  and  Skerry-vore  lighthouses,  which  have  withstood  the  action 
of  heavy  seas  so  successfully. 

The  vertical  wall  was  condemned  for  many  satisfactory  reasons ;  the 
cost  of  workmanship,  the  expensive  character  of  the  materials,  the  liability 
to  destruction,  if  a  breach  be  made,  and  the  unsatisfactory  action  in  conse- 
quence of  the  waves  making  a  clear  breach  over  them  in  heavy  weather. 

In  the  discussion  that  ensued,  many  interesting  illustrations  were  given 
of  the  truth  of  these  positions,  derived  from  the  works  of  Whitehaven,  those 
oil  the  .Sonlh  Devon  Coast,  and  those  at  Hartlepool,  in  which  latter  case 
the  strong  red  marl,  dry  punned,  mingled  with  small  stone,  and  fared  with 
pitching,  had  been  satisfactorily  employed  at  a  very  small  cost  for  the  con- 
slructiou  of  piers. 

March  16. — The  paper  read  was  "  A  description  of  the  method  adopted 
in  Preparing  the  Foandation,  a'ld  in  Building  the  Bridge  over  the  Polder- 
vaart^  on  the  line  of  the  Amsterdam  and  Rotterdam  Railway  "  By  the 
Chevalier  Conrau,  M.Inst.  C.E.,  compiled  by  Mr.  C.  Manby  (secre- 
tary), from  documents  furnished  by  Mynheer  Wenckeback, 

This  bridge  derived  its  importance  from  the  peculiarly  treacherous  na- 
ture of  the  ground  upon  which  it  was  constructed,  for,  although  in  Holland 
bad  foundations  are  the  rule  rather  than  the  exception,  the  difficulties  were 
in  this  case  so  peculiarly  great,  as  to  demand  particular  notice.  The  Pol- 
dervaart,  is  a  canal  encompassing  and  conveying  away  the  waters  from  the 
Polders,  or  spots  of  drained  laud  in  the  commune  of  Kethel.  The  railway, 
traversing  it  at  a  considerable  angle,  rendered  a  skew  bridge,  of  three 
openings,  necessary — the  centre  one  13  feet  space  for  the  navigation,  and 
the  two  side  arches  21  feet  space  each,  for  tlie  drainage  water.  The  pro- 
ceedings were  commenced  in  the  usual  manner,  with  the  intention  of  hav- 
ing separate  foundations  for  each  pier  ;  tins  was  by  shooting  in  large  quan- 
tities of  sand,  to  form  dams,  within  which,  when  pumped  dry,  the  founda- 
tions would  have  been  excavated.  After  a  length  of  about  70  feet  of  sand, 
a  dam  10  feet  deep  had  been  filled  in,  without  exhibiting  any  signs  of  sink- 
ing; a  heavy  thunder-storm  occurred,  during  which  the  whole  mass  of 
sand  dam  was  suddenly  engulphed  to  a  depth  of  29  feet;  whilst  there 
arose  simultaneously,  at  a  short  distance  down  the  canal,  to  above  the 
water  level,  a  mass  of  bog-earth,  of  an  area  of  4489  square  feet — this  mass 
increased  at  subsequent  periods  of  the  proceedings  to  the  area  of  9G28 
square  feet.  It  was  evident,  that  an  extensive  subterraneous  shifting  of 
the  bog-earth  had  occurred,  and  there  was  reason  to  fear  for  the  safety  of 
the  adjacent  dykes  and  other  works.  Piling  and  fascine  works  were  tried 
without  success — piles  of  70  feet  in  length,  when  driven  and  tied  together 
by  waling  pieces,  swerved  bnilily  from  their  po^iiiou,  and  became  useless  ; 
fascines  equally  failed  in  producing  stability.  The  engineer,  therefore,  de- 
termined, after  directing  the  canal  water  into  a  side  cut,  to  surround  the 
site  of  the  intended  foundation  with  mounds  of  sand,  allowing  for  their 
subsidence  iulo  the  gulph  below,  and  then  squeezing  up  the  bog-earth 
around  and  within  the  spot.  Tliis  was  at  length  cnmpletciJ,  and  the  foua- 
daiiou  pit  was --naGled  to  be  pumped  dry.  It  then  became  necessary  to 
remove  all  the  bog-earth  from  within  the  space  for  the  foundation,  which 
was  accomplished  by  digging  out  spaces  of  a  yard  square,  and  filling  them 
in  with  sand  as  they  proceeded,  nutil,  by  commenciug  at  the  exterior,  and 
working  inwards  to  the  centre,  all  the  bog-earth  was  removed,  and  a  bed 
of  sand  had  been  formed  in  its  place.  The  piles  for  the  ordinary  founda- 
tion, used  in  Holland,  vveie  then  driven  through  the  made  grimnd,  and  the 
structure  was  completed  wilh  jierfect  success — the  sand  dams,  and  the 
masses  of  upraised  l)Og  earth  outside,  being  subsequently  dredged  up  in 
the  ordinary  manner,  to  restore  the  canal  to  its  original  bed.  In  this  de- 
scription, the  circumstance  most  deserving  attention,  appeared  to  be  the 
sudden  rising  of  the  bog-ear(h  during  a  thunder-storm.  This  is,  however, 
of  frequent  occurrence  in  Holland  ;  and  it  would  appear  as  if  the  adhesion 
of  the  masses  of  bog-earth  to  the  bottom  was  so  slight,  that  the  vibration 
communicated  to  the  water  by  the  thunder,  sufficed  to  destroy  the  equili- 
brium, and  the  bog-turf,  which,  from  its  slight  specific  gravity,  will  float 
even  when  wet,  instantly  rose  to  the  surface.  When,  therefore,  as  in  this 
case,  a  heavy  mass  of  sand  was  placed  in  the  vicinity  uf  such  bog-earth. 
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the  bottom  was  unable  to  resist  the  pressure,  and  tlie  least  vibration  caused 
it  to  break  through  the  crust,  being  engulphed  amidst  the  lighter  material, 
which  it  forced  up  in  II..-  i!irection  of  the  least  resistance.  The  paper 
treated  at  snme  length  on  all  the  precautions  necessary  in  this  and  similar 
constructions  in  Holland,  where  such  bad  foundations  are  of  very  constant 
occurrence.  In  the  discussion  which  ensued  descriptions  were  "iven  of 
the  simpler  methods  employed  in  similar  situations  in  England  where 
bridges  of  greater  weight  and  space  were  constructed  upon  foundations  of 
nearly  as  treacherous  natures— for  instance,  on  one  of  the  branches  of  the 
Norfolk  Railway,  for  a  bridge  of  which  the  swinging  portion  weighed  100 
tons,  a  series  of  It;  piles,  driven  50  feet  deep  into  the  silt  in  12  feet  water, 
supported  a  cast-iron  kirb,  upon  which  a  cast-iron  close-jointed  cylinder 
was  lowered  and  secured — within  this,  the  centre  foundation  was  built 
and  had  stood  perfectly.  Other  instances  of  raft,  or  floating  foundations, 
common  in  Linculusliire,  were  adduced,  showing  the  simple  means  by 
which  snch  local  ditEculties  were  overcome  in  England. 


NOTES  ON  FOREIGN  M'ORKS. 

The  Russian  Pompeii.— The  emperor  of  Russia  has  ordered  that  the 
efossioos,  which  have  been  made  for  several  years  past,  near  the  town  of 
Zarewira,  in  the  county  of  Zaratow,  should  be  continued,  on  a  large  scale. 
This  town  had  been  the  capital  of  Tartar  Chans  of  the  golden  tribe,  during 
their  200  years  domination  in  Russia.  Some  ruins  of  houses  have  been 
already  discovered,  in  which  divers  utensils  and  4000  Tartar  coins  have 
been  found. 

Great  Adorning  of  the  Banks  of  the  Rhine.— Several  of  the  olJ  castles, 
casting  their  shadows  on  the  waters  of  the  Rhine,  are  about  lo  be  recon- 
structed, which  will  spread  an  uncommon  lustre  over  these  fertile  and 
beautiful  lands.  Thus,  Prince  Frederick  of  the  Netherlands  has  pur- 
chased Castle  Fiirstenberg,  between  Niederheimbach  and  Baberach,  and 
will  have  it  completely  restored.  The  castle  in  its  present  state  dates  from 
the  eleventh  century,  but  a  Roman  post-tower  previously  existed  on  this 
far-sighted  elevation.  Prince  Albrecht,of  Prussia,  has  purchased  Castle 
Schiinberg,  near  Oberwesel ;  and  the  Prince  of  Prussia,  Rheinfels,  near 
St.  Goar  ;  all  of  which  are  to  be  rebuilt  in  an  antique  and  most  splendid 
style.  [We  wish  something  similar  were  done  with  some  of  our  English 
and  Scotch  castles.] 

Moving  mountain  in  Italy.— Vrom  the  embouchure  of  the  Tronto  up  to 
Fermo  (near  Grottamaie),  extends  a  range  of  hills,  of  tertiary  formation, 
up  to  the  shores  of  the  Adriatic,  and  is  mostly  covered  by  olive  and  orange 
groves.  Some  time  ago,  one  of  these  hills  moved  to  the  extent  of  125 
paces,  and  passed  into  the  sea  to  the  extent  of  25  paces.  There  were  no 
other  phenomena  observable,  save  the  uprooting  of  some  trees;  but  a 
clayey  substance  Howed  from  the  banks  of  the  sea,  and  even,  at  times, 
from  the  crevices  of  the  soil ;  and  it  appeared  that  an  inward  upheaving 
force,  acting  transvesely  upward,  had  caused  this  phenomenon.  Count 
Nerroni,  who  ob.-erved  it  most  accuialely,  thinks  that  it  has  been  caused, 
like  the  earthslips  on  the  Rhine,  by  some  more  or  less  distant  earthquake. 

Cuftin'^  nf  the  hllimus  of  Suez. — As  Austria  is  determined  on  the  pro- 
secution of  the  Trieslo  overland  route,  the  above  project  has  been  added 
as  an  accessory  stimulus.  Austrian  engineers  have  visited  the  locality 
and  reported  ihereon.  The  canal  is  to  be  navigable  for  thiee-maslers. 
150,000  francs  have  been  already  subscribed  for  the  study  and  survey 
thereof,  auil  F.n;^lisli  and  Flench  engineers  consulted.  No  shares  to  be 
made  accessible  to  the  gambling  of  stockjobbers. 

f{eorganisati<iii  iif  the  Sculiiture  (iallerics  nf  the  Lnurre.— The  King  of 
the  French  has  ordered  that  the  late  demise  of  Messrs.  Clarac  and  Dubois 
should  be  made  insiriimenlal  in  reorganising  the  direction  of  the  above 
Galleries.  The  collection  is  (o  be  divided  into  the  depiirtmeuls  of  classic 
and  oriental  antiques,  for  each  of  which  a  separate  director  lias  liien  ap- 
pointed ; — for  the  former.  Count  Lahorde,  the  well-knoivn  traveller  in 
Arabia;  and  M.  Longpenier,  hitherto  of  the  Royal  Library,  for  1  he  de- 
partment of  oriental  antiquities.  'I'his  new  sweep  bids  fair  for  further  im- 
provement, and  it  isto  be  hoped  that  those  treasures,  hitherto  stored  in  the 
vaults  and  cellars  of  the  Louvre,  like  the  great  Egyptian  antiquities,  the 
Magnesian  marbles,  \c.,  will  once  more  see  the  light. 

Reacit  nf  the  ilumun  Vnice. — On  account  of  the  speeches  of  Xerxes, 
and  otiiers,  addressed  to  whole  armies,  the  question  has  been  mooted  of 
late,  amongst  antiquarians,  how  far  the  human  voice  can  reach.  It  has 
been  pretty  correctly  ascerlained,  that  a  man  may  make  himself  heard  by 
20,01)0  persons— a  very  tidy  number,  iu  many  ivspects.  And  thus,  taking 
into  consideration  the  enclosure  of  walls,  the  acoustic  construction  of 
domes,  vaults,  &c.— St.  Paul's,  and  even  St.  Peter's,  might  be  tilled  out  by 
a  human  voice — of  course,  a  strong  one,  in  every  respect. 

St.  Pefcrshui-f^h. — March, — Since  Peter  the  Great's  time,  the  character 
of  everything  structural  or  material  the  Russian  tJovernment  has  attempted 
— has  been  one  of  greatness  and  splendour.  Thus,  the  huge  St.  Peters- 
burgh  anrl  Moscow  railway  will  be  open  for  traffic  iu  about  IS  months; 
and  at  the  great  festival  which  the  city  of  JIoscow  is  about  to  celebrate 
in  September  next— viz.,  the  seventh  centenary  of  its  foundatiun, — parts  of 
the  line  will  be  available  to  the  public. — Amongst  the  huge  buddings, 


public  and  private,  lately  erected  at  St.  Petersburgh,  we  may  mention  the 
new  addition  to  the  palace  of  the  general  stall'  (horse  guards),  a  structure 
of  gigantic  proportions  ;— the  palace  lor  the  officers  of  the  ministers  of 
justice  and  the  Imperial  domains  ;— the  complete  rebuilding  of  the  marble 
palace,  and  the  Eremituge  adjoining  the  imperial  winter  palace.*  The 
new  sione  Neva  bridge  is  nearly  ready  ; — and  to  conclude,  the  gigantic 
church  of  St.  Isaac  (entirely  of  granite)  is  now  being  internally  adorned, 
in  a  splendid  style,  which  will  employ  the  artists  of  St.  Petersburgh  of 
every  kind  for  a  considerable  time. 

Ciilngne  Cathedral. — The  latest  accounts  state  that  this  structure  has 
risen  nobly  during  the  last  year.  Jioth  the  north  and  south  porch  have 
considerably  advanced  ;  the  nave  begins  lo  be  covered  with  galleries, — and 
the  works  of  ihe  stonemasons  are  praised  as  some  of  the  richest  and  finest 
imaginable.  The  number  of  workmen  employed  is  500.  The  restoratiou 
of  this  national  building  has  excited  so  much  interest,  that  an  especial 
journal — the  Domblatt  (the  cathedral  gazette) — is  discussing  its  progress. 
In  this  we  find  several  strictures  on  some  late  proceedings  of  the  commit- 
tee, which  we  shall  mention,  for  the  sake  of  proving  the  correctness  of 
the  old  :  •'  Iliacis  peccatur  in  muris."  The  Domblatt  says  that  1G,000 
dollars  are  to  be  diverted  from  more  legitimate  purposes  for  paving  the 
Cathedral  even  now, — although,  surely,  this  will  be  injured  by  the  pro- 
gress of  the  works,  &c.  Above  20,000  dollars  are  to  be  employed  for 
roofing  the  whole  extent  of  the  Cathedral  in  a  temporary  manner.  This, 
certainly,  is  a  large  sum  for  the  prurient  desire  of  seeing  at  once  the  whole 
expanse  of  this  astounding  building.  The  painting  and  gilding  of  the 
choir  also  (the  space  where  divine  worship  is  hitherto  performed),  is  ob- 
jected to. 

At  a  meeting  nf  the  Archaologists  of  the  Grind  Duchy  of  Baden,  an 
interesting  essay  was  read  by  M.  Zell,  ministerial  councillor,  on  two  Ro- 
ra  in  inscriptions  lately  found.  The  first  was  a  fragment  of  the  inscriptioa 
over  the  public  guild-house  of  the  trade  of  carpenters  (lignarii)  iu  the 
Roman  colony,  which  existed  under  Caracalla,  1700  years  ago. 

What  is  Style  .'—by  Goelhe  ;— 

style— in  art,  and  otherwise— 

Is,  where  there  is  no  stroke 

Of  either  pen.  or  brush,  or  tool — 

Too  niuch nor  too  little  neither. 

Wtlt  thou  know  bow  ditficult  this  be. . . . 
Try! 

*  Speak  then  of  the  dwellings  of  British  Kings  ! 


NOTES  OF  THE  MONTH. 

French  Institution  of  Ciril  Engineers.— We  are  happy  to  hear  that  a 
similar  institution  to  the  London  Inslitution  of  Civil  Engineers  is  about  to 
be  formed  in  Paris,  under  the  auspices  of  the  French  Government.  M. 
Dumon,  Minister  of  Public  Works,  has  devoted  his  attention  to  its  forma- 
tion.    We  most  heartily  wish  it  success. 

Shakspeare  Cliff.- -A  large  slip  of  this  interesting  locality  took  place  oa 
Monday,  March  I,  when  a  surface  of  chalk  254  feet  in  height,  and  353  feet 
in  length  (about  48,000  tons),  was  precipitated  to  the  bottom.  Another 
fall  of  about  10,000  cubic  feet  have  since  occurred. 

St.  Peter's,  at  Ro/ne. — The  two  statues  of  medireval  design,  meant  for 
Peter  and  Paul,  standing  on  each  side  of  the  ascending  steps  before  the 
portico,  but  which  are  two  blocksof  shapeless  travertine,  are  to  be  removed. 
They  might  have  harmonised  with  tbe  Byzantine  taste  of  the  old  basilica 
to  which  they  belonged,  but  were  a  palpable  eyesore  in  juxtaposition  with 
the  sculpture  prevalent  throughout  the  works  of  Leo  X.  and  his  successors. 
Their  limbs  are  stilf,  their  attitude  awkward  and  clumsy,  their  antiquity 
undeniably  venerable.  Like  many  other  of  our  time-honoured  respectabi- 
litu^s,  they  have  received  notice  to  quit,  and  will  be  immediately  replaced 
by  two  marble  slulues  of  somewhat  diH'erent  taste,  from  the  chisels  of 
Kabris  and  Tadnlmi,  the  one  director  of  the  Belle  .\rti,  the  other  a  scholar 
of  Cauova.  These  modern  productions  are  ou  a  colossal  scale  ;  each  figure 
is  nearly  twenty  feel  iu  vertical  height,  though  a  single  block  from  Carrara. 
Each  (ost  12,000  dollars,  and  both  are  now  ready  to  be  transported  from 
the  workshop. 

New  Orfurd  Street. — By  order  of  the  Commissioners  of  Metropolitan 
Improvements,  the  thoroughfare  from  the  east  end  of  Oxford-street  and 
Tottenham-court-road  into  Holboru  has  been  thrown  open  lo  Ihe  public. 
The  buildings,  wiih  some  few  exceptions,  are  completed,  and  niiiny  of  them 
opened  for  business.  The  roadway  is  macadamised,  and  about  70  feet 
in  width,  with  a  foot  pavement  on  each  side  12  feet  iu  breadth. 

Elphinstonc  College,  India. — Mr.  Orlebar,  professor  of  astronomy,  and 
Mr.  Pole,  professor  of  engineering,  have  bolh  resigned.  Indisposition  is, 
in  each  case,  is  assigned  as  the  reason  of  retirement.  The  charge  of  tbe 
Observatory  has  devolved  on  the  draftsman  of  the  Indian  navy. 

Rise  in  the  Soil  of  Egypt. — During  the  course  of  the  cadastral  operations 
hitely  ordered  by  .Mehen.et  Ali,  il  was  shown  that  the  soil  of  Egypt  is  rising 
each  year  very  perceptibly,  in  consequence  of  the  continued  deposit  left  by 
the  Nile.  This  elevation  is  calculated  at  30  feet  during  the  last  century  for 
provinces  adjoining  the  river. 
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Lord  Dundonald's  War  Plan. — We  understand,  says  the  Hampshire  Tele* 
ijraph,  that  the  secret  official  trial  to  ascertain  the  effect  of  a  continuous 
evolution  of  intense  gas  in  projecting  shells  or  shot  from  a  tube,  resulted, 
on  an  average,  in  throwing  twenty-five  six-pounder  siiot  to  the  distance  of 
7,000  yards.  From  this  data,  it  is  clear  that  balls  of  greater  diameter 
would  far  exceed  the  range  of  common  artillery.  Another  important  ad- 
vantage is  said  to  accrue — namely,  that  the  continuous  rush  during  their 
emission  would  prove  much  less  injurious  to  vessels  projecting  such  missiles 
than  the  shock  or  recoil  of  single  discbarges.  Wc  learn  that  Lord  Dun- 
donald's ingredients  produce  an  elastic  emission,  like  that  which  would  be 
evolved  by  kindling  the  end  of  a  hawser  or  cable  formed  of  hard  twisted 
gun-cotton. 

Some  remarks  on  the  Air  and  Water  of  Towns^  by  Dr.  R.  A.  Smith,  read 
at  the  Chemical  Society^  January  4. — Having  given  some  attention  to  the 
inquiry  into  the  health  of  towns,  the  author  was  anxious  to  find  what  the 
real  evil  in  the  polluted  atmosphere  of  towns  consisted  of;  and  in  further- 
ance of  this  object  commenced  a  series  of  examinations  on  the  water  used 
in  the  town  of  Manchester  for  ordinary  purposes.  Rain-water,  collected 
in  cisterns,  was  first  examined  ;  and  on  healing  tiie  solid  matter  obtained 
by  evaporation,  it  burnt,  giving  the  odour  of  fat,  and  a  strong  smell  of  ui- 
Irogenised  organic  matter.  Rain  collected  in  a  clean  porcelain  dish^  and 
treated  in  the  same  way,  gave  indications  of  a  similar  kind,  but  in  a  smaller 
degree.  The  moisture  condensed  from  the  breath  contained  organic  matter 
in  large  quantities;  and  when  collected  from  tlie  windows  of  crowded 
rooms,  it  smelt  strongly  of  human  sweat  during  the  evaporation;  and 
when  the  solid  residue  was  heated,  it  gave  the  odour  of  burning  flesh. 
Water  from  a  great  number  of  wells  situated  in  Manchester  was  sub- 
mitted to  examination,  and  in  all  similar  results  were  obtained.  Dr.  Smith 
finds  also  that  the  water  of  riverb  and  canals  becomes  contaminated  in  this 
way  as  soon  as  it  reaches  a  town.  The  proportion  of  nitrates  is  also  in 
many  cases  remarkable,  arising  from  the  rapid  oxidation  of  these  nitro- 
^enised  ingredients.  The  author  conL-Uides  by  slating  lliat  he  is  pursuing 
this  investigation  at  various  seasons,  so  as  to  make  a  more  complete  exami- 
natioQ  of  the  subject ;  and  the  ■whole  of  the  analytical  results  will  then  be 
given. 


THE  GREAT  BRITAIN  STEAM-SHIP. 

The  following  reports  were  read  at  a  meeting  of  proprietors  of  the  Great  Britain,  held 
lately  at  Bristol. 

"  18,  Dake-street,  Westminster,  Feb.  27,  184". 

"  Gentlemen, — I  beg  to  inclose  Captain  Claxton's  account  of  the  proceedings  at  Dun- 
drum  Bay,  during  ilie  time  that  he  has  been  engaged  in  forming  the  breakwater  or  pro- 
tection to  the  ship,  in  the  manner  recommended  by  me.  Notwithstanding  the  great  diffi- 
culties he  has  had  to  contend  with  from  almost  incessant  bad  weather,  with  the  wind 
blowing  dead  on  shore  nearly  the  whole  of  the  month  of  January,  and  consequently  pre- 
venting the  tides  from  ebbing  sufficiently  out  to  allow  of  the  work  being  properly  proceed- 
ed with  ;  and  notwithstanding  the  occurrence  of  more  than  one  slorni  at  the  most  critical 
period  of  the  work,  he  has,  as  I  fully  relied  upon  his  doing,  succeeded  in  so  far  protecting 
the  ship  that  she  has  been  comparatively  unaffected  by  violent  seas  which,  there  is  no 
doubt  whatever,  would  otherwise  have  seriously  damaged  her.  We  may  now  calculate 
with  tolerable  certainty  upon  preserving  her  without  further  injury  until  the  finer,  or  at 
least  more  settled,  weather  sets  in,  lu  the  work  which  Captaiu  Claxton  undertook,  and 
has  so  successfully  completed,  he  has  been  compelled  to  vary  very  materially  the  mode  of 
proceeding  first  laid  down  ;  lie  baa,  in  fact,  been  obliged  to  adapt  his  plans  to  his  means 
of  execution,  and  almost  from  day  to  day  to  devise  modes  of  proceeding  with  only  the  ex- 
perience of  th*  past  day  to  guide  him.  Numerous  unforeseen  difficulties  have  occurred, 
upon  which  he  kept  me  daily  informed  ;  and  simple  as  my  plan  might  have  appeared  to 
others,  it  required  much  skill,  contrivance,  and  unwearying  perseverance  to  carry  out,  and 
many  alterations  and  improvements  as  it  progressed,  I  had  relied  confidently  on  success 
when  my  friend  Captaiu  Claxton  undertook  the  work,  and  the  result  has  fully  confirmed 
my  expectations.  It  is  now  necessary  to  turn  our  attention  to  the  best  mode  of  removing 
the  ship.  I  hope  in  about  a  fortnight  from  the  present  time  to  be  able  to  give  you  some 
opinion  upon  this  point,  but  it  is  one  requiring  much  consideration,  and  until  I  had  the 
opportunity  of  conferring  with  Captain  (Jlaxton  on  the  subject,  and  also  had  before  me 
all  the  measurements  and  data  which  he  has  collected,  it  was  useless  to  attempt  it. 
"  I  am,  gentlemen,  your  obedient  servant, 

"  I.  K,  BRUNEL." 

"  Great  Britain,  20th  February,  1847. 

"  Dear  Brunei,— The  change  in  the  wind  yesterday,  and  the  appearance  to-day  of  more 
moderate  weather,  leads  me  to  feel  that  I  may  with  some  comfort  meet  your  wishes,  by 
quitting  this  in  a  day  or  two,  for  a  consultation.  I  can  venture  upon  this  step  with  some 
confidence  now.  in  consequence  of  the  very  satisfactory  result  of  the  late  heavy  gales  and 
seas  wpon  the  breakwater,  after  its  completion  on  the  7th  instant.  I  will  endeavour  to 
meet  your  wishes,  and  embody,  as  concisely  a3  I  can,  the  substance  of  my  various  com- 
munications in  one  report  of  my  proceedings  since  my  arrival  on  the  22nd  December, 
when  I  found  Captaiu  Hosken  using  his  utmost  exertions  to  carry  out  your  intentions, 
and  I  had  the  benefit  of  his  assistance  ia  trying  to  complete  the  foundation  until  Chiist- 
roas-day,  after  which  the  tides  for  some  days  did  not  quit  the  work,  and  the  time  of  the 
crew  and  labourers  was  entirely  occupied  in  lashing  the  fagots  together,  in  hoisting  them 
on  board  whenever  the  water  left  the  ship's  bows  sufficiently,  in  collecting  chains  and 
weights,  and  preparing  the  holding-down  rods.  On  the  2itth  I  succeeded  in  baying  back 
the  rivulet,  as  you  beheld  it,  but  which,  in  the  very  wet  weather,  proved  to  be  a  rapid  and 
full-bodied  stream,  and  which  was  greatly  annoying  us  by  choosing  the  ship's  bed  for  its 
course;  on  that  day  the  tide  ebbed  sufficiently  to  enable  me  to  go  on  with  the  work, 
which  it  continued  to  do  until  the  2nd  of  January,  when  it  blew  a  stiff  gale  from  S.E.  all 
Bight,  all  the  next  day,  and  with  more  or  less  force  for  several  days  after,  until  the  sea 
ran  so  high  that  the  surf  never  left  the  work  at  even  dead  low  water  and  spring  tides.  , 

"About  twenty  bundles  of  fagots  broke  away,  but,  as  was  afterwards  the  caso,  they 
were  picked  up  after  the  tide  receded,  and  secured  in  place.  On  the  oth  I  found,  on  get- 
ting on  the  work,  it  had  not  only  very  much  settled,  or  diminished  in  size  from  the  pres- 
sure of  the  weights  and  the  nature  of  the  sand,  but  that  the  sheer  force  of  the  breakers 
had  driven  the  whole  b^dy  some  feet  torward.  On  the  tith,  still  finding  it  moving,  I 
communicated  with  you  respecting  spars,  and  gave  orders  for  preparing  holding-down 
tackles,  and  such  spars  as  belonged  to  the  ship,  over  forty  feet  in  length,  to  be  got  ready. 
On  the  7th,  it  being  still  impossible  to  go  on  the  work  for  any  proHtable  purposei  the 


crew  were  employed  as  usual  in  packing  together  the  larger  bundles  of  fagote,  and  in  pre- 
paring tackles,  spars,  &c.  On  the  8th,  four  birch  spars,  42  feet  long,  were  pointed 
through  the  fotmdation,  with  binding  chains  to  their  heels,  at  an  angle  of  about  75  degs., 
and  hove  tight  down  with  tackles  to  the  cabin  scuttles.  It  blew  strong  all  night— and  on 
the  iith,  tiudiu<  they  had  stoi>d  well,  and  that  the  weather  was  such  as  to  bar  us  from 
tagoting,  I  settled  for  the  delivery  of  25  beech  trees,  of  43  feet  in  length,  and  14  inehes  in 
diameter  at  the  heel,  with  all  despatch.  The  lOth.  11th,  12ih,  and  13th,  the  weather, 
wind,  and  tide,  were  still  unpropitious  ;  but  on  the  14tli,  we  got  some  of  the  beech  trees 
in  place,  in  time  to  test  them  through  a  strong  gale  which  blew  that  night,  and  all  the 
l.'nh— when  the  tide  having  receded  sufficiently,  we  laid  about  sixty  buudles  of  fagots, 
and  got  a  few  more  spars  in  plate.  On  the  Ifit'h  found  the  larger  lot  secured  between  the 
spars,  and  weighted  with  full  four  tons  of  iron  chains,  and  other  things,  besides  a  quan- 
tity of  large  stones,  had  turned  right  over,  leaving  all  the  weights  in  a  lump  together, 
which  I  mention  to  give  you  an  idea  of  the  force  of  the  rollers-  they  were  as  before  col- 
lected and  put  back,  and  the  air  pump  cover  put  upon  them  in  addiliou  to  the  other 
weights.  On  the  17lh,  I8th,  and  UUh,  a  little  progress  was  made  with  the  fagoting,  but 
in  consequence  of  the  violence  of  the  sea,  and  the  want  of  atones,  although  every  effort 
had  been  made  to  quarry  ami  cart,  we  dared  not  put  a  large  quantity— found  what  we 
did  put  sunk,  shrunk,  or  settled  each  time  at  least  three  feet — this  occurred  four  different 
times  on  leaving  off  as  high  as  the  screw  sliaft.  Placing  the  spars  still  went  on,  but  they 
did  not  conquer  the  inclination  of  the  whole  mass  to  move  forward,  which  by  admeasure- 
ment I  found  it  had  full  nine  feet;  to  check  this,  three  tackles,  with  a  spanner  to  each, 
with  four  arms  lor  as  many  of  the  spars,  were  attached  and  hove  tight  to  the  three  warps 
fast  to  the  anchors  out  astern  or  on  the  portquart«jr,  all  the  spars  being  attached  to  each 
other  with  chains.  On  the  2i'[h  we  had  a  good  tide,  ntany  lagots  were  laid,  and  several 
lighter  spars  were  lashed  laterally  to  the  uprights,  and  stx  more  beech  trees  were  ordered- 
21st,  both  tides  liappening  in  the  dark,  and  the  weather  being  extremely  severe,  nothing 
was  done  bevonJ  Lishing  at  daylight  lateral  spars  as  low  as  the  coming-in  tide  permitted. 
On  thai;  night  a  heavy  gale  commenced  from  S.S.E.,  which  only  occasionally  moderating, 
cuntinued  until  the  2rttb,  not  allowing  us  the  whole  time  to  fagot,  iilthough,  Ly  great  ex- 
ertions, ive  were  enabled  to  get  the  rest  of  the  spars  ordered  in  place.  For  a  few  minutes 
on  tbat  day  we  were  enabled  to  examine  the  work— not  a  fagot  h<id  bnikenaway,  alihough 
they  were  a  good  deal  jambed  together — not  a  spar  ha<t  moved  from  its  bertli,  aud  the 
forward  inclination  was  found  to  have  stopped,  although  the  test  was  the  severest  the 
breakwater  had  been,  up  to  that  period,  put  to.  On  the  I'Sth  the  wind  shiited  to  the 
westward,  and  afterwards  to  the  northward;  the  water  became  pertectly  smooth,  and  the 
tides  excellent  for  our  object.  Kvery  exertion  was  made  to  get  on  with  the  fagoting  and 
placing  tifteen  more  beech  trees,  which  had  been  ordered  auU  delivered,  when  it  appeared 
so  uncertain  as  to  when  we  should  be  able  to  get  on  with  the  fagots.  On  the  7th,  the 
whole  of  the  fagots  ordered,  4,G0U  bundles,  were  in  plEce. 

"  The  weather  remained  fine,  and  the  water  smooth,  until  the  l.Sth  of  February,  when 
it  again  changed,  a  heavv  gale  springing  suddenly  up  from  the  south,  which  lasttd  until 
midnight.  High  water  happening  at  10  a.m.,  as  was  to  be  expected  after  such  a  sea, 
about  lOli  bundles  of  the  fagots,  which  were  only  secured  with  chains  and  ropes  to  the 
screw  and  spars,  or  not  loaded,  similarly  to  thote  on  the  foundation,  broke  away,  but  the 
mass  remained  firm,  although  found  to  have  settled  or  shrunk,  or  to  have  been  beat 
down  several  feet,  and  jambed  close  against  the  ship.  The  effect,  however,  ot  the  fagots 
and  their  spars  was  almost  altogether  to  do  away  with  the  stroke  from  the  sea,  and  the 
men  were  enabled  to  live  on  board  with  comfort.  On  the  14th  it  again  came  on  to  blow 
with  the  flood. tide  from  the  S,W.,  and  continued  to  do  so  with  great  violence  until  the 
springs  took  off,  the  highest  of  which,  In  the  very  height  of  a  gale,  was  within  eight  inches 
of  the  memorable  one  which  so  altered  the  ship's  position  in  November.  The  poles, 
lateral  spars,  and  the  fagots  all  held  on  well ;  and,  although  chafed  and  a  good  deal  beat 
about  and  settled  down,  the  latter  had  well  done  their  work.  I  set  the  crew  upon  re- 
placing and  resecuring  the  ftw  fagots  which  had  broke  away,  and  loading  them  with  the 
best  bower  cable,  which  was  unshakled  from  the  anchor,  laid  out,  and  got  on  board  for 
the  purpose— preparatory  to  the  trials  which  may  be  looked  for  before  the  March  equi- 
noxes shall  have  passed;  aud,  judging  by  those  it  has  already  withstood,  there  can 
scarcely  be  a  doubt  of  the  breakwaker  weathering  gales  of  even  longer  duration  and  of  a 
still  more  violent  character,  if  it  should  be  the  ship's  fate  to  experience  snch  while  in  her 
present  unhappy  position. 

'*  Vour  whole  plau  would  have  been  easily  carried  out  if  the  weather  between  the2btli 
of  January  and  Unh  of  February,  could  have  been  substituted  for  that  of  a  whole  month 
after  the  3Uth  December;  10, Oiit)  bundles  of  fagots  might  have  been  secured  according  to 
your  plan,  with  much  greater  ease  than  we  were  enabled  to  build  and  secure  50*)  bundles 
afier  the  completion  of  the  foundation,  on  January  7,  which  itself  contained  about  1,200 
bundles,  and  which  kept  so  well  together,  that  no  one  felt  a  doubt  as  to  the  effect  of  the 
remainder,  if  the  tides  anil  the  weather  had  permitted  us  to  goon.  It  was  extremely  for- 
tunate that  you  approved  so  early  in  January  of  the  plan  of  using  spars  to  assist  in  keep- 
ing the  tagotb  in  place,  as  it  was  not  until  the  28th  of  that  month  that  we  fairly  got  to 
work  upon  that  portion  which  maybe  said  to  be  about  a  yard  above  the  foundation, 
which  really  contains  the  great  mas.s — about  ii, 000  bundles;  and  as  we  were  by  success 
encouraged  to  extend  the  system  of  spars,  at  a  time  a  fagot  could  not  be  laid,  and  thus 
not  only  save  time  and  money,  but  form  an  outer  protection,  which  was  of  the  utmost 
service  afterwards,  and  before  the  faguts  were  high  up.  The  sea  now  first  strikes  through 
this  barrier  of  beech  trees  and  lateral  poles,  the  former,  in  some  places,  three  deep,  the 
entire  number  70  with  the  ship's  spars,  the  whole  fixed  in  the  foundation  of  fagots,  chain- 
ed together  at  the  heel,  aud  hove  tight  down  from  their  heads  with  tackles — about  150 
spars  are  lashed  laterally  and  diagonally  outsidtf  of  these  from  the  sand  to  the  ship's  gun- 
wale— the  fagots,  with  the  exception  of  the  foundation,  ara  all  buiit  within  these,  resting 
against  the  ship's  side,  fiUicg  the  hollow  of  the  port  quarter,  and  as  the  sea  is  forced, 
with  whatever  violence,  through  the  openings  of  this  net- work  of  spars,  which  commences 
at  the  starboard  quarter  and  extends  to  abreast  of  the  mainmast  on  the  port,  or  exposed 
side,  it  is  received  by  the  mass  of  fagots,  aud  not  only  is  its  whole  force  lost  as  it  were, 
but,  although  the  spray  is  thrown  up  to  the  height  of  the  funnel  over  the  attermast,  there 
is  no  shock  whatever  to  the  ship, 

"  Yours  truly, 

"C.  CLAXTON." 


MISCEJLiLANEA. 


Suspension  Bridge^  Lumbetk, — Sir  Samuel   Browu,  the  constructor  of 

Hammersmith  Bridge,  Brighton  Pier,  &c..  has  offered  at  his  own  expense  to  construct 
and  maintfiin  a  suspension  bridge  across  the  Thames  from  Westminster  to  Lambeth,  if 
he  can  obtain  the  authority  ot  Parliament  and  permission  to  establish  a  toll.  An  inquiry 
into  the  merits  of  the  proposal  has  been  intrusted  to  Captain  Vetch,  of  the  engineers, — 
who  has  entered  upon  the  investigation,  with  the  assistance  of  Captnin  Washington,  one 
of  the  Tidal  Harbour  Commissioners.  The  estimated  cost,  including  structure,  ap- 
proaches, and  the  purchi.se  of  property,  is  ^0,000^. ;  but  this  estimate  has  been  made  ou 
granite — and  the  material  is  now  intended  to  be  either  iron  or  stone.  Ihe  width  of 
water  at  high  tide  where  the  bridge  is  intended  to  be  built  is  858  feet— at  low  water,  828. 
It  is  intended  to  have  two  piers,  each  ot  which  will  intercept  45  feet  of  water.  The  erec- 
tion of  the  bridge  to  be  finished  in  two  years  from  its  commencement. 

Jets  of  Water, — Some  experimenis   were   lately   made  at  Liverpool  by 

the  Harrington  Waterworks  Company,  in  presence  of  the  Government  Commissioners  of 
Inquiry  relative  to  the  supply  of  water  to  the  town,  and  is  thus  described  by  the  '  Liverpool 
Alail' :—"  Short  lengths  of  hose,  with  pipes  of  7-8ths  of  an  inch  in  the  nozzle,  were  at- 
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tached  to  a  stand-pipe  from  the  main ;  and  from  one  up  to  four  of  these  branches  were 
played  for  opwarda  of  an  hour, — the  addition  of  one,  two,  or  three,  to  the  first  appearing 
to  make  little  or  no  difference  in  the  respective  power  of  any  of  them,  'fhe  quantity  oi 
water  which  they  projected  was  very  great  and  continuous.  It  completely  lashed  the  east 
end  of  the  church,  and  not  only  went  dear  over  the  blockings  above  the  cornice,  and  on 
to  the  roof  in  heavy  volume,  but  at  times  ascended  to  the  top  of  the  tiag-staff,  a  height, 
we  should  think,  little,  it  at  all,  short  of  80  lect.  The  plan,  which  ronibines  hydraulic 
pressure  with  engine  power,  is  diicidedly  much  more  effective  than  hand-worked  engines; 
and,  if  adopted,  will  afford  great  and  rapid  protection  to  property  in  cases  of  lire — and 
that,  too,  with  a  lurge  saving  of  expense." 

Woolwich, MarchXO. — Sixteen 24-pounder gun  carriaj;es,  with  traversing 
platforms  and  equipments  complete,  huve  been  shipped  trom  the  Royal  Arsenal  on  board 
one  of  the  Ordnance  sloops  tor  Pembroke,  to  be  erected  on  the  batteries  for  the  defence 
of  that  seaport.  Captain  Turner's  company  of  Royal  Artillery,  Glh  battalion,  will  leave 
Woolwich  next  week  for  tlie  same  place,  to  take  charge  of  the  guns,  and  to  mount  them 
for  use.  In  future,  a  company  will  be  regularly  maintained  at  Pembroke,  so  as  to  place 
the  batteries  in  a  state  of  complete  defence. 

The  Sew  MUitanj  Prisotiy  erecting  ju  the  Royal  Artillery  liarracks, 
near  the  Riding  School,  is  nearly  comnleted;  the  main  body  of  the  building  has  been 
covered  in.  The  prison,  however,  will  not  be  appropri.ited  for  the  reception  of  prisoners 
till  about  May  next,  as  time  must  be  allowed  for  seasoning  the  cells.  Inconsequence 
of  the  great  demand  lor  labour  to  complete  the  coast  defences,  UO  gunners  were  entered 
lately  in  the  Roval  Arsenal  as  l;;boiirers. 

The  Coast  Defences. — Northern  District. — The  following  is  the  return  of 
the  number  of  guns  mounted  on  the  northern  coast  of  Kngland.  from  Hull  to  ihe  coast 
of  Scotland,  excluding  the  guns  ordered  for  the  defence  of  the  Huniber.  Hull  citadel, 
seven  iH  pounder  guns  on  common currioges. — Tynemouth  Castle  nndClifford's  Fort,  five 
12-pounder  guns,  and  six  9  pounder  guns  on  common  carriages,  and  one  S-inch  mortar; 
total  \'2  guns. — Perch  Rock  iiaitery,  sixteen  J2.pounder  guns  on  traversing  platforms, 
and  two  Iti-pounder  guns  on  common  carriages  ;  total  18  ^uns.— Scarborough  Castle,  six 
iH-pounder  guns,  and  four  iL'-pounder  carronades,  on  common  carriages;  total  10  guns. 
— Carlisle  Castle,  two  *f-pouiiiier  guns,  and  one  12-pounder  carronade  on  common  car- 
riages ;  total  3.     Grand  total  for  the  district,  5i<  guns. 

Lowestoft  Harhour  and  RaHwruj. — The  timber  works  of  the  north  pier, 
l,:iOOteetin  length,  with  the  pier  head,  are  completed,  and  the  south  pier,  1,:.'50  feet 
long,  is  progressing  rapidly,  liy  the  end  of  June,  the  harbour,  it  is  confidently  expected, 
will  be  available  tor  ships  to  take  refuge  in  drawing  1.^  feet  water  at  an  average  tide. 
The  work  coininenced  hist  May,  and  there  is  now  L'.tiOU  feet  of  pier-work  finished.  The 
railway  works  are  nearly  completed,  and  the  line  will  be  open  for  goo  is  traffic  ou  the  Ist 
instant.  In  the  harbour  there  is  upwards  of  21  feet  average  depth  of  water  at  the  lowest 
period  of  the  tide,  a  depth  which  extends  100  yards  within  the  entrance. 


LIST    OF    PJE^V    PATENTS. 

GRANTED    IN  ENGLAND    FROM  FEBRUARY    20,  TO  MARCH    25,  1347. 

StJC  Months  allowed  for  Enrolment,  unless  otherwise  expressed. 


Joseph  Clinton  Robertson,  of  Fleet-street,  in  the  City  of  London,  civil  engineer,  for 
•*  certain  Improvements  in  distillation  and  brewing,  and  certain  applications  of  the  mate- 
rials used  in,  or  suitable  therefore,  to  other  manufacturing  purposes."  (A  communica- 
tion.)—Sealed  February  20. 

Edward  Urown,  of  Adam*s  Court,  in  the  C'ty  of  London,  gentleman,  for  "  certain  car- 
bonic compounds,  formed  of  earth,  vegetable,  animal,  and  mineral  rubbish,  fecal  sub- 
stances, the  waste  of  manufactories,  and  certain  acins  and  alkalies,  which  compounds  are 
applicable  as  manures." — February  ?<f. 

William  Pidding,  of  Bernard-street,  in  the  county  nf  Middlesex,  gentleman,  for  "  an 
Improved  process,  or  improved  processes,  for  preparin','  certain  vegetable  extriicts,  and 
also  for  preserving  the  aroma  of  certain  vegetable  substances  from  the  atmosphere.*'— 
February-  'lA. 

Charles  Heard  Wild,  of  Mortimer-street,  Cavendish-square,  civil  engineer,  for  *'  Im 
provements  in  constructing  parts  of  railways." — February  24. 

Charles  Fox,  of  London  Works,  Birmingham,  for  "  a  method  or  methods  of  welding, 
or  uniting  pieces  nf  metal  together,  and  of  pressing  or  forming  pieces  of  metal  into  forms 
or  shapes." — February  'lA. 

William  Bayliss,  of  Bilston,  in  the  county  of  Stafford,  chain-maker,  for  "  a  machine 
for  flattenir.g  and  turning  iron  links  for  flat  wood  slub  chains."— February  '2A. 

George  Russell  Dartnell,  stafi'-surycon  of  the  first  class  in  lier  HIajes^y*s  army,  now  sta- 
tioned at  ("hatham,  in  th»  county  of  Kent,  for  "  an  Improved  truss  for  inquinal  hernia." 
— February  1'-}.    Two  months. 

Alphonsc  h.' Mire  de  Normandv,  of  Bcthnal-green,  Middlesex,  analytical  chemist,  for 
•'  Impiovenients  in  the  manuiaciureof  zinc." — February  1'4. 

Frederick  Walton,  of  Wolverhampton,  japanner,  and  tin-plate  worker,  for  "an  Im- 
proved motle  of  coating  or  covering,  or  of  coat  ne,  covering,  and  ornamenting  the  surfaces 
of  articles  *hich  are,  or  may  he,  made  of  wrought  iron,  or  of  other  metal  or  metals,  which 
improved  mode  may  be  used  in  substitution  of  japanning,  tinning,  or  other  moies  now  in 
use  of  coating,  covering,  or  of  coating,  covenng,  and  ornamenting  such  articles." — 
February  I'-l, 

Juan  Nepomticeno  Adorno,  of  IVIexico,  in  the  Republic  of  Mexico,  gentleman,  for  "  Im- 
provement-i  in  manufacturing  cigars  and  other  similar  articles."— February  'lA. 

John  Lowe,  of  Manchester,  engincfr.and  James  Simpson,  of  the  same  place,  joi'er,  for 
•' certain  Improvements  applicable  to  carriages  to  be- u^ed  upon  railways,  part  of  which 
improvements  may  also  he  used  upon  other  roads." — February  LM. 

William  Todd,  of  Holcombe  Brook,  near  Bury,  in  the  county  of  Lancaster,  for  **  certain 
Improvements  in  the  method  of  sizing  and  dressing  yarns,  and  in  the  machinery  or  appa- 
ratus for  performing  the  same."— February  24- 

Frederick  Riinsome,  of  Ipswich,  engineer,  for  "Improvements  in  working  coke  and 
other  kilns,  or  ovens." — February  24. 

Robert  Snowden,  of  No.  7,  City  Road,  Middlesex,  tea-dealer,  for  "  Improvemei.ts  In 
treating  or  dressing  cotiee,  to  render  it  more  wholesome  for  use."— February  I'Ji. 

William  Eccles  and  Henry  Brierly,  of  Walton  le  Dale,  in  the  county  of  Lancaster,  for 
••Improved  machinery  to  be  used  in  spinning."— March  2. 

John  Wood,  machine  maker  of  Leeds,  in  the  county  of  York,  for  "  certain  Improve- 
ments in  machinery  for  spinning  fibrous  substances."— March  2. 

Andrew  Crosse,  of  Broomfield,  in  the  county  of  Somerset,  for  "  Improvements  in  treat- 
ing fermentable  and  other  liquids,  so  as  to  cause  impurities  or  matters  to  be  extracted  or 
precipitated." — IVIarch  2. 

^^  Samuel  Hunton  Townsend  Bishop,  of  Hackney  terrace,  in  the  county  of  Middlesex,  for 
Improvemcnls  '\a  the  construction  of  the  upper  part  of  chimneys."— March  2. 


James  Napier,  operative  chemist,  of  Shacklewell  Lane,  Middlesex,  for  "  Improvements 
in  smelting  copper  and  other  ores." — March  2. 

Charles  Stewart  Duncan,  gentleman,  of  Lombard-street,  for  *'  Improvements  in  certain 
vehicles." — March  '^. 

George  Tossick,  engine-builder,  Thomas  Hackworth,  engine-builder,  and  Thomsa 
Elliott,  superintendent  of  locomotives,  all  of  Stockton-on-Tees,  for  " certain  Improve- 
ments in  locomotive  and  other  boilers." — March  3. 

Richard  Roberts,  engineer,  of  Manchester,  for  "  Improvements  in  machinery  for  punch- 
ing and  for  perforating  metals." — March  h. 

Richard  Roberts,  engineer,  of  Manchester,  for  "  Improvements  in  machinery  toper- 
form  the  processes  called  beeshing,  mangling,  and  the  like." — March  J. 

Amed^e  Francois  Rtmond,  of  Great  Charles-street,  Birmingham,  for  "  certain  Improve- 
ments in  steam  engines." — March  9. 

Matheiv  Sproulc,  engineer,  of  Liverpool,  for  *' certain  Improvements  in  steam  engines." 
—March  lu. 

James  Stevens,  engineer,  of  Darlington  Works,  Southwark-bridge-road,  for  certain 
"  Improvements  in  apparatus  for  conveying  signals  or  communications  between  distant 
places,  parts  of  which  are  also  applicable  to  lamps  and  burners." — March  10. 

Kasimir  V'ogel,  manufacturer,  of  Saint  Paul's  Church  Yard,  London,  for  "  a  new  ma* 
nulacture  of  weavers'  harness,  and  for  machinery  for  the  production  of  the  same." — 
March  10. 

John  Isaac  Hawkins,  civil  engineer,  of  Liverpool- street,  Kings'-cross,  for  "  certain  Im- 
provements in  holding  together  or  filing  letters,  music  sheets,  newspapers,  and  other  do- 
cuments."— i\larch  lu. 

Kdward  Johnson  Coale  Atterbury,  merchant,  of  Leeds,  in  the  county  of  York,  for  "  cer- 
tain Improvements  in  gearing  macliinery."     (A  communication.) — March  10, 

James  Murdock,  of  Staple  Inn,  Middlesex,  for  *'  an  Improved  mode  of  preparing  and 
employing  certain  colours  and  materials  for  paiutiog."     (A  communication.) — March  k*. 

Louis  Nicolas  de  Meckenheim,  machinist,  of  Birmingham,  for  a  "  certain  Improvement 
or  certain  improvements  in  machines  to  be  used  in  the  manufacture  of  nails,  screw- 
blanks,  rivets,  bolts,  aud  pins." — March  10. 

William  Newton,  civil  engineer,  of  Chancery  Lane,  Middlesex,  for  "certain  Improve- 
ments in  engines  to  be  worked  by  gas  vapour  or  steam,  either  separately  or  in  combina- 
tion."    (A  communication). — March  10. 

Henry  Fletcher,  manufacturer,  of  Over  Darwen,  in  the  county  of  Lancaster,  for  "  Im- 
provements in  apparatus  for  ascertaining  the  distance  vvhich  locomotive  engines  and  car- 
liages  have  travelled  upon  railways." — March  liJ. 

Thomas  Waterhouse,  of  Edgely,  in  the  boroueh  of  Stockport,  in  the  county  of  Chester, 
for  *'  ceitain  mechanical  improvements  applicable  to  railway  engines  and  tenders,  and  to 
railway  carriages  of  various  kinds." — Matvh  10  ;  two  months. 

Sampson  Lloyd,  engineer,  Old  Park  Iron  Works,  Wednesbury,  in  the  county  of  Staf- 
ford, tor  '*  Imiiovements  in  the  manufacture  of  tyres  or  hoops,  or  wheels  or  other  arti- 
cles to  be  made  of  iron  or  steel."— March  15. 

Charles  Fox,  engineer,  of  Trafalgar  Square,  Westminster,  for  "Improvements  in  the 
construction  of  presses." — March  15. 

Jean  Joseph  Hazard  Petit,  chemist,  of  King's  Road,  Chelsea,  for  "Improvements  in 
the  manufacture  of  oils,  and  in  apparatus  for  disinfecting  and  purifying  oils,  and  other 
inflammable  or  spiritous  matters,  and  improvements  in  lamps  and  gas  burners." — March 

ly. 

Joseph  Henry  Tuck,  gentleman,  of  Paris,  in  the  kingdom  of  France,^for  "Improve- 
ments in  apparatus  for  ventilating  buildings,  carriages,  chimneys,  and  other  places  where 
a  change  of  air  is  required."—  March  10. 

William  Newton,  civil  engineer,  of  Chancery-lane,  for  "Improvements  in  engines  to 
be  worked  by  gas.  vapour,  or  steam,  either  separately  or  in  combination."  (A  communl-' 
cation.) — March  16. 

Charles  Tennant  Dunlop,  manufacturer,  of  Glasgow,  for  "  Improvements  in  the  manu- 
facture of  alkali  and  chlori,  and  Ih  the  application  of  the  products  resulting  therefrom." — 
March  16. 

Robert  Scotthorn,  engineer,  of  Somer's  Town,  in  the  county  of  Middlesex,  for  "  Im- 
provements in  engines,  for  obtainiug  and  applying  motive  power."— March  Iti. 

James  Wills  Wayte,  of  Leeds,  in  the  county  of  York,  printer,  for  "certain  Improve- 
ments in  st-li'-feediiig  turnaccs,  adapted  both  for  laud  and  marine  purposes,  for  the  better 
prevention  of  smuke  arising  from  fires  used  in  such  furnaces." — March  lb. 

Peter  Britus  Coxon,  of  Lenton,  Nottingham,  machinist,  for  "Anew  method  of  em- 
bossing', raising,  and  forming  ornamental  figures  and  designs  on  certain  intertwined  tex- 
tile fabrics." — March  ly. 

John  Leslie,  of  Conduit-street,  Hanover-square,  one  of  the  tailors  to  her  Majesty's 
household,  for  "  Improvements  in  the  combustion  of  gas  for  the  purposes  of  light." — 
March  22. 

Charles  Fox,  of  Trafalgar-square,  Charing-cross,  engineer,  for  "  Improvements  in  the 
permunent  way  of  railways,  aud  in  carriages  to  be  employed  on  railways."  (A  communi- 
cation.)— March  2^. 

Henry  Kempton,  of  South-street,  Pentonville,  Jliddlesex,  gentleman,  for  "Improve- 
ments :n  copyiug  presses." — iMarch  23. 

Henry  Smith,  of  the  firm  of  H.Smith  and  Co.,  of  Stamford,  agricultural  implement 
makers,  for  "c^-rtain  Improvements  in  machinery  for  cutting  and  separating  vegetable 
substances  ;  also  improvements  in  the  construction  of  machines  for  dibbling,  and  sowing 
seed,  and  distributing  vegetable  substances  and  manure  over  land,  part  of  which  im- 
provements is  applicable  to  wheel  carriages  iu  general.'" — March  28. 

William  BullocK  Tibbiis,  of  Braunston,  Southampton,  gentleman,  for  "certain  Im- 
provements ill  obtaining  and  applying  motive  power." — March  23. 

Henry  Heycock,  of  Manchester,  merchant,  for  "  certain  Improvements  in  rotary  en- 
gines to  be  worked  by  steam,  or  other  power,  which  said  improvements  are  also  applica- 
ble to  raising  or  forcing  fluids." — March  2.'i. 

I\Ioriis  Lyons,  of  Birmingham,  chemist,  and  William  Millward,  of  the  same  place,  silver 
operator,  lor  *'  certain  Improved  alloys  of  metals,  aud  improvements  in  the  deposition  of 
luetals."— March  23. 

George  Fe-gusson  Wilson,  of  Belmont,  Vauxhall,  Surrey,  gentleman,  for  "  Improve- 
ments in  thu  production  of  light,  aud  in  the  manufacture  or  preparation  of  materials  ap- 
pUcable  thereto."— March  23. 

Henry  Hatcher,  of  the  Strand,  civil  engineer,  for  "  Improvements  in  electric  telegraphs, 
aud  in  apparatus  connected  therewith,  and  also  in  electric  clocks  and  lime-keeiiers." — 
Blarch  23. 

Francois  Stanilas  Meldon  de  Sussex,  of  Millwall,  Middlesex,  manufacturiog  chemist, 
for  "  Improvements  in  smelling  copper  and  other  ores."— March  23. 

William  Bruce,  of  4,  Essex-court,  Temple,  and  of  Flimstow,  near  Pembroke,  barrister- 
at  law,  for  •'Improvements  in  constructing  piers,  breakwaters,  and  other  submarine 
works  of  stone."— March  !.*.'». 
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ON  THE  MEASURES  OF  FORCE  AND  LAWS  OF  MOTION. 

If  a  body  be  distiirbeii  from  a  stite  of  rest,  or  if  tlie  rate  of  a 
moving  body  be  acce^lerated  or  retarded,  tlie  cause  of  the  motion  in 
tlie  first  instance,  and  of  tlie  acceleration  or  retardation  in  the  second 
instance,  is  called  Force.  When  a  material  particle,  acted  on  by  only 
two  forces  in  opposite  directions,  is  kept  at  rest,  the  two  forces  are 
said  to  be  in  equilibrinm  and  statically  eqnal.  The  material  particle, 
last  considered,  is  said  to  be  kept  at  rest  by  the  pressures  of  the  two 
forces.  The  notion  of  pressure  seems  to  arise  from  the  peculiar  sen- 
s  itiun  experienced  in  the  muscles  of  the  human  frame,  when  the 
limbs  are  supporting  a  heavy  weight  or  thrusting  against  an  opposed 
obstacle. 

By  pressure,  as  manifested  in  the  sense  of  touch,  we  are  acquainted 
v\ith  the  forms  of  all  objects  within  our  reach  and  grasp.  If  we  had 
no  other  means  of  communicating  with  the  outer  world  than  by  con- 
tact, our  knowledge  of  it  would  be  extremely  limited  ;  we  could  have 
no  conception  of  colour,  and  but  very  little  of  distance;  the  extent  of 
a  hundred  miles  would  be  as  difBcult  to  imagine  as  a  million  with  the 
aid  of  vision.  These  deficiencies  in  the  sense  of  touch  are  compen- 
sated by  the  sense  of  sight — that  is,  by  the  consciousness  of  the 
presence  and  relations  in  space  to  each  other  of  external  objects, — as 
evidenced  by  vibrations  in  ether,  which  are  communicated  through 
the  optic  nerve  to  the  brain.  Hearing  is  excited  by  vibrations  trans- 
mitted through  the  air  or  any  other  elastic  matter,  and  which,  in  many 
instances,  are  so  iatense,  as  to  be  sensibly  felt.  Windows  are  fre- 
queatly  broken  by  the  report  of  artillery, — and  thunder,  when  close, 
shakes  the  walls  of  the  stoutest  buildings.  We  observe,  then,  that 
all  our  experience  of  the  phenomena  of  the  universe  is  derived  from 
force. 

Force  acquaints  us  with  the  existence  of  matter; — nay,  more,  we 
might,with  perfect  propriety,  consider  matter  as  composed  of  geo- 
metrical points,  the  loci  of  radiating  forces.  In  by  far  the  greater 
number,  however,  of  investigitions  which  require  the  aid  of  me- 
chanical science,  it  is  sufficient  to  consider  the  properties  of  matter, 
without  any  reference  to  its  ultimate  constitution.  Thu*,  having 
previously  by  experiment  determined  how  far  elasticicity,  rigidity, 
flexibility,  &c,  influence  the  circumstances  of  statical  or  dynamical 
phenomena,  we  are  enabled  to  solve  problems  involving  these  con- 
siderations, without  any  furtlier  enquiry  into  the  nature  of  internal  or 
molecular  forces. 

Before,  however,  we  can  apply  mathematical  reasoning  to  deter- 
mine or  predict  what  happens  when  any  number  of  forces  act  upon  a 
Imdy,  it  is  necessary  that  some  of  the  effects  of  force  should  be  sus- 
ceptible of  numerical  comparison.  In  order  to  render  our  meaning 
clearer,  let  us,  by  way  of  analogy,  consider  the  method  usually  adopted 
to  measure  heat.  Heat  is  evidenced  by  many  effects  ;  among  others, 
by  the  sensation  of  warmth, — by  the  impetus  which  it  gives,  when 
developed  within  certain  limits,  to  the  growth  of  plants, — and  by  its 
interference  with  the  laws  of  chemical  affinity.  Yet  none  of  these 
effects  are  sufficiently  definite  for  the  purposes  of  measurement.  We 
cannot  be  certain  that  the  same  source  of  heat  will  always,  under  the 
same  circumstances,  excite  the  same  sensations; — nay,  we  cannot  be 
certain  at  any  two  times  that  the  sensations  of  hot  or  cold  we  experi- 
ence are  the  same.  Still  less  can  we  avail  ourselves  of  the  effects  of 
heat  on  vegetable  life.  While,  as  to  the  changes  occasioned  by  a 
high  temperature  in  the  chemical  constitution  of  bodies,  they  are 
involved  with  so  many  accompanying  phenomena — so  complex  and 
discontinuous — that  they  could  scarcely  be  compelled  to  furnish  a 
scale  of  measurement. 

There  is  another  efFect,  however,  of  heat,  which  we  have  not  yet 
noticed,  and  that  is — its  power  of  expandmg  the  volume  of  bodies. 
This  effect  is  rendered  the  more  valuable  by  the  fact,  that  whatever 
'pheuomena  of  heat  are  due,  at  any  one  time,  to  a  particular  tempera- 
ture— that  is,  to  a  particular  amount  of  expansion  of  the  liquid  of 
the  thermometer — are  likewise  due  to  the  same  temperature  at  any 
^o.  UO.— Vol.  X.— May,  lS-17. 


other  time.  Here  we  have  a  class  of  effects  which  are  always  the 
same  fur  the  s.iine  causes,  and  are  susceptible  of  arithmetical  com- 
parison— the  two  qualities  necessary  for  a  measure.  Consequently, 
temperature  is  universally  adopted  as  the  measure  of  heat;  and  in 
thcrmotic?,  all  the  symbols  and  numerals  have  reference,  not  to  heat, 
but  temperature. 

To  return  now  to  the  effects  of  ordinary  forces:  among  these, 
weight — or  the  statical  effect  of  the  force  of  gravity —  suggests  itself 
as  an  appropriate  measure,  not  only  of  the  gravity  of  diff-rent  bodies, 
but  of  the  pressures  occasioned  by  any  kind  of  forces  whatsoever. 
By  comparing  the  weight  of  bodies  with  the  force  of  a  spring- 
balance,  it  is  ffmnd  that  the  weight  of  the  same  b-idy,  at  the  same 
pl.ice  on  the  earth's  surface,  is  always  the  same — and  independent  of 
the  position  of  the  body  in  space. 

Agai'.-/,  if  we  take  a  prismatic  body,  homogeneous  throughout — say 
a  cylinder  of  lead— and  divide  it  into  two  equal  parts,  we  shall  find 
the  weights  of  the  two  halves  equal.  Also,  il  we  divide  the  cylinder 
into  any  number  of  equal  parts,  we  shall  find  the  weights  of  all  these 
equal  parts  equal  each  to  each,  and  the  sums  of  their  weights  equal 
to  the  weight  of  the  undivided  cylinder.  Let  the  weight  of  the 
cylinder  be  represented  by  the  number  ro;  then  the  weight  of  an  nth 

part  would  be  represented  by  -,  and  the  weight  of  p  (equal  parts)  by 

— :  but,  as  we  have  shown  the  weight  of  a  body  is  not  altered   by 

dividing  it  into  parts — consequently,  the  weight  of  a  portion  of  lead, 
of  which  the  volume  is  equal  to  the  volume  of  ihe  p  parts,  would  be 

represented  by  - —  ;  and  its  volume  would  be  -  X  volume  of  the  un- 
)i  n 

divided  cylinder.  Hence  we  infer,  that  the  weights  of  homogeneous 
substances  vary  as  their  volumes.  If  now  we  take  the  weight  of  a 
specified  volume  of  a  given  homogeneous  substance  as  the  unit  of 
measurement, — a  force  which  would  mike  equilibrium  with  a  weight 
r  times  the  specified  weight  is  denoted  by  the  number  r:  anl  all  for- 
mulae in  statics  concerning  the  relations  of  forces  in  equilibrio,  repre- 
sent each  force  by  the  number  of  times  the  unit  of  force  must  be 
multiplied  in  order  to  make  equilibrium  with  it. 

When  we  have  to  consider  the  motion  of  bodies,  it  is  more  conve- 
nient to  employ  another  measure  of  force,  the  nature  of  which  we 
now  proceed  to  explain.  We  must  first,  however,  define  velocity. 
The  velocity  of  a  moving  body,  at  any  time  /,  is  the  space  which  the 
body  would  pass  through  in  an  unit  of  time,  supposing  the  rate  of 
the  body  uniform  and  the  same  as  at  the  time  t.  As  for  example, — 
if  1  foot  be  taken  as  the  unit  of  space,  and  1  second  for  the  unit  of 
time,  a  body  moving  uniformly  at  the  rate  of  3  feet  a  second  is  said 
to  have  a  velocity  expressed  by  the  number  3. 

Now,  it  is  found  by  experim-'nt— First,  "  that  if  a  body  be  at  rest, 
it  will  continue  at  rest  until  acted  on  by  some  force;  and  if  it  be  in 
motion,  and  acted  on  by  no  extraneous  forces,  it  will  continue  in  mo- 
tion with  an  uniform  velocity,  and  in  a  straight  Um."*  Secondly,  if 
when  a  body  is  in  motion,  it  be  acted  upon  by  an  invariable  force,  in 
the  direction  of  its  motion,  the  quantity  by  which  the  velocity  of  the 
body  will  be  increased  or  diminished  (according  as  the  force  is  acce- 
lerating or  retarding,)  will  always  be  the  same  in  the  same  time  ;  and 
is  quite  independent  of  the  initial  velocity  which  the  body  possessed 
before  it  was  subject  to  the  influence  of  the  force. 

This  latter  fact  at  once  furnishes  us  with  a  convenient  dynamical 
measure  of  force,  known  by  the  name  of  the  measure  of  accelerating 
force.  Professor  Whewell  well  observes  that  the  measure  of  the  ac- 
celerativity  of  force  would  be  a  much  better  term  for  it.  This  mea- 
sure of  accelerating  force,  which,  for  the  sake  of  brevity,  is  frequently 
simply  designated  '■  acceleratiug  force,"  is  the  velocity  generated  in 
amoving  body,  during  an  unit  of  time,  by  an  invariable  impressed 
force.  If  the  force  vary  with  the  time,  the  measure  adopted  for  any 
time  /,  is  the  velocity  which  would  be  generated  in  an  unit  of  time  bv 
the  force  if  invariable,  aud  the  same  as  at  the  given  time  /:  thus 

*  The  paragraph  between  iaverted  commas  eouociales  the  first  low  of  motioi]. 
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gravity  accelerates  the  velocity  of  a  body  falling  in  vacuo  by  32^  feet 
a  second ;  taking  feet  and  seconds  as  units  of  space  and  time,  the 
accelerating  force  of  gravity  is  represented  by  32J. 

Our  next  object  must  be  to  endeavour  to  discover  some  law  con- 
necting tile  statical  and  dynamical  measures  of  motion.  We  are  con- 
scious, from  every  day  experience,  that  the  velocity  we  can  communi- 
cate to  a  large  and  heavy  obstacle  by  thrusting  against  it  with  all  our 
strength,  is  much  less  than  the  velocity  we  could  communicate  in  the 
same  time  to  a  smaller  and  less  ponderous  obstacle.  We  know  tliat 
the  same  pressuie  will  not  always  communicate  the  same  velocity  to 
different  bodies  in  the  same  time.  Let  us  now  define  all  bodies  to 
have  the  same  masses  in  which  the  same  pressure  would  create  the 
same  velocities  in  the  same  time.  This  definition  of  the  word  mass 
will  aave^  much  unnecessary  explanation  in  the  following  experi- 
ment. 

Suppose  n  equal  balls  made  of  the  same  material,  quite  smootb, 
and  capable,  by  some  mechanical  contrivance,  of  being  fastened  to 
each  other  at  pleasure,  and  thus  forming  one  or  any  number  of  solid 
iKidies. 

Let  H — 1  of  the  balls  be|  fastened  together  and  placed  on  a 
smooth  horizontal  table,  let  the  remaining  ball  be  tied  to  one  end  of  a 
tbiu  inextensible  string,  and  the  other  end  of  the  string  attached  to 
the  n^  1  balls.  If  now  the  e  single  ball  be  allovred  to  hang  down 
bryond  the  table  and  descend,  dragging  the  other  balls  after  it  on  the 
table,  and  the  velocity  at  a  time  /  from  the  commencement  of  the  mo- 
tion be  measured,  and  if  the  experiment  be  again  tried  with  2,  3,  &c., 
balls  hanging  down,  and  7i  —  2, 7!  —  3  balls,  &c.  on  the  table,  the  ve- 
locities at  the  end  of  the  same  time  i  will  be  found  to  be  proportional 
to  the  numbers  1,  2,  3,  &c. ;  but  the  pressures  communicating  motion 
were  the  weights  of  the  one,  two,  three,  equal  balls,  &e.,  and  the  mass 
moved  is  invariable — namely,  the  mass  of  all  the  balls  ;  consequently, 
vpe  learn  that  when  the  mass  is  constant,  the  velocity  acquired  at  the 
end  of  any  time  is  proportional  to  the  pressure  causing  it — the  pres- 
sure not  varying  with  the  time.  Moreover,  we  infer  that  the  velocity 
gtiierated  in  a  given  lime,  and  therefore  in  the  unit  of  time,  is  propor- 
tional to  the  pressure  when  the  mass  is  constant. 

Next  suppose  that  the  ?!  balls  are  all  united,  and  as  one  mass,  com- 
pelled to  move  by  the  gravity  of  k,  other  equal  balls ;  in  this  case,  we 
shall  find  that  the  velocity  generated  in  an  unit  of  time  is  the  same, 
whatever  be  the  value  of  n  ;  consequently,  when  the  velocity  generated 
in  an  unit  of  time  is  constant,  the  pressure  varies  with  the  mass  ;  and 
we  have  already  shown  that  when  the  mass  is  constant  the  velocity 
generated  in  an  unit  of  time  varies  as  the  pressure  ;— therefore,  when 
both  the  mass  and  velocity  vary,  the  pressure  varies  as  the  product  of 
the  mass  and  velocity  generated  in  an  unit  of  time.  It  is  not  neces- 
sary in  these  experiments  that  the  balls  should  be  made  of  the  same 
materials,  provided  they  be  of  such  a  magnitude  that  anyone  of  them, 
when  attached  in  succession  to  each  of  the  rest  by  the  inextensible 
string  above  alluded  to,  should  generate  in  them  all  the  same  veloci- 
ties at  the  same  time.  Since  the  dynamical  measure  of  the  force  of 
gravity  is  the  same  for  all  bodies,  it  follows  that  the  weight  of  bodies 
varies  as  their  masses.  It  is  sometimes  assumed  that  the  masses  of 
bodies  varies  as  their  weights,  which  of  course  leads  to  the  same  re- 
sults. 

If  m  denote  the  mass  of  a  body,  g  the  accelerating  force  of  gravity, 
the  unit  of  mass  is  so  chosen  that  mg  shall  =;»,  where  ro  is  the 
weight  of  the  body.  The  property  of  matter  by  which  it  apparently 
resists  a  force  tending  to  move  it,  in  proportion  to  its  mass,  has  some- 
times been  called  the  vis  iiiertis, — an  useless  term,  since  it  expresses 
nothing  more  than  is  expressed  by  the  word  mass.  If  v  be  the  velo- 
city generated  in  a  body  in  an  unit  of  time,  v  is  the  measure  of  the 
accelerating  force  acting  upon  the  body:  )»  X  o  is  called  the  measure 
of  the  moving  force,  or  more  frequently  the  moving  force,  where  the 
word  force  is  transferred  from  the  cause  to  the  measure  of  the  effect. 

Consequently,  when  pressure,  which  does  not  vary  with  the  time, 
acts  directly  on  a  body,  the  moving  force  is  proportional  to  the  pres- 
sure.    In  obtaining  the  above  relation  between  the  statical  and  dyna- 


mical measures  of  force,  which  is  known  by  the  name  of  the  third  law 
of  motion,  we  assumed  that  the  same  pressure  would  generate  the 
same,  velocity  in  any  material  system,  provided  its  mass  were  con- 
stant, and  its  parts  so  connected  that  they  must  all  have  the  same 
velocity.  We  assumed,  in  fact,  that  the  pressure  of  the  hanging  balls 
produced  the  same  velocity  in  the  whole  number  of  balls  as  it  would 
have  done  on  a  single  ball  of  the  same  material  and  equal  in  bulk  to 
all  of  them. 

'Ibis,  perhaps, ought  previously  to  have  been  demonstrated  by  es- 
periment  ;  although,  in  proving  the  third  law  of  motion  by  means  of 
Attwood's  machine,  most  writers  take  the  same  principle  for  grant- 
ed—  as  we  think,  most  uuwarrantably.  Newton  stated  the  third  law  of 
motion  thus — action  and  reaction  are  equal  and  opposite:  on  this 
Professor  Whewell  observes,  "since,  in  virtue  of  the  equality  of  the 
action  and  reaction  bewteen  two  bodies,  the  momentum  gained  and 
lost  are  always  equal,  the  momentum  gained  and  lost  are  sometimes 
called  action  and  reaction,  and  the  third  law  of  motion  is  then  ex- 
pressed by  saying  that  in  the  communication  of  motion  reaction  is 
equal  and  opposite  to  action." 

By  momentum  is  signified  the  product  of  mass  by  velocity.  If  we 
are  to  understand  by  action  and  reaction  only  the  momentum  lost  by 
one  body  in  transferring  motion,  and  gained  by  the  body  to  which 
motion  is  transferred,  we  do  not  think  that  there  is  any  connection 
between  the  proposition  of  Newton  and  the  third  law  of  motion, as  it 
is  stated  by  modern  philosophers.  But  in  fact  by  the  equality  of  ac- 
tion and  reaction,  is  meant  that  force,  whether  measured  by  the  pres- 
sure exerted  or  momentum  lost  in  the  body  communicating  motion,  is 
productive  of  momentum  in  the  body  to  which  the  motion  is  com- 
municated, equal  to  the  momentum  lost,  and  proportional  to  tlie  pres- 
sure exerted. 

The  principle  of  the  equality  of  action  and  reaction  is  of  the  greatest 
importance  :  taking  the  statement  in  its  most  extended  meaning,  It 
enunciates  not  merely  that  in  the  communication  of  motion,  the  mo- 
mentum gained  and  lost  are  equal,  but  that  the  internal  forces  con- 
necting the  different  parts  of  a  material  system — provided  the  con- 
nection and  relation  of  those  parts  continue  the  same — are  likewise 
equal  and  opposite.  We  have  now  briefly  described  the  various  mea- 
sures of  force  and  the  first  and  third  laws  of  motion;  the  aecond  law 
of  motion  is  generally  given  in  the  following  words:  when  a  force 
acts  upon  a  body  in  motion,  the  change  of  motion  in  magnitude  and 
direction  is  the  same  as  if  the  force  acted  on  the  body  at  rest.  As  an 
example  of  this, — if  a  body  in  vacuo  were  projected  horizontally,  it 
would  arrive  at  the  surface  of  the  earth  in  the  same  time  as  though 
it  had  been  simply  allowed  to  fall  from  a  state  of  rest.  All  the  laws 
of  motion  are  suggested  by  ordinary  experiments;  which  indeed  only 
prove  them  a[)proximately,  owing  to  the  utter  impossibility  of  exclud- 
ing all  forces  but  those  the  effects  of  which  we  are  examining:  never- 
theless, in  proportion  as  we  remove  disturbing  causes,  so  do  we  find 
the  results  of  our  inquiries  tend  to  coincide  with  the  limitingstatement 
of  these  fundamental  laws.  A  far  more  accurate  test,  however,  is  fur- 
nished by  astronomical  observations: — the  orbits  of  the  heavenly  bodies 
calculated  on  the  supposition  of  the  truth  of  the  laws  of  motion,  are 
found  to  coincide  with  their  observed  orbits  so  nearly,  that  any  diffe- 
rence may  fairly  be  ascribed  to  errors  of  observation. 

The  only  planet  that  could  not  be  made  to  keep  to  its  tables,  was 
Uranus;  the  differences  of  its  observed  and  predicted  places  were 
alwavs,  however,  extremely  small  ; — yet,  from  such  data  as  these,  Mr. 
Adams,  previously,  in  England,  and  afterv^ardsM.  Leverrier,  in  France, 
computed  the  orbit  of  the  new  planet,  long  before  its  existence  was 
announced  by  the  telescope  of  the  observer.  In  conclusion,  we  beg  to 
state  that  we  have  not  endeavoured  to  give  any  new  definitions,  or  to 
vary  the  slalemcuts  and  terms  usually  employed  to  express  the  rela- 
tions of  force,  motion,  and  malter;  our  aim  has  been  to  explain,  to 
persons  not  accustomed  to  the  terse  style  of  mathematical  works,  the 
fundamental  principles  of  mechanical  science. 
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A  NEW  THEORY  OF  THE  EARTH,  THAT  FULLY  AC- 
COUNTS FOR  MANY  ASTRONOMICAL,  GEOGRAPHtCAL 
AND  GEOLOGICAL  PHENOMENA,  HITHERTO  UNAC- 
COUNTED  FOR. 

By  Oliver  Byrne. 
f  Continued  from  page  101. J 

Tlie  following  illustration  will  show,  in  a  very  simple  manner,  how 
different  effects  m.iy  appear  to  be  produced  by  investigating  causes 
separately,  that  act  jointly. 
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Let  a  material  point  P,  be  acted  upon  by  two  uniform  forces  at  the 
same  time,  in  the  directions  P  A,  P  B,  and  let  the  lines  P  A,  P  B,  re- 
present the  magnitudes  of  these  forces.  It  is  well  known,  by  what 
is  technically  called  the  parallelogram  of  forces,  that  it  will  not  obey 
either  of  these  forces,  but  the  combine  J  effect  of  both,  and  describe 
the  diagonal  P  C.  Now  the  point  P,  would  arrive  at  C,  in  precisely 
the  same  time,  if  the  causes  of  action  be  investigated  separately, 
even  if  at  every  alternate  instant  the  forces  alternately  act;  yet  the 
path  described  by  P,  would  be  very  different  from  the  true  one,  which 
the  joint  actions  of  the  two  forces  cause  it  to  describe.  The  zigzag 
path  P,  1,  2,  3,  &c.,  will  be  at  best  but  an  approximate  to  the  true  one 
P  C.  This  illustration  of  combined  action,  viewed  jointly  and  sepa- 
rately, simple  as  it  is,  compared  with  the  joint  actions  of  the  sun, 
moon,  and  the  other  bodies  in  the  solar  system,  on  the  excess  before 
mentioned,  shows  how  astronomers,  by  continually  correcting  a  false 
hypothesis,  have  distorted  the  true  motion,  which  we  shall  continue 
to  explain.  In  stating  that  the  earth's  axis  changes  its  position,  we 
do  not  consider  the  mass  moveable  with  it; — no;  the  change  of  the 
axis,  which  is  to  be  understood  by  what  is  termed  its  rigM  motion, 
changes  the  position  of  the  equator,  and,  therefore,  the  latitudes  of 
all  places.  It  may  be  necessary  to  remark  here,  that  the  right  motion 
of  the  earth's  axis  is  very  slow;  so  much  s  i,  that  scarcely  any  percepti- 
ble difference  in  the  latitudes  can  be  observed  in  100  years, — chieflv 
on  account  of  this  motion  not  being  recognised  in  a  proper  manner, 
which  has  tended  to  baffle  the  theory  of  corrections,  now  so  dissatis- 
factory. For  the  purpose  of  exemplification,  we  shall  show  how  this 
motion  of  the  earth's  axis  would  cause  the  phenomena  of  a  precession 
of  the  equinoxes.  This  may  be  shown  by  simply  allowing  the  poles 
to  change  their  position  in  two  opposite  circles.  It  may  be  necessary 
also  to  remark  that  this  supposition  is  made  merely  for  the  purpose 
of  illustration,  for  the  right  motion  of  the  earth's  axis  is  not  in  a  cir- 
cle, but  in  a  looped  spiral  curve  of  double  curvature,  the  nature  and 
properties  of  which  are  given  in  the  proposer's  new  work  on  the 
Theory  of  the  Heavens  and  Earth,  before  alluded  to.  However,  when 
this  supposed  plain  motion  is  understood,  the  right  motion  o/  t/w  earth's 


axis  (which  at  once  effects  these  apparent  raotions,  recognised  by  the 
terms  precession,  nutation,  and  the  decrease  of  tlie  obliquity  of  the 


ecliptic,)  can  readily  be  conceived.  If  a  right  VmePp.he  supposed 
to  revolve  about  its  middle  point  O,  in  such  a  manner  as  to  describe 
a  circle  AP  P"  ;  the  other  point;),  will  describe  an  equal  circle,  whose 
plane  will  be  parallel  to  that  of  the  former  circle.  The  lines  P  p,  P"/>', 
&c.,  will  have  the  same  inclination  to  the  plane  passing  through  O, 
parallel  to  the  planes  of  these  circles.  Now,  if  a  plane  be  supposed 
to  pass  through  O,  perpendicular  to  P;?,  and  intersect  the  plane  E  Be, 
in  E  e,  when  the  point  P,  moves  to  P",  the  plane  perpendicular  to 
P"  p',  passing  through  O,  will  intersect  the  plane  E'  E  B,  in  E'  e' ;  so 
that  if  P  p,  P"  p',  &c.,  be  considered  consecutive  positions  of  the 
earth's  axis,  the  plane  of  the  ecliptic  to  be  E  B  e,  and  the  variible 
plane  pissing  through  O,  perpendicular  to  P  p,  P"  p',  &c.,  the  plane 
of  the  equator,  then  the  consecutive  points  E  E,  &c.  show  the  pre- 
cession  of  the  points  where  the  planes  of  the  equator  and  ecliptic  in- 
tersect, and  how  their  positions  are  changed  with  the  motion  of  the 
poles  Pp.  A  motion  similar  to  this,  but  of  a  more  compound  nature, 
causes  what  is  technically  termed  the  precession  of  the  eqinoxes. 
Now,  the  spiral  motion,  or  rather  change  of  the  earth's  axis,  above 
alluded  to,  which  is  chiefly  caused  by  the  infl'jence  of  the  sun  and 
moon  on  the  excess  of  the  earth  above  its  greatest  inscribed  sphere, 
is  what  we  have  designated  the  right  motion,  or  change  of  the  earth's 
axis.  The  nature  of  this  motion  can  be  readily  conceived  from  the 
apparent  phenomena  of  precession,  nutation,  &c.  Hence,  this  exposi- 
tion shows  that  the  earth  has  but  three  motions;  namely,  one  round 
the  sun,  one  on  its  axis,  and  a  change  of  that  axis ;  the  nature  of  this 
last  motion  or  change  is  something  similar  to  that  which  is  observed 
in  a  globular  body  spinning  on  an  horizontal  plane.  However,  the 
change  of  the  axis  in  this  globular  body  is  only  calculated  to  give  an 
idea  of  the  uniform  change  of  the  axis  of  the  earth,  caused,  as  we  have 
before  observed,  by  the  constant  and  commanding  influence  of  the  sun 
and  moon.  As  the  poles  shift  their  positions  on  the  surface,  so  does 
the  equator  and  the  protuberance  there;  and,  in  fact,  every  particle 
of  which  this  globe,  if  we  may  so  term  it,  is  composed,,eudeavours  to 
accommodate  itself  to  this  motion,  so  that  the  earth's  true  form  is 
that  which  m  ly  not  be  improperly  termed  an  exvoluted  s;)heroid, 
continually,  but  slowly,  changing  its  relative  position.  To  guard 
against  any  misconception,  it  may  be  necessary  to  state,  that  the 
change  of  the  protuberance  at  the  equator,  or  rather  the  change  of  the 
excess  of  the  earth  above  its  greatest  inscribed  sphere,  is  n  it  a  sliding 
of  that  excess  over  the  inscribed  sphere,  but  the  establishing  of 
another  and  another  excess  in  different  positions,  in  consequence  of 
the  change  of  the  position  of  the  earth's  axis,  which  is  continually 
being  changed  by  the  influence  of  the  sun  and  moon  on  the  excess  ex- 
isting at  any  time.  Every  particle,  internal  and  external,  natural  and 
artificial,  is  influenced  by  this  motion.  The  sturdy  edifices  of  man  soon 
moulder  down,  or  their  foundations  are  depressed  or  elevated :  the 
true  cause  is  never  assigned.  When  no  local  cause  can  be  trumped  up, 
all  is  left  upon  what  is  commonly  termed  the  ravages  of  old  time, 
which  lets  nothing  alone. 

The  changeable  protuberance  or  excess  is  said  to  be  about  34 
miles  more  in  diameter  at  the  equator  than  the  diameter  through 
the  poles; — this  slow  and  constant  change  of  the  excess  of  the  earth 
above  its  greatest  inscribed  sphere,  has  done  more  in  baffling  the  ob- 
servations of  man,  and  all  his  inquiries  respecting  the  nature  and  figure 
of  the  earth,  than  any  other  circumstance  which  might  be  named.  If 
the  earth  were  composed  of  one  uniform  substance,  ready  to  accom- 
modate itself  to  the  behaviour  of  this  change  of  protuberance,  the  true 
motion  of  the  earth's  axis  would  have  been  discovered  long  ago.  The 
heterogeneous  substances  of  which  this  planet  is  composed,  and  which 
are  more  and  more  changed  with  respect  to  colour,  pliability,  and 
form,  with  their  varied  positions  by  the  influence  of  heat  and  cold  in 
the  great  laboratory  of  nature,  must  in  a  greater  or  less  degree,  in 
every  instance,  point  out  the  existence  of  this  unerring  law.  The 
change  of  this  protuberance,  or  rather  the  change  of  all  the  particles 
with  respect  to  the  imaginary  line  about  which  this  planet  makes  its 
daily  revolutions,  although  very  slow  and  gradual,  effects  a  change  in 
the  whole  heterogeneous  mass,  every  instant,  more  or  less,  according 
to  the  pliability  of  the  several  parts;  those  parts  which  do  not  in- 
stantly change,  from  the  rigidness  of  their  nature,  ultimately  feel  its 
sway  :  so  that  the  earth  would  become,  from  what  we  have  termed  the 
right  motion  of  its  axis,  a  figure  whose  nature  and  proportions  could 
be  readily  determined,  were  it  composed  of  one  yielding  ami  uniform 
substance;  but  on  account  of  its  heterogeneousness,  and  ;he  rigidity 
of  some  of  its  component  parts  compared  with  others,  this  figure, 
which  we  shall  here  designate  an  exvoluted  spheroid,  becomes  in  parts 
more  or  less  slightly  indented  or  elevated,  according  as  these  parts 
and  those  surrounding  them  are  more  or  less  sensitive  of  the  constant 
disturbing  cause.  Not  only  a  change  in  the  inanimate  kingdoms  is 
effected  by  the  right  motion  of  the  earth's  axis,  but  also  a  constant 
change  in  the  animate:  it  is  not  asserting  too  much  to  say,  th»t  the 
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gradual  decline  of  nations  is  mainly  to  be  attributed  to  the  same  cause  ; 
for  this  cliange,  bv  its  powerful  influence,  leaves  places  more  or  less 
suitable  for  the  lubitation  of  man  and  other  animals.  In  the  words  of 
thejustlv  celebrated  Dr.  Charles  Hutton,  "amid  all  the  revolutions  of 
the  globe,  the  economy  of  nature  has  been  unifurm,  and  her  laws  are 
the  only  things  that  have  resisted  the  general  movement.  The  rivers 
and  the  rocks,  the  seas  and  the  continents,  have  been  changed  in  all 
tlieVr  p;ir(s,  but  tlie  laws  which  direct  those  changes,  and  the  rules  to 
which  thev  are  subject,  have  remained  invariably  the  same  "  The 
following  facts  and  statements  may  tend  to  illustrate  this  theory.  The 
gr.iduil  change  of  the  fixed  stars,  especially  that  which  is  termed  the 
north  pole  star,  (Ursa  MiTior)  with  respect  to  tli'  apparent  north  and 
south,  shows  that  the  axis  of  the  earth  is  continuallv  cli-inging  its  posi- 
tion ;  this  fact  is  not  disputed,  but  the  parallels  of  latitude  on  the  sur- 
face of  the  earth  are  supp  )sed  to  remain  fixed,  which  is  bv  this  theory 
controverted.  In  the  "Boundehesch,"  a  work  containing  the  cosmogony 
of  the  F;irses,  and  supposed  to  have  been  written  by  Zoroaster,  it  is 
said  that  Orniusd  formed  the  light  between  the  heavens  and  the 
earth;  that  he  m  ide  the  sun,  moon,  ami  stars,  and  divided  the  latter 
(probably  those  near  the  ecliptic,)  into  twelve  consteilations. 
Eich  star  in  the  zodiac  is  said  to  be  seconded  by  C,4S0, 000  smaller 
stars,  and  all  these  are  represented  as  soldiers,  ready  to  make  war  on 
the  enemies  of  nature.  Ormusd,  it  is  added,  has  also  placed  in  the 
four  quartets  of  heaven,  four  sentinels  to  watch  over  the  stars  ;  of 
these  Taschter  guards  the  east :  Sateris,  the  west ;  Venand,  the  south  ; 
and  Haftorang,  the  north.  There  is  said  to  be,  also,  a  great  star 
Meschgab,  in  the  midst  of  heaven,  for  the  purpose  of  giving  further 
protection  to  the  south  when  the  enemy  comes  in  great  numbers. 
Now  it  is  impossible  to  form  an  opinion  what  can  be  meant  by  this 
enemy  so  mvsteriously  announced  ;  but  the  designation  of  the  stais 
seems  to  correspond  with  the  Host  of  Heaven,  which  is  used  in  the 
scriptures,  and  with  the  attendants  or  guards  of  the  Supreme  Deity, 
which  is  the  denomination  applied  by  the  Egyptians  to  some  of  the 
constellations  and  planets;  and  it  lias  been  attempted  by  modern  as- 
tronomers to  prove  that  four  of  the  principal  fixed  stars  were  really 
situated  in,  or  near,  the  four  cardinal  points  of  the  horizon  about  the 
year  2200  B.C.,  which  is  the  period  assigned  to  the  first  Chaldean  ob- 
servations. D'Alembert  remarks  that  the  longitude  of  Aldebaran,  at 
that  epocli,  was  11°  20',  and  its  latitude  5°  30'  south;  and  as  Antares 
differs  from  Aldebaran  in  longitude  by  six  signs,  and  has  4=30'  south 
latitude,  it  follows  that  these  stars  were  then  very  nearly  in  the  points 
of  the  vernal  and  autumn.d  equinoxes ;  consequently,  one  of  them 
would  be  seen  to  rise  near  the  east  about  the  time  that  the  other  was 
setting  a  little  to  the  north  of  the  west.  Now,  it  has  been  alleged 
that  Taschter  signifies  the  genius  presiding  over  rain,  and  we  know 
that  the  heliacal  rising  of  Aldebaran  was  considered  by  the  ancients 
as  an  indication  of  approaching  storms;  hence  it  is,  with  some  pro- 
priety, inferred  that  this  star  and  Antares  were  two  of  those  alluded 
to  in'the  Persian  story.  The  other  two  stars  are  less  certain.  Me  right 
motion  of  the  earlh's'azis  vol  feing  recognised;  D'Alembert  supposes 
they  might  be  Fornalhunt  and  Regiilus,  which  were  then  nearly  in  the 
plaiie  of  the  solstitial  culure,  and  the  former  would  be  visible  in  the 
south  at  an  altitude  of  about  twelve  degrees  above  the  horizon  of 
Babvlon,  while  Antares  and  Aldebaran  were  respectively  rising  and 
setting;  but  Regnlus  must  have  been  34=  below  the  northern  point  of 
the  horizon,  supposing  the  axis  not  to  change  ;  consequently,  accord- 
ing to  this  theory,  Regulus  would  be  visible  at  the  same  hour  in  that 
latitude.  If,  therefore,  continues  D'Alembert,  it  was  meant  that  the 
four  stars  were  at  once  seen  in  the  situations  just  mentioned,  we  must 
look  for  some  other  star  having  the  same  longitude  as  Regulus,  but 
I'.aving  at  least  34°  of  nurth  latitude; — the  *  r  in  Ursa  Major  is  so 
situated,  and  it  is  possible  that  this  might  be  the  star  in  question.  M. 
Bailly  observes,  "that  the  notiim  of  the  four  stars  quartering  the 
heavens  seems  to  have  extended  to  China,  for  in  the  History  of  the 
Astronomy  of  the  Celestial  Empire,  it  is  said  that  there  are  four 
spirits  which  preside  over  the  four  seisons,  meaning  probably  the 
quadrants  of  llie  Zodiac,  and  it  is  likely  enough  that  this  kind  of  ob- 
servations would  be  made  by  any  people  among  whom  astronomy  was 
in  its  infancv." 

This  general  apparent  change  of  all  the  fixed  stars,  in  pointing  out 
the  motion  or  change  alluded  to,  is  much  baffled  from  the  dissa- 
tisfactory tln^ory  of  corrections,  from  the  rise  and  fall  of  all  places 
in  accordance  vVitli  the  change  of  the  excess  before  alluded  to,  and 
from  the  very  slow  motion  of  this  excess  :  another  thing  calculated  to 
lead  the  observer  astray,  is  the  fixed  opinion  that  the  latitudes  of 
places  are  never  altered.  It  would  appear  that  all  astronomers  and 
philosophers  of  every  description  had  made  up  their  minds  to  changi^ 
everything  before  they  would  allow  the  latitudes  to  change,  although 
such  a  ch.uige  is  shown  to  exist,  whether  the  subject  under  considera- 
tiun  be  astronomical,  geological,  or  gei.graphical. 


The  latitudes  of  ordinary  places  may  difTer  from  time  to  time,  in  a 
greater  or  lesser  degree,  from  the  inaccuracy  of  instruments,  observa- 
tions, or  measurements  ;  but  it  ought  to  excite  a  suspicion  to  find  the 
latitudes  of  observatories  changing,  where  oversights  have  no  possible 
chance  to  enter  into  such  a  simple  problem  as  the  determination  of 
the  latitude.  Now,  it  is  a  noted  fact,  that  every  astronomer  in  Europe 
counts  his  observatory  to  be  in  a  diflerent  latitude  from  that  of  any  of 
his  predecessors,  if  such  have  had  a  predecessor ;  nven  astronomers 
called  Royal,  in  enlightened  England  and  France, {lifTer  respecting  the 
latitudes  of  their  respective  observatories  given  by  their  several  pre- 
decessors, but  their  difierences  are  sure  to  be  saddled  upon  any  cause 
except  the  true  one — the  actual  change  of  the  place  with  reference  to 
the  poles.  These  f.icts  are  so  well  known,  that  it  would  be  useless  to 
give  a  list  of  the  latitudes  in  which  the  several  observatories  have 
been  said  to  stand. 

It  would  likewise  be  useless  to  state  the  different  latitudes  which 
have  been  given  to  the  same  remarkable  places  on  coasts  and  else- 
where; these  were  changed  without  the  slightest  compunction,  as 
time  could  not  be  spared  for  them  to  undergo  the  like  cookery  which 
the  latitudes  of  observatories  have  undergone. 

Not  only  the  change  of  the  latitudes  of  objects  and  places  show 
this  change  in  the  earth's  axis;  but  among  many  other  observed  facts, 
we  may  here  mention  the  foundation  of  all  our  old  churches,  which 
were  laid  out  due  east  and  west,  and  due  north  and  souih,  have  shifted 
to  comply  with  the  right  motion  of  the  earth's  axis,  ami  that  too  in 
direct  proportion  to  the  dates  of  their  standing.  One  of  the  most 
remarkable  instances  of  this  kind  that  has  f.dlen  under  our  notice  is 
that  presented  by  the  position  of  the  city  of  Philadelphia,  in  the 
United  States  of  America.  The  surveyors  under  the  direction  of 
William  Penn,  the  founder,  laid  out  Market-street  and  Broad-street, 
crossing  each  other  at  right  angles,  due  east  and  west,  and  due  north 
and  south;  but  now  they  point  in  difi'erent  directions,  accommodating 
themselves  to  the  universal  law  which  is  here  for  the  first  time  shown 
to  exist. 

If  we  are  to  admit  that  the  particular  positions  of  the  temples 
at  Denderah  and  Esneli,  in  Egypt,  were  really  given  by  design,  we 
shall  hardly  be  able  to  avoid  concurring  with  Dr.  Stukely  in  that  part 
of  his  hypothesis  concerning  the  Druidical  monuments  at  Stonelienge 
and  Abury,  in  Wiltshire,  which  relates  to  the  direction  of  their  longi- 
tudinal axis.  The  former  of  these  is  well  known  to  consist  of  a  great 
number  of  prismatic  stones,  placed  on  end  in  the  peripheries  of  four 
ellipses,  whose  major  and  minor  axes  are  respectively  in  the  same 
right  lines  ;  the  entrance  is  supposed  to  have  been  at  one  extremity 
of  the  major  axis,  and  opposite  to  it,  within  the  area,  is  a  stone  which 
seems  to  have  been  used  as  an  altar.  The  doctor's  opinion  is  that 
the  founders  of  I  be  monument  intended  to  place  it  in  a  direction 
tending  from  nearly  the  south-west  to  the  north-east,  and  to  place  the 
entrance  opposite  the  latter  point  of  the  horizon,  in  order  that  it 
might  receive  the  first  rays  of  the  rising  sun  on  the  day  of  the  sum- 
mer solstice  ;  it  being,  he  observes,  the  custom  of  the  ancienls  to 
celebrate  their  great  festivals  at  that  season.  The  principal  part  of 
the  work  at  Abury  consists  of  one  great  range  of  stones,  enclosing  a 
circular  area,  within  which  are  two  double  circular  ranges,  respec- 
livelv  concentric  with  each  other,  but  neither  of  them  having  its  cen- 
tre coincident  with  that  of  the  former  and  containing  circle.  A  line 
joining  the  centres  of  the  two  double  circU  s  is  also  supposed  by  Dr. 
Stukelv  to  have  been  intended  to  coincide  with  that  joining  the  north- 
east and  south-west  points  of  the  horizon;  but  he  observes  that  in 
I  he  temple  at  Stonehenge,  the  axis  deviates  S  i>r  9  degrees  southward 
from  the  north-east  points ;  and  in  that  at  Abury,  the  line  of  the  cen- 
tre lies  about  10  degrees  northward  from  the  same  point.  Now  these 
ditFerent  deviations,  which  are  by  Dr.  Stukely  supposed  to  have  re- 
sulted from  the  employment  of  a  mariner's  compass  to  determine  the 
directions  of  the  axis  of  the  temples;  the  iieedle  being  subject  to  a 
variation  which  is  different  in  ditfereut  ag.-s,  and  the  priests  of  the 
country  being  supposed  to  have  considered,  erroneously,  that  it  coin- 
cided in  direction  with  the  true  meridian  of  the  place. 

We  conceive  it  unnece^sary  to  offer  any  argument  to  disprove  the 
latter  opinion,  that  these  monuments  were  oriented  by  means  of  a 
mariner's  compass,  it  being  highly  improbable  that  such  an  instru- 
ment would  be  used  for  that  purpose,  when  the  heavens  present  so 
many  phenomena  by  which  the  end  might  be  gained  with  much  more 
ease  and  accuracy.  Among  other  objects  which  can  be  submitted  to 
actual  measurement,  may  be  mentioned  sun-dials  of  long  standing, 
especially  horizontal  ones,  as  they  partake  of  this  motion  in  a  two- 
fold manner — that  is,  with  respect  to  the  elevation  of  the  gnomon 
and  the  gradual  change  of  the  horizontal  pi. me.  Many  instances  of 
this  kind  are  on  record: — sun-dials  excavated  from  the  ruins  of  Pom- 
peii and  Herculaueum  do  not  now  tell  the  hour  in  the  latitudes   iu 
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wliicli  llify  have  been  found;  if  any  person  would  take  the  trouble 
to  c(  nnpare  the  time  \\liich  such  dials  new  show,  with  that  lime  whicli 
they  ought  to  show,  they  will  find  that  the  earth's  axis  must  change  in 
the  manner  wliich  we  have  described.  It  may  be  supposed,  because 
the  bearings  of  natural  objects,  such  as  the  tops  of  mountains,  do  nut 
charge  in  txact  accoid;aice  with  the  motion  of  the  e;irlli's  axis,  like 
the  foundations  of  churches  and  otiu  r  sliuclures  of  man,  that  such  u 
law  has  not  an  tqual  influence  over  lliem  :  the  fact  is,  that  the  rigid- 
n  ss  of  the  materials  of  \\hich  they  are  composed  not  only  prevenis 
them  immediately  yifldirg  to  this  moticn,  I'Ut  also  leaves  them  ele- 
vated or  depressed,  either  gradually  or  ^uddinly,  above  or  below  the 
ri  St  of  the  surrounding  matter.  This  theory  is  borne  out  by  many 
pheni  niena,  but  it  is  our  intention  first  to  test  it  by  those  which  are 
capable  of  being  submitted  to  actual  measurement. 

It  is  borne  out  by  actual  measur(ments  which  were  instituted  in 
different  places,  in  order  to  determine  the  figure  and  magnitude  of 
the  earth.  For  this  purpose,  the  lengths  of  small  arcs  were  measured 
in  ditiere nt  places  on  the  surface  of  tl'e  earlh,  with  the  greatest  care ; 
tut,  for  v\ant  of  a  true  theory  of  the  earlh,  tlieir  measurements,  for 
the  purposes  for  wliich  they  were  irstitnted,  were  almost  useless,  and 
led  to  \  eiy  dissatisfactory  conclusions.  Although  th.ese  measurements 
disappointed  the  measuiirs,  in  pointing  out  the  form  which  they  sup- 
posed the  earth  to  be  before  they  commenced  their  opeiations,  yet 
their  results  are  of  the  greatest  use  in  supporting  what  is  here  pro- 
mulgated. We  cannot  avoid  remarking  here,  that  the  plans  upon 
which  all  our  great  measures  of  the  eartli  proceeded  were  very  in- 
judicious— that  is,  first  supposing  the  figure  to  be  one  form  while  they 
were  carrying  on  their  optralions,  and  when  finished  affirming  it  to 
be  another:  besides,  they  give  way  as  much  as  possible  in  all  their 
measurements  and  calculations  to  their  preconceived  opinions,  despite 
if  all  the  natural  exponents  which  pointed  to  the  contrary.  The 
values  of  the  degrees  of  latitude  found  at  difiierent  places  on  the 
earth's  surface  difftr  from  each  other  more  than  might  be  expected, 
considering  the  great  attention  that  has  been  paid  to  ascertain  and 
make  allowance  for  every  known  cause  of  en  or.  In  France,  the 
lengths  of  the  degrees  were  found  to  go  on  diminishing  from  north  to 
south,  but  not  in  a  regular  progression.  In  England,  on  the  contrary, 
they  were  found  to  dimiuisli  from  south  to  noitb :  so  that  if  the  figure 
of  the  eanli  were  to  be  deduced  from  the  degrees  in  the  former  of 
llitse  counliies  akne,  it  would  appear  to  be  oblate  ;  if  from  the  de- 
grees in  tl'.e  latter,  it  would  appear  prolate.  As  might  be  expected, 
the  lengths  of  degrees  measured  in  the  norlliein  lieniispliere  of  tlie 
earth  deviate,  within  certain  small  limits,  from  the  values  they  should 
have  on  the  surface  of  any  conjectured  figure,  except  the  one  which 
we  have  described.  The  degrees  measured  in  corresponding  latitudes 
in  the  opposite  hemispheres  also  disagree  ; — this  fact,  as  a  matter  of 
course,  must  necessarily  follow.  The  proportions  between  the  equa- 
torial and  polar  diameters  of  the  earth  are,  necessarily,  stated  to  be 
various;  the  comparison  of  the  arc  meiisured  in  France  with  that  in 
Peru  (in  which  last,  it  should  be  remarked,  the  observations  of  Bcu- 
guer  were  made  use  of,)  gives,  for  that  proportion,  334  to  333 ; 
D'Alembert,  taking  a  mean  of  the  observations  of  Bouguer  and  La 
Candamine,  afterwards  found  it  to  be  as  3ll9  ;  30S.  The  length  of  a 
degree  in  India,  compared  with  that  iu  England,  showed  the  ratio  to 
be  as  329  :  328. 

(•318:317 

The  ratios  ^  314  :  313 

(.  289  ;  288,  and  many  others,  have  been  given  at  differ- 
ent times  from  the  same  sort  of  measurements.  The  difTerence  in 
these  ratios  instead  of  showing  that  thty  are  all  wrong,  shows  the 
exact  contrary, — that  they  are  all  very  nearly  correct  :  which  increases 
the  number  of  observed  facts  that  support  the  pliisico-dynamical  de- 
monstration.* 

That  the  earth  is  slightly  indented  or  exdented  in  different  places, 
appears  at  once  from  the  different  magnitudes  which  actual  measure- 
ments point  out :  if  it  were  otherwise,  no  matter  whether  it  was  sup- 
posed to  be  spheroidal,  ellipsoidal,  or  any  other  solid,  formed  under  a 
uniform  law,  except  the  form  which  we  have  here  designated  "  an 
indented  and  exdented  evoluted  spheroid,"  the  difference  could  not 
have  been  so  great;— so  that,  although  the  right  motion  of  the  earth's 
axis,  or  rather  the  slow  but  constant  change  of  the  position  of  the 
excess  of  this  planet  above  its  greatest  inscribed  sphere,  exercise  its 
influence  on  all  the  particles  of  which  it  is  composed,  yet  some  of 

*  In  tonsequeoce  of  an  Editorial  note,  annexed  to  the  first  part  of  this  article,  it  is  ne- 
cessary for  me  to  state  that  the  mathematical  demODSlralion  of  this  problem  is  given  in 
my  work  on  the  Calculus,  which  is  being  printed,  and  will  shonly  be  published.  In  due 
time  my  analysis  shall  be  published,  together  with  a  concluding  article  db  the  "  Streugth 
of  Materials,*'  a  subject  fully  discussed  in  my  forthcoming  work,  juat  mentioned. 

O.  B. 


them  for  a  time  remain  unaltered,  from  their  rigidness, — but,  ulti- 
mately, all  must  give  way,  or  be  covered  by  the  ocean,  which  is  always 
ready  to  obey  this  general  law  of  nature. 

The  late  trigonometrical  surveys  show,  either  that  the  latitude  of 
places  have  changed,  or  that  they  were  greatly  misplaced  by  former 
surveyors.  Kow,  it  is  more  likely  that  the  places  have  changed  their 
positions  with  respect  to  the  true  north  anii  south  points,  than  that 
errors  of  such  magnitude  could  be  committed  ;  one  of  the  principal 
objects  of  trigonometrical  surveying  being  to  determine  the  geogra- 
phical positions  of  principal  or  noted  places,  whether  on  coasts  or 
inland,  in  islands  or  on  continents,  in  order  to  give  accuracy  to  maps, 
and  for  the  purpose  of  accommodating  navigators  with  the  true  lati- 
tudes and  longitudes  of  principal  promontories,  lighthouses,  havens, 
and  ports.  It  is  well  known  that  these  have,  till  lately,  been  require- 
ments even  in  this  country :  the  positions  of  some  important  points, 
as  the  Lizard,  not  being  known  within  seven  minutes  of  a  degree ; 
and  the  last  survey  found  the  best  country  maps  in  many  cases  to 
exhibit  differences  of  more  than  three  miles  in  distances  of  not  more 
than  twenty  or  thirty  miles.  The  late  surveyors  may  attribute  all  this 
to  blunders  made  by  their  predecessors;  bnt  this  is  not  at  all  likely, 
as  the  rudest  instruments  or  the  most  careless  observations  could  not 
so  far  mislead  :  in  one  hundred  years  from  the  present  time,  the  same 
apparent  blunders  will  be  again  detected.  There  is  nothing  which 
might  be  named  that  baffles  the  observer  more,  in  determining  the 
longitude  either  on  land  or  at  sea,  than  the  erroneous  opinion  that  the 
latitudes  of  places  remain  always  unchanged.  The  whole  face  of 
nature  points  out  this  universal  change; — geologists  not  having  re- 
cognised it  is  astonishing  :  their  conflicting  and  contradictory  theories 
respecting  the  formation  and  structure  of  the  earth,  by  this  theory 
are  set  at  rest  for  ever. 

The  chemical  influence  of  heat  and  cold,  combined  with  the  gradual 
change  of  all  matter,  at  once  accounts  for  the  several  observed  phe- 
nomena attributed  to  so  many  causes.  By  the  right  motion  of  the 
earth's  axis,  or  rather  the  change  of  the  excess  so  often  alluded  to, 
we  have,  among  others,  the  following  natural  consequences: — Rivers 
appear  to  bury  themselves  in  the  earth,  or  rather,  the  places  rise 
through  which  they  flow.  Mountains,  which  do  not  immediatply  give 
way  to  this  change  of  surface,  from  the  rigidness  of  the  substance  of 
which  they  are  composed,  ultimately,  often  without  the  slightest 
warning,  decrease  in  altitude  many  fee't.  As  this  protuberance  shifts 
its  position,  it  only  disturbs  the  particles,  but  in  a  very  slight  degree 
changes  their  respective  distances; — for  instance,  it  is  not  to  be  ima- 
gined that  the  particles  of  one  valley  co-mingle  with  those  of  another. 
In  the  ocean,  islands  appear  and  disappear  from  the  same  cause. 
Continents,  as  well  as  islands,  are  increased  in  some  parts  and  dimin- 
ished in  others,  and  that  iu  such  a  regular  m.anner  that  the  influence 
of  this  general  law  is  at  once  recognised.  The  structures  of  man,  as 
well  as  those  of  nature,  are  often  instantly  elevated  or  depressed. 
Countries,  which  were  once  fruitful  and  thickly  inhabited,  have  be- 
come barrtn;  and,  on  the  contrary,  those  which  were  barren,  become 
fruitful.  This  motion  not  only  changes  the  beds  of  rivers,  but  those 
of  oceans  and  seas,  so  as  not  to  show  the  same  levels  in  places  only  a 
few  miles  distant— that  is,  with  respect  to  what  is  erroneously  called 
the  mean  level  of  the  sea.  Mr.  Whewell  has  fallen  into  errors  in  his 
account  of  the  theory  of  the  tides,  from  his  not  having  observed  this 
general  law  of  nature.  In  fact,  the  true  cause  of  the  motion  of  the 
waters  on  the  surface  of  the  earth,  is  mainly  to  be  attributed  to  this 
motion.  The  sea-worn  pebble  obtrudes  through  the  caverns  of  the 
deep  and  appears  on  the  surface  of  the  earth  many  miles  from  the  sea, 
mixed  with  marine  substances  and  remains  of  shell-fish.  Fossil  remains 
aie  found  many  feet  from  the  surface,  and  in  different  climates  from 
those  to  which  they  belonged, — often  imbedded  in  substances  which  are 
evidently  deposits,  assuming  different  appearances  from  pressure, 
position,  and  being  submitted  in  the  great  laboratoiy  of  nature  to  the 
different  changes  of  temperature,  and  other  local  causes.  It  is  not 
dithcult  to  conceive  how  transformation  can  take  place,  for  in  the 
laboratory  of  the  chemist  the  most  durable  substance  is  easily  made 
to  pass  from  a  dense  to  an  aeriform  st.ite,  and  the  contrary ; — water 
on  the  surface  of  the  earth  affords  us  daily  a  familiar  instance  of  this, 
in  its  three  separate  states  of  rock,  fluid,  and  vapour.  The  varying 
spinning  motion  of  the  earth  on  its  axis,  which  is  continually  changing 
the  excess  so  often  mentioned,  has  this  effect  on  t!ie  particles  that 
comjiose  the  ocean  ;  they  are  daily  and  hourly  obliged  to  accommo-* 
date  themsevles  to  ihe  behaviour  of  this  motion,  and  also  to  the  con- 
stant change  of  the  less  pliable  substances  over  which  they  are  com- 
pelled to  move  :  therefore,  to  imagine  that  the  ocean  can  have  a 
mean  or  uniform  level,  as  Mr.  Whewell  and  many  others  do,  is  ab- 
surd. But  this  is  satisfactorily  shown  by  a  comparison  of  the  ob- 
servations made  on  the  tides  in  different  ports  and  places.  Slow  as 
the  right  motion  of  the  earth's  axis  appears  to  the  shoitsightedness  of 
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man,  vet,  were  it  to  cease,  the  eirtli  wouM  be  shortly  deluged.  Not 
only  1\k  particles  of  the  ocean,  but  of  tln'  air,  are  subject  to  its  in- 
fluence,—the  magnet  acknowledges  it,  and  every  particle  composing 
and  surrounding  this  heterogen'-ous  mass.  If  geographers,  geolo- 
gists, and  astronomers  look  at  the  constant  changes  which  take  place 
on  the  surface  of  the  earth,  anl  in  the  appearance  of  the  heavenly 
bodies,  in  accordance  with  this  general  law  of  nature,  they  cannot  for 
a  moment  question  its  existence. 


ON  THE  MEASUREMENT  OF  WATER   DELIVERED 

THROUGH  LARGE  (OR  WIDE)  ORIFICES. 

By  M.  MoRiN. 

(Communicated  lo  the  Academic  des  Sciences,  Paris.) 

In  experiments  on  hydraulic  motive  powers,  the  most  delicate  por- 
tion, and  that  most  subject  to  error,  is  the  measurement  of  the  quan- 
tity of  water  expended.  Local  circumstances,  forms,  or  shapes,  the 
arrangement  of  Hood-gites,  exert  on  that  quantity  great  influence, 
which,  as  yet,  has  been  too  little  studieil,  and  the  inexact  apprecia- 
tion of  which  has  frequentlv  led  the  m:)st  conscientious  observers  into 
serious  errors, to  which  may  b^  attributed,  very  frequently,  the  mani- 
fest exaggeration  of  certain  results  announced  with  the  most  perfect 
sincerity. 

In  order  to  avoid  such  errors,  an  1  to  establish  with  some  certainty  , 
or  at  least  with  a  sufficient  approximation  to  it,  the  ratio  of  useful 
effect  produced  by  the  motive  powers  submitted  to  experiment,  to 
th?  absolute  amount  of  water  expanded,  I  endeavoured  to  determine 
upon  a  mode  of  measurement  beyond  the  reach  of  controversy,  which 
was  somewhat  difficult. 

For  this  purpose,  I  first  reflected  whether  I  could  measure,  with 
sufficient  exactness,  the  quantity  of  water  supplied  by  an  overshot- 
wheel  sluice  fixed  at  the  head  of  a  channel  or  race,  in  whicli  the  mo- 
tive powers  to  be  subjected  to  experiment  were  to  be  placed. 

This  sluice  is  equal  in  width  to  the  head-race,  constructed  of  mi- 
sonrv;  it  is  inclined  from  above  downwards  at  an  angle  of  above  G  5 
degrees  to  the  horizon;  its  upper  edge  has  an  acute  angle  up-stream, 
anl  is  rounded  off  down-stream ;  it  is  3  inches  thick.  Two  racks, 
each  of  2  inches  wide,  reduce  the  clear  width  to  6  ft.  7  in. 

In  order  to  estimate  the  volume  or  qumtitv  of  water  that  passed 
over  this  sluice,  the  tail-race,  which  was  constructed  of  masonry,  with 
a  rectangular  section,  was  closed  below  by  a  vertical  dam  of  plank,  in 
which  were  made  three  openings;  to  these  were  fitted  sluices  of 
about  0-300  m.  (1  foot)  square,  of  thin  sheet  iron,  of  about  0-005  ra. 
(-j%  in.)  in  thickness,  sliding  in  front  of  the  orifices,  wdiich  were  formed 
with  sliarp  edges.  These  iron  sluices  were,  by  means  of  screws, 
worked  by  hand  ;  rods  with  marks  showing  the  level,  were  placed  in 
front  of  the  overshot-wheel  sluice  and  the  iron  sluices,  in  order  to 
show  and  to  verily  tli^  invariableness  of  the  levels. 

From  this  short  description,  it  may  be  readily  conceived  that  by 
making  siinu'taneous  observations  at  the  overshot-wheel  sluice,  and 
at  the  regulating  orifice,  the  supjily,  or  quantity  delivered  by  the  two 
kinds  of  orifices,  might  be  calculated,  by  means  of  the  very  precise 
results  of  the  experiments  of  Messrs.  Poncelet  and  Lesbros,  and  which 
were  evidently  applicable,  with  all  desirable  exactness,  to  the  case  ia 
question. 

But  these  experiments,  undertaken  on  canals  of  great  dimensions, 
which  had  vast  oasins,  subject  to  the  effects  of  the  winds,  and  whose 
level  it  was  difficult  to  regulate  perfectly  by  means  of  an  ordinary  mill 
sluice,  could  not  possess  a  degree  of  exactness  comparable  to  that  of 
experiments  made  under  mure  favourable  circumstances.  In  order 
to  examine  into  the  whole  together,  and  to  disengage  the  results  from 
accidental  influences,  we  have  re-produced  them  by  a  graphic  con- 
struction, taking  the  values  of  the  charge  (or  head  of  water)  H,  on  top 
of  the  sluice,  as  abscissa,  and  those  of  the  co-efficient  of  the  supply  or 
delivery  as  ordinates. 

In  examining  the  table  of  the  results,  and,  above  all,  the  curve 
.ndiich  represents  them,  it  is  seen  that  the  values  of  the  co-efficient  of 
the  supply  or  delivery  increase  rapidly  witli  those  of  the  charge  H, 
on  the  ground-sill  of  the  orifice,  from  H  =  0-03  m.  (12  inches),  and 
0'04  m.  (15i  inches), up  to  H=0'10  m.  (4  inches),  aterm  beyond  which 
they  still  continue  to  increase,  bat  more  and  more  slowly. 

If,  to  compare  these  results  obtained  with  a  sluice  of  6  ft.  7  in.  in 
width,  equ  il  to  that  of  the  head-race,  and  placed  in  the  before-men- 
tion*d  circumstances,  with  those  which  relate  to   a  sluice  of  0-20  m. 


(nearlv  8  inches)  wide,  to  complete  contraction,  we  determine,  by 
means  of  the  figure,  the  values  corresponding  with  Ihe  charge*  ob- 
served; in  this  last  ease,  the  following  table  may  be  formed,  which  is 
limited  to  the  charge!  with  which  we  have  operated  : 


Width  of 
Orifices. 

Values  of  the  co-efBcient  m,  of  the  formula 
Q=mLH  V2yH, 
For  the  values  of  H  equal  to 

1 

0-04  m.     0-06  m. 

008  m. 

0-10  m. 

0-15  m. 

0-20  m. 

0-200  m. 
2017 

0407 
0264 

0-401 
0-355 

0-397 
0418 

0-395 
0-448 

0-393 
0-469 

0-390 
0-4ii2 

It  is  seen  tiiat  for  small  charges,  this  sluice  of  0-08  m.  (3  inches) 
thick,  produces  a  notable  diminution  in  the  supply  or  delivery,  although 
the  contraction  may  be  nearly  annulled  on  the  vertical  sides  of  the 
orifice.  This  effect  is  an  dogous  to  that  observed  by  Messrs.  Poncelet 
and  Lesbros  on  small  overfalls  passing  through  a  shute.  We  know, 
in  fact,  that,  in  the  cases  in  which  the  contraction  is  nearly  null  on 
the  sides,  these  observeis  found  the  following  values  of  m  : 


Charges  on  the  upper 
side  of  the  overfall. 

Values  of  m. 


0-04  m. 
0-246 


0-06  m. 
0-271 


0-10  m. 
0-308 


0-15m.     0-21  m. 
0-324 


These  values,  which,  for  small  charges,  made  a  very  near  approach 
to  those  we  have  obtained,  show  that  the  diminution  of  the  suppiv  or 
delivery  depends,  in  both  cases,  on  the  same  cause — on  the  resistance 
of  the  side  or  wall  of  the  sluice,  or  of  the  shute.  We  notice,  in  fact, 
that  in  small  charges,  the  fluid  vein  wets  and  follows  the  surf  ice  of 
the  sluice  ;  but  in  proportion  to  the  increase  of  the  cAar^e,  this  in- 
fluence of  the  sides  or  walls  di  iiinishes,  and  soon,  indeed,  the  fluid 
vein  detaches  itself  completely  from  the  upper  edge,  which  is  sharp 
up-stream,  and  the  resistance  of  the  surface  of  the  sluice  ceases  to  b  ^ 
felt,  whilst  at  the  same  time  the  suppression  of  the  lateral  contraction 
continues  to  exert  an  increasing  influence  on  the  augmentation  of  the 
supply  or  quantity  delivered  ;  whence  it  results  that  the  co-efficient 
of  the  supply  or  delivery  increases. 

Such  is  the  natural  and  sim[)le  explanation  that  inay  be  given  of  the 
smallness  of  the  values  of  the  co-elfieieat  of  the  suppiv  or  delivery  f jr 
the  small  charges,  and  of  their  mignituJe  for  the  larg?  cAjr^cS  ob- 
served in  our  experiments. 

Notwithstanding  the  care  taken  in  the  execution  of  these  experi- 
ments, the  local  causes  and  circumstances  mentioned  did  not  permit 
us  to  approximate  nearer  than  yjth  or  Tj^th ;  but  the  sketch  shows, 
nevertheless,  by  taking  them  as  a  whole,  the  gradual  and  continual 
progress  of  the  increase  of  the  co-etficient  of  the  supply  or  delivery, 
and,  until  new  and  more  precise  researches  are  made,  1  think  we  may, 
in  applications  to  an  dogous  cases,  adopt  with  sufficient  accuracy  for 
practice,  the  values  deduced  from  the  sketch,  for  the  co-efficient  of 
the  supply  or  delivery,  viz. :  — 

Charges  on  the  Sill  of  the  Ocerfall, — in  metres. 

0-04,      0-05,      006,      007,      0-08,      OO'J,      O'lO,      012,      0-14,     016,    0-18,    f)-2lt, 

falues  of  the  Co-efficient  m., — in  metres. 

0-264,    0-.113,     0-.'i3J,     0393,    0-41H,     0-437,    0-448,    0-460,    0-467,   0  472,  0-477,  0-482 . 

These  values,  which,  for  charges  exceeding  0-10  m.  (4  inches),  are 
much  greater  than  those  which  have  been,  up  to  this  time,  adopted 
for  similar  cases,  show  that  sluices,  arranged  like  that  made  use  of  by 
us,  which  is  the  case  with  many  horizontal  wheels,  deliver  more  water 
than  is  generally  admitted  to  be  the  case  ;  and  that,  in  experiments 
on  hydraulic  motive  powers,  we  are  liable,  for  want  of  a  good  method 
of  measurement,  to  estimate  the  suppiv  or  delivery  of  water  at  one- 
sixth  or  one-seventh  below  the  real  amount,  and,  on  the  other  hand, 
very  much  to  overvalue  the  useful  effect. 

Experiments  on  an  Orijice  mith  the  Charge  on  the  Summit. 

Although  the  ensemble  of  the  results  obtained  with  the  overshot 
water-wheel  sluice,  enables  us  to  determine  with  sufficient  exactness, 
at  least  for  practice,  the  amount  of  water  actually  supplied  or  de- 
livered in  the  experiments  proposed,  on  hydraulic  motive  powers,  I 
have  thought  it  best  to  in  ike  use,  for  this  purpose,  of  an  orifice  with 
the  cAar^'e  on  the  summit,  so  tint  the   li.;ight,  and,  conaequeully,  the 
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area  of  the  orifice  remaining  the  same,  the  charge  on  the  centre,  being 
alone  exposed  to  slight  errors  of  measurement,  enters  into  the  calcu- 
lation of  the  supply  or  delivery,  but  as  under  a  radical  of  the  second 
degree,  and  the  influence  of  these  errors  diminishes  when  the  charge 
increases. 

For  this  purpose,  I  caused  to  be  made  on  the  same  race  or  canal,  an 
orifice  of  1'4'JG  m.  (4  ft.  11  in.)  in  width,  the  vertical  sides  of  which 
were  0-16  m.  (0-3  inches),  and  0-165  ni.  (0-5  inelii  s;  from  the  sides  of 
walls  of  the  canal,  and  as  the  movements  or  risings  of  the  sluice  were 
very  slight,  when  compared  with  thfse  distances,  the  contraction 
might  be  considered  as  nearly  complete  on  these  sides,  as  well  as  on 
the  upper  and  lower  sides. 

The  determination  of  the  actual  supply  or  delivery  by  this  orifice, 
w-ds  made,  as  has  been  before  explained,  by  means  of  a  small  iron 
sluice,  whose  greatest  opening  was  0-300  m.  (12  inches). 

The  esamination  of  the  results  obtained,  and  above  all,  their  graphic 
representation,  show  that  the  greatest  deviations  did  not  amount  to 
more,  and  were  almost  always  less,  than  4\;th  of  the  ordinates  of  the 
curve  which  represents  them.  And  as,  for  experiments  on  hydraulic 
motive  powers,  such  an  approximation  is  quite  suthcient,  we  have 
been  able,  in  the  ulterior  calculations  of  the  supply  or  delivery  of 
water,  to  adopt  the  values  of  the  co-efficient  of  the  supply  or  delivery 
deduced  from  this  very  curve. 

We  wish  it  to  be  observed  that,  in  our  experiments,  the  charges  on 
tlie  summit  of  the  orifices  having  been  comprised  between  0-050  m. 
(2  inches)  and  0-180  (7  inches)  at  farthest,  and  that  this  dimension, 
agreeably  to  the  experiments  of  Messrs.  Poncelet  and  Les-bros,  pro- 
ducing an  influence,  atmost,  of  only  ^,  the  variation  of  the  co-efl5cients 
has  scarcely  depended  on  any  thing  except  the  height  of  the  orifices. 

We  have  therefore  been  enabled,  in  accordance  with  this  remark, 
to  seek  to  compare  the  values  of  the  co-efficient  of  the  supply  or  de- 
livery which  we  have  found,  with  those  which  have  been  determined 
for  equal  heights  of  orificis  of  0-20  m.  (S  inches)  in  width,  by  Messrs. 
Poncelet  and  Lesbros,  and  we  have  thus  formed  the  following  table  : — 


Nature  of  the  Orifices. 


Values  of  the  co-elBcient  of  the  theoretical 
supply  or  delivery  for  height  of  orifices 
of 


0-20  m. 


Orifice  of  0-200  ro.  wide, 

1-496  m.     „ 
Increase  owing  to  the  aug- 
oientatiuQ  of  width, 
Or, 


0-5  92  m. 
0-6  75  m. 

0-083  m. 
•100  m. 


8-130 


0 


0-Gll  m. 
0-679  m. 

0068  m. 
-100  m. 


10-000 


0-05  m. 


0-630  m. 
0-727  m. 

0097  m. 
•100  m. 


7-530 


It  is  seen  that  the  width  of  the  orifice  appears  to  have  had  a  con- 
siderable influence  on  the  supply  or  delivery,  and  that  the  increase  re- 
iulting  from  it  for  this  supply  or  delivery  has  varied,  in  the  cases  in 
question,  frum  y  j  to  -^, 

These  results  prove  how  necessary  it  was  to  verify  beforehand  the 
exactness  of  the  formula  to  be  made  use  of  for  the  measurement  of 
the  supply  or  delivery  of  water,  since  differences  of  this  kind  might 
result  from  it. 

We  will  moreover  observe  that  these  results,  giving  amounts  of 
supply  or  delivery  much  greater  than  might  have  been  calculated 
agreeably  to  the  rults  generally  admitted,  the  useful  effects  obtained 
from  the  motive  powers  studied  in  the  experiments  of  which  we  have 
to  give  an  account,  will  be  diminished  in  the  same  proportion,  and 
that,  in  this  point  of  view,  our  results  will  be  less  favourable  to  them 
than  if  we  had  been  content  to  follow  the  ordinary  rules. 


Evaporation  of  Water, — A  paper  was  read  at  the  Academy  of  Sci- 
ences, Paris,  respecting  the  quaulily  of  heat  annually  applied  to  the  eva- 
puralioD  of  the  water  on  the  surface  of  the  globe,  and  of  the  dyoaniic  force 
of  the  streams  of  contiueots.  BI.  Daubree  asserts  that  the  evaporation 
employs  a  quantity  of  heat  about  equal  to  onethiid  of  what  is  received 
from  the  sun,  or  in  other  words,  equal  to  the  melting  of  a  bed  of  ice  of 
ncitrly  35  feet  iu  thickness  if  spread  over  the  globe.  The  motive  force  of 
the  streams  in  Europe  is,  according  to  M.  Daubr^e,  equal  to  between 
373,608,974  and  364,678,020  horses  working  iiicessadtiy  during  the  whole 
peijud  of  the  year. 


ON    M.    BRUCHHAUSEN'S    NEW    THEORY    OF    THE 

TELLURIC    FLUCTUATIONS    OF   THE    SEA. 

By  Professor  Madlek,  of  Dorpat. 

Our  globe  presents  an  abundance  of  evidence,  that  its  present  con- 
dition is  one  which  did  not  exist  in  times  anterior.  It  is  the  purport 
of  the  present  time  to  establish  these  facts  and  their  corollaries,  his- 
torically and  empirically,  and  to  frame  the  way  for  their  genitie  eluci- 
dation ;  while  the  purport  of  the  future  will  be  to  penetrate  into  their 
genesis,  and  to  elucidate,  in  an  incontestible  manner,  the  first  causes, 
■ — whereby  the  existing  efi'ects  and  results  may  be  proved  and  de- 
monstrated to  perfect  evidence.  We  do  not  intend,  by  saying  so,  to 
discredit  all  present  endeavours  to  arrive  at  these  first  causes  of  our 
globe-nature  ; — every  endeavour  in  this  respect  is  meritorious. 

This  apology  we  have  to  premise  to  our  review  of  M.  de  Brucli- 
liausen's  (of  Luxembourgh)  theory  of  sea-motion,  first  communicated 
to  the  congress  of  scienltales  at  Bremen,  and  subsequently  developed 
in  an  especial  work.     Its  general  features  are  as  follows: — 

1.  If  masses  of  ice  become  fixed  on  the  bottom  of  the  sea,  they 
cause  a  preponderance  of  that  hemisphere  whose  pole  they  form, — 
and,  in  consequence  of  that  preponderance,  the  centre  of  gravity  of 
the  globe  must  change  its  place. 

2.  Ice  masses  of  this  kind  are  fixed  as  well  at  the  south  as  at  the 
north  pole,  but  are  not  immutable,  but  increase  and  decrease  alterna- 
tively. 

3.  The  fact,  especially,  that  in  a  cycle  of  21,000  years,  the  poles, 
have  their  summer  in  the  periheliuin  and  apheliura  (by  wliicli,  also  a 
difference  in  the  duration  of  seasons  is  given) — causes  a  disparity  in 
the  proportion  of  evaporation  and  precipitation,  and  consequently,  a 
greater  increase  of  the  polar  ice-masses  on  that  pole  which  possesses, 
then,  the  shorter  summer;  as  well  as  a  decrease  of  those  masses  on 
the  opposite  pole. 

4.  In  consequence  of  the  shifting  of  the  centre  of  gravity, 
caused  by  the  increase  and  decrease  of  these  masses,  the  sea  must 
move  to  that  pole  where  the  bottom-ice  is  increasing,— flood  the  land 
there,  and  lay  dry  those  on  the  opposite  pole.  Thence,  so  little  land 
exists  now  on  the  southern  hemisphere,  and  such  breadth  of  land 
porects  towards  the  pole  on  the  northern. 

These  condensed  statements  will  suffice  for  testing  their  plausi- 
bility. M.  de  Bruchhausen  himself,  considers  the  third  argument  the 
weakest,  as  the  observations  of  Herschel  (whose  correctness  is  not 
disputed  by  M.  B.)  have  proved,  that  the  sura  of  the  temperature  of 
summer,  is  not  changed  by  the  different  position  of  the  Apside  line. 
Still,  the  distribution  of  heat  over  single  seasons  is,  certainly,  some- 
what—albeit, not  much— different ;  and  could,  possibly,  be  the  cause 
of  an  imperceptible  increase  of  the  polar  ice.  We  say  possibly, 
because  such  a  complicated  phenomenon  demands  the  most  accurate 
physical  inquiry,— which  M.  Bruchhausen  has  not  made,  but  endea- 
vours to  prove  ills  position  by  induction. 

In  this  place  already,  the  objection  can  be  raised,  that  an  alternate 
increase  and  decrease  of  ice-masses  (at  least,  as  their  limits  are  con- 
cerned,) takes  place  every  winter  and  summer, — as,  naturally,  the 
winter  pole  will  have  more  ice  than  the  summer  pole.  If  this  differ- 
ence were  of  sufficient  quantity  to  act  in  the  way  put  down  by  the 
author, — then,  during  every  summer,  we  should  observe  a  flowing 
from  the  north  hemisphere  southward ;  in  winter,  one  in  an  oppo- 
site direction.  The  elevation  of  the  continents  and  islands  of  the 
temperate  and  frigid  zones,  would  be  different  in  summer  and  winter. 
As,  however,  such  a  periodical  change  of  the  level  of  the  sea  (every 
year)  is,  surely,  not  observed,— then,  also,  the  still  lesser  difference  of 
aphelic  and  perihelic  summers,  is  also  incapable  of  producing  such 
astonishing  difference  of  the  level  of  the  ocean,  which  the  author 
estimates  at  '20,000  feet.  This  difficulty  cannot  be  obviated,  even  if 
the  effect  of  this  action  be  extended  to  several  thousand  years. 

The  same  result  will  be  arrived  at  by  a  simple  calculation.  Let  us 
assume  the  extent  of  the  polar  ice,  at  an  equal  distance  from  the  pole, 
at  merely  15°;  and  as  Weddel  has  sailed  up  to  74",  and  Ross  even 
to  78°,  south  latitude,  we  might  safely  consider  it  eveu  as  more.  Let 
us  further  consider  the  cur\e  of  its  surface  (independent  of  the  curve 
of  the  globe)  as  being  parabolic  :  let  us  take  the  density  of  the  polar 
ice  at  0-S6;  the  density  of  the  globe,  according  to  Bailly's  latest 
experiments,  at  5-09;  and  let  us  express  the  thickness  of  the  bottom- 
ice  at  the  pole  by  a;;— then  the  shifting  of  the  ceutre  of  gravity  of 
the  globe  thereby  produced  will  be  : 

-  1  ^   sin  3  15°  ;r  —  ~  a:. 

Whence  it  results,  that  for  shifting  the  centre  of  gravity  of  the  globe 
only  one  foot,  a  mass  of  ice  will  be  required,  which  has  a  thickness  ot 
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394  fppt  at  tlie  pole,  and  reaches  (on  all  sides)  up  to  75°,— being  fixed 
at  tile  bottom  of  the  sea. 

As,  liowcver,  the  opposite  pole  does  not  loose  its  bottom-ice,  wliicli 
(according  to  M.  Brucliliaiisen's  theory)  is  merelv  diminislied— the 
assumed  shifting  of  jijj-  is  obviously  too  great;  and  if  the  two  masses 
of  ice  are  in  the  ratio  of  1  ;  2,  it  is  to  be  reduced  one-h.df.  At  any 
rate,  even  supposing  these  masses  to  be  of  tlie  utmost  thickn  'ss,  the 
shifting  will  turn  out  to  b"  quite  imperceptible,  and  inadrqua^e  to 
produce  such  phenomena  as  the  author  wishes  to  explain  thereby. 

After  saying  so  much,  we  hardly  wish  to  inquire  wliether  there 
really  be  ice-masses  of  the  liind  at  the  poles,  or  whether  they  be  sub- 
ject to  such  great  changes  and  variations.  The  new  antarctic  conti- 
nent, discovered  by  recent  travellers,  which  rises  with  its  volcanic 
peaks  to  the  height  of  12,000  feet,  does  not  seem  to  allow  of  the 
assumption  of  such  mighty  masses  of  ice — and  tlie  same  seems  to 
be  the  case  in  the  north. '  But  even  abstracting  from  these  lands,  the 
theory  of  M.  Bruchli  uisen  will  vainly  endeavour  to  point  at  any  pos- 
sible shifting  of  the  centre  of  the  globe's  gravitv. 

In  regard  to  the  phenomena  which  the  author  endeavours  to  ex- 
plain, it  is  easy  to  perceive  that  they  do  not  tally  with  his  theory. 
He  refers  to  some  upheavings  observed  on  some  littoral  parts  of  tlie 
northern  hemisphere.  But  this  is  quite  a  local  occurrence— fur  while 
tlie  coast  of  Sweden  is  rising,  no  such  thing  takes  place  on  the  shares 
of  Denmark,  England,  or  even  the  Prussian  or  Russian  territories  of 
me  Baltic.  Against  this  upheaving  in  one  part — depressions,  at  no 
great  distance,  are  observable — as,  for  instance,  the  whole  co;i3t  of 
Dalmatia  is  descending,  :uid  the  once  market-places  of  several  cities, 
like  that  of  Zara,  are  now  flooded  by  the  sea.  In  other  p.irts— such 
where  cities  three  thousand  years  old  are  to  be  met  with — all  has 
remained  in  statu  quo.  The  triangle  of  Sicily  has  been  the  same 
since  remotest  antiquity,  all  the  old  ports  of  the  "Mediterranean  are  the 
same ;  although,  since  their  first  foundation,  nearly  one-third  of  that 
period  has  elapserl  in  which  the  poles  change  their  position  — as  far 
as  the  Apside  line  is  concerned.  All  this  proves  sufficiently  that  the 
elevation  of  Scandinavia  and  the  depression  of  Dalmatia,  as  well  as 
other  phenomena  of  the  same  kind  in  other  parts,  are  merely  of  local 
character;  and  it  is  not  the  level  of  the  sea  which  has  changed,  or 
ever  can  change, — but  the  land  which,  from  epoch  to  epoch,  is  slufted 
like  the  scenery  of  some  huge  theatre.  If  there  were  really  any  such 
cause  or  agency,  as  the  author  supposes,  a  simultaneous  elevation  of 
one  hemisphere,  conjointly  with  a  depression  on  the  other,  would  take 
place,  whose  extent  would  only  depend  on  the  Sinus  of  the  lati- 
tude. 

We  think  that  this  simple  statement  will  convince  M.  Bruchhausen 
and  other  investigators,  that  his  labours  have  t.iken  a  wrong  direction 
— as  will  those  of  any  one,  who  will  attempt  an  explanation  of  geolo- 
gical phenomena  by  astronomical  agencies,  both  being  perfectly  dis- 
tinct— at  least,  only  confluent  on  their  extreme  limits.  Because,  while 
astronomy  has  to  deal  with  space  and  matter  of  immense  and  hugest 
extent,  geology  is  the  ductrine  of  a  thin  crust  of  one  of  the  most 
jiuny  points  in  the  great  system  of  the  Cusmoa. 


Bridge  over  tlie  Rhine  at  Biisle. — M.  Edouard  Kralft,  a  young  engineer, 
who  has  distinguished  himself  by  the  building  of  several  cast  iron  bridges, 
and  especially  by  that  of  Aspach,  near  Alulilhausen,  has  made  a  proposal 
to  the  corporation  of  Basle  to  build  a  new  bridge,  instead  of  the  present 
old  one,  whose  clumsy  and  unsifjhtly  form  disgusts  every  beholder.  M. 
Krafft proposes  to  obviate  the  great  difficulties  which  present  themselves, 
by  introducing  iniprovemeuts  in  tlie  laying  of  the  foundation,  hitherto  only 
resorted  to  iu  mines.  The  principal  improvement  proposed  by  M.  Kralft 
consists  in  placing  the  piles  in  the  bed  of  the  river  by  means  of  immense 
bells  of  sheet  iron,  of  the  shaiie  of  the  piles,  into  which  a  steam  engine 
would  constantly  pump  air.  This  would  enable  the  workmen  to  execute, 
even  at  a  depth  of  10  metres  below  the  level  of  the  river,  all  the  operations 
of  excavation,  the  ramming  in  of  the  piles;  the  laying  of  the  beton,  and 
the  masonry.  The  bells,  whose  upper  part  would  be  higher  than  low- 
water  mark,  would  be  cut  at  that  height,  after  they  had  been  filled  up  with 
masonry,  and  would  remain  (serving  as  a  case  for  the  latter)  in  the  water. 
This  work  would  supersede  the colTerdam  system  (;),  and  save  30,000  francs 
per  pile,  besides  olfering  an  hitherto  unprecedented  degree  of  safely.  Tlie 
corporation  of  Basle  has  purchased  M.  Krafft's  plan,  which  bids  fair  for 
its  ultimate  execution. 


SANITARY  REGULATION'S  OF  THE  METROPOLIS. 
If  anything  more  worthily  distinguishes  the  present  age — notwithstand- 
ing Coningsby's outcry  about  the  age  of  tinsel  and  brass — notwilhstanding 
the  ciiarge  of  Mammon  worship  and  the  imputations  of  selfishness— it  is 
the  spirit  of  practical  improvement,  exemplified  not  merely  in  undertakings 
which  are  reproductive  to  the  community  and  profitable  to  the  conduclors, 
but  in  those  daily  and  long-continued  exertions, of  the  Government  and  the 
educated  classes,  for  the  amelioration  of  the  condition  of  all  members  of 
society,  and  in  particular  of  the  condition  of  those  who,  from  want  of 
intelligence  and  want  of  means,  are  least  qualified  to  help  themselves. 

It  is  well  to  assume  the  attitude  of  iamlatores  temporis  acti ;  to  speak  of 
the  good  old  times ;  to  banish  virtue  to  the  annals  of  antiquity;  and,  in 
denying  modern  merit,  to  lament  modern  depravity.  That  is  an  old  vice  ; 
it  is  aptly  characterised  by  the  Sage  of  Judea  and  the  Poet  of  Rome ; — 
and  it  is  one  so  tritely  known  among  ourselves,  that  it  must  argue  some 
confidence  in  the  extent  of  public  credulity,  to  try  it  on  any  large  scale  in 
our  times.  Have  we  all  forgotten  the  classic  scene  in  the  "  Spectator," 
where  the  shrewd  observer  takes  down  a  book  from  the  shelves  of  his 
library,  and  reads  to  the  grumbler  an  awful  description  of  the  depravity 
of  the  times?  "How  true,"  says  the  grumbler,  "how  accurate — how 
minute!"  And  yet  the  page  of  the  moralist  did  not  refer  to  the  time  of 
Queen  Anne,  but  to  that  of  Henry  the  Eighth.  In  the  time  of  Queen 
Victoria,  a  large  school,  with  the  Coming  Man  at  their  head,  and  Pugin 
for  their  Michael,  cry  out  on  the  worthlessness  of  the  present  day,  and 
sigh  for  the  middle  ages,  the  forms  of  which  they  would  fain  revive 
among  us.  To  copy  the  merits  of  our  forefathers,  to  catch  their  noble 
spirit,  is  well  worthy  of  our  ambition  ; — but  to  adopt  their  system  bodily, 
and  to  eschew  all  the  merits  and  improvements  of  the  present  day,  would 
be  as  insane  in  practice  as  it  is  antic  and  fantastic  in  suggestion. 

If,  however,  there  be  one  party  who  would  drag  us  back,  body  and  soul, 
to  the  middle  ages,  there  is  another  who,  for  self  interest,  would  oppose 
every  improvement  in  the  present  day  :  so  that  no  suggestion  can  be  made 
for  any  practical  measure,  without  its  being  met  by  the  most  violent  outcry 
and  misrepresentation.  Such  is  the  fate  which  has  beset  Lord  Mo  rpeth's 
bill  and  the  sanitary  arrangements. 

None  can  have  a  more  superstitious  horror  than  we  have  of  Government 
interference — none  have  been  more  consistent  in  their  opposition  to  any 
unjustifiable  attempt  at  extension  of  power  and  control.  On  the  Steam 
Vessels  question,  our  humble  exertions  were  sufiicientto  frustrate  the  objec- 
tionable designs  of  the  Board  of  Trade.  On  the  proposition  of  the  Build- 
ings Act,  we  co-operated  in  obtaining  the  removal  of  the  obnoxious 
clauses ;  and  we  cannot  charge  ourselves  on  any  one  occasion  with  ne- 
glecting the  interests  of  the  public  or  of  those  professional  readers  who 
favour  us  with  their  confidence.  We  cannot,  however,  go  so  far  as  to 
object  to  all  Government  interference,  or  to  deny  that  it  can  be  properly 
exercised  ;  for  we  have  ourselves,  on  many  previous  occasions,  in  reference 
to  this  present  question  of  the  sewage  and  sanitary  arrangements  of  towns, 
exercised  what  influence  we  possess  in  the  exposure  and  correction  of  the 
very  serious  abuses  which  are  still  so  greatly  prevalent. 

We  might  sympathise  witli  those  who  objected  to  the  Government  ob- 
taining the  sole  control  over  the  sanitary  arrangements  of  the  metropolis  ; 
but  knowing  what  we  do  of  the  sewage,  drainage,  paving,  cemeteries,  and 
supply  of  water  in  the  metropolis,  and  having  so  often  had  occasion  to 
write  in  terms  of  disapproval,  we  cannot  consistently  say  that  the  present 
system  requires  no  alteration, — for  we  must  say  that  it  requires  a  great 
deal,  and  that  Lord  Morpeth's  bill  in  that  respect  errs  only  in  not  going  far 
enough. 

We  defy  any  sensible  man  to  look  at  the  wretched  and  confused  mode 
of  administration,  the  number  of  conflicting  local  boards,  the  host  of  use- 
less and  inefficient  functionaries,  the  opposition  and  antagonism  shown  in 
the  details  of  arrangement,  and  the  miserable  and  contemptible  results,— 
we  defy  any  man,  we  say,  to  consider  these  things,  and  not  feel  ashamed 
that  in  the  greatest  metropolis  of  the  world,  and  among  the  most  practical 
and  business-like  people,  such  a  disgraceful  state  of  aflairs  should  exist, — 
whereby  the  public  money  is  wasted,  the  public  wants  are  neglected,  and 
the  public  health  is  endangered. 

On  this  point  all  opinions  ought  to  agree — that  the  local  boards  should 
be  abolished,  and  the  administration  simplified  :  common  sense  requires 
this,  if  economy  and  public  justice  did  not  imperatively  claim  the  reforma- 
tion of  the  present  abuses. 

This  point  conceded,  an  efficient  working  must  follow,  which  is  mainly 
prevented  not  by  the  want  of  capacity  of  the  local  officers  employed,  not 
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by  their  want  of  professional  skill,  but  by  tlie  want  of  power  to  carry  out 
the  most  essential  improvements  ami  the  best  conceived  designs. 

If  we  look  at  the  state  of  the  sewage  of  the  metropolis,  we  are  sure  all 
must  agree  that  its  present  conditioD  is  bad,  and  that  even  the  worst  Go- 
vernment board  could  not  be  worse.  The  metropolis  is  split  up  among 
several  irresponsible  boards,  exercising  independent  jurisdictions,  and 
acting  on  the  most  discordant  principles.  While  the  upland  is  under  the 
Finsbury  and  Holborn  Commission  of  Sewers,  the  outfall  is  under  the 
City  of  London  Cominissioue'rs.  The  Tower  Hamlets  Commission  take 
charge  of  the  East  of  London,  sending  some  of  their  drains  into  tlie  Fins- 
bury  division.  The  western  parts  of  London  are  delivered  over  to  the 
Westminster  Commission  of  Sewers,  who  have  the  Crown  Commissioners 
for  Regent-street  and  the  Regent's-park  interfering  with  them  throughout. 
The  southern  suburbs  belong  to  the  Jurisdiction  of  the  Surrey  and  Kent 
Commission. 

The  result  may  be  anticipated  :  as  there  is  no  central  authority,  there 
are  repeated  contiirts  between  the  jarring  functionaries, — for  the  divisions 
embracing  districts  of  undulating  surface,  have  not,  in  all  cases,  the  com- 
mand of  their  owu  oulfall,  or  have  not  the  command  of  the  natural  oulf.iil. 
Hence,  circuitous  lines  of  sewer  are  adopted,  to  the  great  incorivenience 
of  the  public,  and  to  the  great  loss  of  the  rate-payers.  The  Regent-street 
and  Regent's-p^rk  district,  which  is  under  the  Woods  and  Forests,  runs 
right  up  in  a  narrow  strip  through  the  Westminster  division,  from  Scotland 
Yard  to  the  Regent's-park,  and  has  its  own  main  sewer  and  its  own  sepa- 
rate outfall  The  consequence  is,  that  the  Westminster  Commissioners, 
instead  of  sending  some  of  their  northern  drainage  into  the  Regent-street 
main  sewer,  have  recourse  to  a  long  detour,  by  a  sewer  of  two  miles  in 
length,  to  join  the  King's  Scholars'  Pond  Sewer,  higher  up  the  Thames. 

Proceedings  of  tliis  kind  are  fraught  with  mischief  and  injustice  ;  for 
not  only  have  the  Westminster  Commissioners  to  contend  with  a  very  slight 
inclination,  and  a  very  bad  outfall,  through  the  King's  Scholars'  Pond 
Sewer,  but  a  great  deal  of  money  is  wasted  in  the  original  outlay  for  the 
circuitous  sewer,  there  is  always  a  difficulty  in  keeping  it  in  order,  and 
there  is  necessarily  a  much  heavier  charge  for  its  repair.  The  Regent- 
street  sewer  is  one  of  great  capacity ;  it  is  carried  to  a  considerable  depth, 
and  is  sufficient  lo  drain  all  Westminster  and  Marylehone, — and  yet  a  uew 
and   needless  sewer  has,  under  the  present  system,  been  made. 

There  is  also,  from  the  nature  of  the  boundaries,  some  difficulty  in 
securing  the  proper  cleansing  of  the  sewers  by  flushing;  for  the  West- 
niinsier  and  the  City  of  London  divisions  of  sewers  have  not  within  their 
districts  access  to  a  sufficient  supply  and  head  of  wa'er.  Under  a  com- 
bined system,  reservoirs  of  water  would  be  formed  at  Hampstead,  High- 
gate,  Horusey,  and  on  the  northern  range  of  hills,  and  would  be  applied 
to  properly  flushing  and  cleansing  out  the  sewers  and  drains  in  the  lower 
divisions  of  the  City,  Hulboru,  Westminster,  and  the  Tower  Hamlets.  In 
the  Holborn  and  Finsbury  division,  the  flushing  plan  is  well  carried  out ; 
but  there  is  no  reason  why,  by  proper  arrangements,  the  same  facilities 
should  not  be  generally  and  economically  applied. 

It  is  also  very  well  known,  that  until  a  very  late  period,  from  want  of  a 
proper  control  on  the  part  of  the  public,  and  from  want  of  exertion  on  the 
part  of  the  functionaries,  the  greater  part  of  the  sewers  in  the  metro- 
polis were  constructed  on  improper  principles,  and  in  a  wasteful  and 
insuflicient  manner.  This  was  particularly  the  case  in  the  Westminster 
Commission  of  Sewers,  and  we  believe  we  may  claim  some  part  of  the 
merit — as  having  been  to  a  considerable  extent  etiVcted  by  our  exertions — 
that  the  new  sewers  are  being  carried  out  in  a  manner,  much  more  econo- 
raical,  much  more  efficient,  and  much  more  satisfactory.  The  present 
surveyor  has  done  a  great  deal  to  lessen  the  expense  by  laying  down  oval 
sewers,  and  by  giving  sewers  of  a  small  size  to  courts  and  allt-ys  he  has 
extended  the  accommodation  without  increasing  the  outlay.  Indeed, 
almost  as  much  has  been  done  as  perhaps  can  be  done,  by  the  formation 
of  small  oval  drains  and  the  introduction  of  pipes,  to  make  the  construc- 
tion of  sewers  as  cheap  as  it  can  be, — so  that  our  objections  are  not  made 
on  that  ground.  I^  is  with  regard  to  the  proper  direction  of  the  sewers, 
and  their  proper  application,  that  the  greatest  deficiencies  are  felt ;  and 
these  are  so  serious,  and  have  lasted  so  long,  that  we  can  place  no  con- 
fidence in  the  present  system  for  their  efficient  and  final  remedy. 

We  have  already  said  so  much  on  these  points  (particularly  in  our 
Journal  for  1S43,  vol.  VI.,  p.  43),  that  we  are  almost  disincliued  to  say 
any  more, — except  that  being  obliged  to  go  over  the  same  matter  four 
years  afterwards,  and  to  contend  with  the  same  opponents,  we  cannot 
escape  the  repetition.  Those  who  will  refer  to  Vol.  VI.,  p.  43,  will  find 
that  we  have  goue  as  minutely  into  the  subject  as  we  can,  and  particularly 


in  reference  to  Mr.  Donaldson's  defence  of  the  Westminster  Commission 
of  Sewers;  vvliich,  however,  furnished  us  with  ample  evidence  as  to  the 
defects  of  the  present  system,  or  rather  want  of  system,  and  the  necessity 
for  its  entire  reform. 

We  cannot  recapitulate  all  that  we  then  said,  but  we  may  usefully 
avail  ourselves  of  some  of  the  evidence  which  we  then  adduced.  We 
showed,  on  the  authority  of  Mr.  Donaldson,  that  in  consequence  of  the 
want  of  unity  of  action,  very  large  sums  had  been  expended  in  rebuilding 
the  main  sewers  and  deepening  the  outlets.  Thus,  the  Essex-sireet  sewer, 
between  1810  and  LS3G.  was  lowered  throughout  a  length  of  5SO0  feet,  or 
upwards  of  a  mile.  The  eastern  branch  of  the  Hartshorn-lane  sewer, 
likewise  in  the  Westminster  Comniission,  between  1831  and  lS3t)  was 
lowered  throughout  a  length  of  4200  feet ;  and  another  branch  of  the  same 
sewer,  between  lb20  and  1S37,  throughout  a  length  of  3400  feel.  The 
whole  of  the  King-street  sewer  was,  before  1832,  lowered  on  a  Ien"th  of 
1200  feet,  and  the  Wood-street  sewer,  the  College-street  sewer,  and  the 
Horseferry-road  sewer,  were  also  lowered.  Thus,  in  one  division — the 
Westminster  division — the  great  extent  of  21,450  feet  (or  4  miles)  of  new 
main  sewer  has  been  constructed.  Of  this  we  should  not  of  itself  com- 
plain, if  the  whole  system  were  not  faulty,  and  if,  instead  of  merely  rec- 
tifying old  errors,  the  uew  works  did  not,  as  we  have  already  shown, 
involve  further  errors. 

The  works  on  King's  Scholars'  Pond  Sewer  are  so  heavy  and  so  extra- 
ordinary, that  Mr.  Donaldson  and  others  look  upon  them  with  a  great 
degree  of  pride,  as  involving  the  application  of  much  skill  and  ingenuity 
to  overcome  the  difficulties  with  v^hich  the  surveyors  had  to  contend. 
Thus,  the  driving  of  the  new  sewer,  for  5o0  feet  in  length,  and  at  a  con- 
siderable depth,  was  carried  on  from  vvithinside  the  sewer,  and  an  inverted 
arch  was  constructed,  and  the  old  obstructions  removed  ;  the  works  being 
carried  on  under  buildings,  and  having  been  considered  impracticable  by 
John  Rennie,  Jessop,  Chapman,  and  others.  In  some  parts  of  i^s  course, 
this  sewer  was  driven  under  courts  narrower  than  itself,  and  frequently 
below  the  foundations  of  contiguous  buildings,  without  inflicting  injury 
upon  them. 

It  is  scarcely  credible,  that  works  so  expensive  and  so  difficult  should 
have  been  undertaken  without  any  adequate  necessity  ;  and  yet  such  is 
the  fact,  for,  as  we  have  already  shown,  tlie  Regent-street  sewer  is  amply 
sufiicient  for  the  drainage  of  the  district ;  and,  by  the  use  of  it,  the  en- 
largement, or  rather  reconstruction,  of  the  King's  Scholars'  Pond  Sewer 
might  have  been  avoided,  and  the  drainage  carried  to  a  shorter  and  more 
etfective  outfall. 

The  works  in  the  City  of  London  Commission  have  been,  to  a  great 
extent,  of  the  same  character  as  in  the  Westminster  Commission,  having 
been  directed  to  the  formation  of  new  outfalls,  not  for  their  own  drainage, 
but  for  that  of  the  upland  districts.  Under  a  proper  system,  the  expense 
of  the  outfalls  would  fall  on  the  whole  district,  and  the  outfalls  would  be 
properly  adapted  to  the  extent  of  duty  which  they  have  to  perform. 

The  AV'eslminster  Commission,  among  others,  long  persisted  in  the  use 
of  flat  sides  to  their  sewers,  though  frequent  failures  occurred  in  their 
application,  and  they  were  expensive  and  cumbrous  in  construction,  while 
there  was  adequate  experience  that  the  oval  form  of  sewer  adopted  in  the 
Regent-street  and  Holborn  divisions  was  of  greater  solidity,  was  less  ex- 
pensive, and  better  calculated  to  secure  a  quiik  drainage.  Naturally,  the 
great  object  in  sewage  is  to  get  rid  of  noxious  waters  as  quick  as  possible  ; 
not  to  keep  them  petiiied  up,  festering  among  the  dwellings  of  the  people, 
but  to  discharge  them  with  the  utmost  speed.  This,  the  Westminster  form 
of  sewer  was  not  calculated  to  effect ;  while  the  oval  form  was  perfectly 
competent,  as  the  investigations  in  our  Journal,  and  the  subsequent  adop- 
tion of  our  views,  have  fully  proved. 

A  comparison  of  two  classes  of  sewers,  in  the  Westminster  and  Holborn 
divisions  of  sewers,  under  the  old  plan,  will  show  how  wasteful  was  the 
expenditure  under  the  former  system. 

In  these  calculations,  the  cost  of  materials  and  labour  being  taken  as 
the  same  in  each  case,  at  Is.  per  foot  reduced,  or  £13  12s.  per  rod  of 
brickwork,  and  Is.  per  cubic  yard  for  digging,  strutting,  and  filling-in  or 
removing  the  surplus  ground  ;  the  top  of  the  sewer  being  taken  as  six  feet 
belo»v  the  surface  of  the  ground. 

Westminster  first  class  sewer  ;  17  feet  brickwork,  17s. ; 

3-^  yards  digging,  3s.  4d.;— total         ....      20s.  4d. 
Holborn   and   Finsbury  first-class  sewer :   12  feet  brick- 
work, 12s. ;  3  yards  digging,  3s. ; — total    .         .         .      los.  Od. 
This  shows  a  difference  of  5s.  4d.,  or  more  than  30  per  cent. 
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Westminster  second-class  sewer:    IS  feet  brickwork, 

1 5s.  ;  3  yards  digging,  3s. ; — total      ....      183.  Od. 
Holborn  aod  Finsbury  second-class  sewer:  9  feet  brick- 
work, 93. ;  2J  yards  digging,  2s.  4d. ;— total       .         .      Us.  4d. 
This  shows  a  dirt'erence  of  Gs.  8d.,or  between  j(»  and  60  per  cent. 

A  Holborn  first-class  sewer  used  to  cost  less  than  a  Westminster  first  or 
second  class — being,  in  fact,  20  per  cent,  cheaper  than  the  Westminster 
second-class  sewers.  It  is,  therefore,  scarcely  conceivable  that  the  mon- 
strous waste  of  money  involved  in  carrying  out  the  Westminster  mode  of 
construction  should  have  been  so  long  persevered  in. 

The  worst  feature,  however,  in  the  present  administration  of  the  sewage 
is,  that  it  is  virtually  iuacessible  to  that  class  of  houses  which  most  require 
drainage ;  and  it  is  no  exaggeration  to  say,  that  the  dwellings  of  the  lower 
classes  in  London  are  left  without  drainage.  Very  expensive  and  very- 
well  constructed  main  sewers  and  secondary  sewers  are  laid  down,  but  so 
far  from  being  applied  to  drain  the  dwellings,  it  is  as  much  as  they  do  to 
drain  the  surface  of  the  streets  and  roads.  This  arises  from  the  commis- 
sioners of  sewers  carrying  their  labours  no  further  than  the  streets,  leaving 
the  huussholders  to  make  the  communications  with  the  sewers. 

We  were  going  to  say  that  the  commissioners  left  the  householders  to 
make  the  communications  at  their  own  expense  with  the  main  sewers, 
but  that  would  scarcely  represent  the  true  state  of  the  case,  for  the 
fact  is,  that  the  householders  can  only  make  a  communication  by  ex- 
posing themselves  to  heavy  pains  and  penalties.  The  regulations  of  the 
commissioners  in  most  districts  require  as  much  expense  to  be  incurred  in 
carrying  a  drain  up  to  a  house,  as  in  laying  a  sewer  in  a  small  street,  and 
the  result  is  that  sewer  drainage  is  a  luxury  unattainable  by  many  of  the 
middle  classes,  and  the  majority  of  the  mechanics  and  of  the  poorer 
classes. 

A  most  expensive  main  sewer  may  run  within  a  few  yards  of  a  house, 
but  the  ou'lay  required  for  running  a  drain  into  it  is  so  large,  is  so  dis- 
proportioned  to  the  necessity  of  the  house,  and  so  exorbitant  in  reference 
to  the  means  of  the  landlord  and  the  extent  of  the  rental,  that  the  idea  of 
incurring  such  an  expense  is  given  up  as  hopeless.  The  consequence  is 
that  numbers  of  bouses  have  cesspools,  and  in  the  closely  crowded  houses 
in  the  small  courts  and  alleys,  it  may  be  taken  as  the  general  rule  that 
there  are  no  water  closets,  that  fetid  waters  are  kept  on  the  premises,  that 
noxious  miasma  is  as  it  were  hoarded  up,  and  all  the  appliances  of  fever  are 
held  in  readiness  to  tell  with  fatal  etTect  among  a  population,  whose  careless 
and  improvident  habits  readily  predispose  them  to  the  attacks  of  infectious 
disease.  For  such  a  state  of  alVairs,  so  fatal  to  the  poorer  classes  and  so 
dangerous  to  the  wealthier,  the  commissioners  of  sewers  must  be  held  ac- 
countable ;  and  no  remedy  can  be  considered  effectual  until  such  a  s)stem 
is  adopted,  as  will  make  it  incumbent  on  the  officers  of  sewers  to  provide 
adequate  drainage  for  every  house,  rich  or  poor,  and  give  medical  men 
and  officers  of  health  the  efficient  means  of  removing  evils  which  they 
may  deplore,  but  cannot  prevent. 

We  have  already  stated  in  the  pages  of  the  Journal  that  the  charge  of 
the  Westminster  Commission  of  Sewers  acted  as  prohibitory  on  fourth  rate 
houses  within  their  jurisdiction,  the  charge  being  lOs.  per  foot.  This 
charge  of  10s.  per  foot  is  made  on  the  length  of  the  froniage  of  the 
house  for  permission  to  be  allowed  to  enter  one  of  the  commissioners' 
sewers,  built  at  the  expense  of  the  public;  and  if  it  be  a  corner  house, 
the  commissioners  will  not  allow  it  to  be  drained  at  all  into  the  sewer, 
although  there  is  a  public  one  within  12  feet  of  the  house,  and  will 
compel  the  party  to  build  a  new  sewer  along  the  front  of  the  house,  and  be 
at  the  expense  of  an  expensive  connection  with  the  old  sewer.  The  whole 
expense  of  forming  this  sewer  and  a  drain  for  one  fourth-rate  house  would 
cost  at  the  least  \ol.  to  20^,  being  10  per  cent,  on  the  cost  of  the  house, 
which  might  be  rlooe  for  about  '21.,  if  the  commissioners  would  allow  the 
house  to  be  draiued  into  the  existing  sewer.  This  is  not  a  supposed  ease, 
but  one  which  has  actually  occurred  within  the  Westminister  district,  so 
that  parties  considered  it  their  duty  to  construct  cesspools  to  avoid  an  ex- 
cessive outlay.  By  requiring  each  house  to  have  separate  drains,  at  what- 
ever distance  the  house  maybe  from  the  sewer,  the  charge  of  a  heavy 
drain  is  seriously  aggravated,  whereas  in  many  cases  one  drain  would  be 
sufficient  for  two  or  even  for  three  houses.  In  fact,  what  is  the  difference 
between  allowing  such  a  practice,  and  running  an  inferior  sewer  up  a 
small  court  into  which  many  short  drains  are  allowed  to  be  made  ? 

We  wish  some  member  of  the  House  of  Commons  would  move  for  a  re- 
turn of  the  length  of  all  the  sewers  which  have  been  built,  rebuilt,  or  re- 
paired at  the  expense  of  the  public  hy  the  commission,  their  cost,  and  the 
actual  number  of  houses  ou  each  side  of  the  sewer  which  draiu  into  it,  and 


the  number  which  do  not,  distinguishing  courts  ;  if  we  are  not  very  much 
mistaken,  this  return  alone  would  upset  the  present  commission,  and  would 
show  that  these  commissions  do  their  utmost  to  obstruct  the  drainage  of 
the  metropolis,  and  consequently  to  injure  the  health  of  the  inhabitants. 
M'hat  we  contend  for  is,  that  if  the  commissioners  are  obliged  to  construct 
a  sewer  for  public  purposes,  that  all  the  houses  ou  each  side  should  be 
allowed  to  enter  it,  for,  generally  speaking,  where  the  commissioners  do 
build  a  sewer,  it  is  through  au  old  district  which  has  been  paying  sewer 
rates  for  many  years:  for  instance,  a  sewer  has  been  built  in  High-street, 
St.  Giles's,  by  the  commissioners,  and  although  the  houses  on  each  side 
have  been  paying  rates  these  50  or  60  years  past,  they  are  not  allowed  to 
drain  into  it,  without  paying  a  fine  of  ten  shillings  per  foot  frontage. 

If  the  management  of  the  sewage  in  the  metropolis  present  such  a  state 
of  allairs,  what  can  be  said  of  the  paving  boards?  It  is  bad  enough  to 
have  half-a-dozen  commissions  of  sewers,  each  of  which  embraces  a  large 
borough  or  many  parishes;  but  the  paving  boards  in  many  cases  have  not 
even  the  jurisdiction  of  a  parish  or  a  borough,  but  some  parishes  are  split 
up  among  a  score  paving  boards,  each  separate  estate  having  its  own  par- 
ing and  lighting  boards,  its  own  set  of  commissioners,  and  its  own  set  of 
officers  to  take  charge  of  the  paving,  lighting  and  cleansing  of  a  narrow 
confined  district.  The  nuisance  prevails  to  such  an  extent,  and  the  want 
of  organization  is  so  strongly  felt,  that  it  is  most  extraordinary  that  it 
should  have  been  submitted  to  so  long.  If  Lord  Morpelh  should  let  the 
commissions  of  sewers  alone — though  we  do  not  see  why  he  should — there 
ought  at  any  rate  to  be  a  consolidation  of  the  paving  boards,  either  into  a 
central  board  or  borough  boards.  At  present,  the  City  of  London  is  the 
only  district  having  a  consolidated  board,  which  is  also  that  of  the  commis- 
sioners of  sewers,  and  nothing  has  occurred  in  the  working  of  that  board 
to  show  its  inferiority  to  the  labours  of  the  score  or  more  boards,  who  mis- 
manage the  affairs  of  districts  not  greater  in  superficies,  nor  of  more  im- 
portance in  extent  of  traffic. 

It  is  stated,  that  besides  the  City  of  London  Commission  and  the  Regent- 
street  Commission,  there  are  no  less  than  84  different  boards  having  the 
management  of  the  paving  in  the  metropolis.  In  the  parish  of  St.  Pancras 
alone  there  are  no  less  than  16  different  boards.  In  Kensington  there  are 
ten  boards,  in  Lambeth  there  are  seven  boards,  in  Newington  Butts  six,  in 
Whitechapel  six,  in  Bermondsey  five,  in  St.  George's,  Southwark,  four, 
in  St.  Andrew's,  Holborn,  four,  and  in  Shoreditch,  four. 

Some  boards  have  only  the  management  of  the  highways,  some  only  of 
the  lighting. 

Altogether  there  is  such  a  confusion  that  the  commissioners  themselves 
in  some  cases  scarcely  know  what  they  are  about. 

Of  course,  each  of  these  boards  has  it  own  commissioner,  its  own  clerk, 
its  own  surveyor,  and  its  own  rates,  and  it  is  easy  to  determine  what  must 
be  the  consequences, — that  while  the  ratepayers  are  overcharged  for  such  an 
establishment,  the  officers  are  inadequately  remunerated.  Instead  of 
liberal  salaries  being  given  to  parties  of  competent  abilities,  miserable 
stipends  are  allotted  to  those  who  now  discharge  the  offices,  while  the 
public  are  not  thereby  benefited. 

That  it  is  requisite  to  have  eighty-six  clerks  to  boards  and  their  subordi- 
nates, we  cannot  conceive  that  anyone  will  take  ihe  trouble  to  affirm; 
while  their  reduction  would  leave  a  well-paid  staff,  and  effect  a  large 
saving. 

The  surveyors  and  assistants  attached  to  eighty-six  boards  would,  no 
doubt,  be  reduced  in  number,  though  perhaps  not  to  such  an  extent  as  the 
clerks,  while  the  re-appointments  would  secure  a  large  and  efficient  body 
of  officials,  wilh  a  graduated  scale  of  liberal  salaries  ;  giving  a  stimulus  to 
merit,  and  holding  out  an  adequate  reward  for  long  services. 

M'e  are  sure  that  the  surveyors  of  the  City  of  London,  of  the  Woods  and 
Forests,  and  of  St.  Maryleboue,  are  not  worse  piid  than  the  surveyors  of 
such  petty  districts  as  Ely  Place,  the  Saffron  Hill  Liberty,  Tothill  Fields, 
the  Brewer's  Estate,  the  Lucas  Estate,  or  the  Harrison  Estate. 

Under  the  present  state  of  afl'airs,  it  frequently  happens  that  the  com- 
missioners of  sewers  or  of  paving  are  restricted  in  their  powers  of  useful 
action,  or  imagine  themselves  to  be  so,  aad  as  the  cost  of  amending  a  local 
act  for  a  small  district  is  considerable,  they  are  often  virtually  debarred 
from  the  official  discharge  of  their  duties.  This  is  one  of  the  many  cir- 
cumstances consequent  on  their  small  and  limited  jurisdictions.  Some  of 
the  commissioners  of  sewers  consider  that  they  are  not  empowered  to  do 
anything  else  but  to  repair  old  sewers, — all  concur  that  they  have  no 
effective  powers  to  make  drains  to  houses,  or  to  take  necessary  measures 
for  the  preservation  of  the  public  health. 

There  is  nothing  in  the  management  of  these  paving  boards,  nhich  can 
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be  coQsidercd  at  all  favourable  to  their  pretensions  of  fulfilling  their  duties. 
They  are  virtually  irrespunsible  in  the  discharge  of  individual  duties,  and 
individuals  are  powerless  against  them  ;  while  being  appointed  by  popular, 
and  often  by  parly  election,  they  will  take  no  measures,  which  by  increas- 
ing the  rales,  may  secure  a  better  slate  of  affairs,  but  endanger  their  tenure 
of  office. 

It  is  scarcely  possible  to  walk  down  a  main  street  without  seeing  the 
various  tastes  of  these  ^enlleuien  exhibited  in  the  shape  of  specimens  of 
granite,  macadam,  wood,  or  asphalte,  in  every  variety  of  form,  often  so 
badly  constructed  as  to  en<langer  the  lives  and  limbs  of  passengers  and 
cattle,  and  always  in  such  a  filthy  condition  as  to  be  a  serious  and  objec- 
tionable nuisance.  By  the  dirty  state  of  the  streets  and  roads,  the  houses 
are  bespattered  with  mud,  and  shopkeepers  are  deterred  from  adopting 
light  and  expensive  paintings  and  decorations.  The  dust  created  is  blown 
into  the  houses  to  the  deterioration  of  books,  linen,  and  furniture,  and  in 
the  case  of  tradesmen,  to  the  very  considerable  injury  of  their  stock.  As 
to  passengers,  in  summer  their  eyes,  mouths,  and  nostrils  are  filled  with 
dried  horse  dung  under  the  name  of  dust,  and  in  winter  their  clothes  are 
spoiled  by  the  accumulations  of  mud  ;  whereas,  under  a  proper  system,  it 
has  been  practically  shown,  there  is  no  reason  why  even  the  most  crowded 
thoroughfares  should  not  be  kept  clean,  summer  and  winter. 

Upon  the  wasle  of  manure  which  takes  place  in  the  metropolis,  we  will 
not  dilate.  It  suffices  that  it  is  disgraceful  to  a  practical  country  like 
this,  that  such  large  resources  should  be  lost  to  our  agriculture. 

We  must  say,  that  if  an  amalgamation  of  commissioners  is  to  take  place, 
we  can  see  no  reason  why  it  should  not  include  the  metropolitan  roads  and 
the  county  bridges,  which  should  certainly  not  be  separated  from  the  juris- 
diction of  a  competent  authority. 

We  are  free  to  admit,  as  we  have  already  said,  that  it  may  be  a  matter 
of  question  how  far  Government  control  should  extend,  but  we  do  not  think, 
on  a  fair  and  impartial  investigation,  there  can  be  any  doubt  that  a  con- 
solidation should  take  place  under  one  body  of  the  jurisdictions  for  drain- 
ing, paving,  lighting,  and  cleansing  the  metropolis. 

Whether  that  should  be  under  a  Government  board,  or  whether  under 
an  elective  board,  we  are  not  prepared  to  determine,  though  each  would 
have  its  advantages  and  disadvantages. 

A  Government  board  would  be  virtually  irresponsible,  and  would  in- 
volve the  disposal  of  a  considerable  amount  of  patronage,  over  which  at 
the  present  time  no  effectual  control  could  be  devised. 

An  elective  board  might  want  unity,  might  court  popularity  by  avoiding 
the  discharge  of  disagreeable  duties,  and  might  dispose  of  its  patronage  if 
not  for  political  purposes,  at  any  rate  for  jobbing  purposes. 

Some  of  the  evils  of  an  elective  board  might  be  readily  cured  by  making 
the  election,  not  annual,  but  for  a  period  of  four  years,  thereby  securing  a 
certain  degree  of  permanence  of  character  in  the  board,  and  at  the  same 
time  leaving  each  member  at  a  proper  period  to  answer  to  his  constituents 
for  the  discharge  of  his  duties.  At  present,  the  commissioners  of  sewers 
are  irresponsible,  and  no  Government  board  could  be  so  bad  in  that  re- 
spect. 

An  amalgamated  board  might  be  formed  from  representatives  of  each 
great  division  of  the  metropolis,  those  from  the  City  of  London  being 
named  by  the  corporation,  and  those  from  the  large  divisions,  as  St.  Pan- 
eras  and  St.  Marylebone,  being  named  by  the  vestries.  There  could  be  no 
more  difficulty  in  electing  members  of  such  an  administrative  and  repre- 
sentative body  than  in  electing  guardians  for  poor-law  boards,  and  we 
know  of  no  objection  to  the  adoption  of  such  a  course. 

Under  such  circumstances,  the  distribution  of  patronage  would  be  less 
obnoxious,  and  would  most  probably  be  faithfully  complied  with. 

If  such  an  elective  board  were  formed,  there  should  be  no  controlling 
power  on  the  part  of  the  crown,  for  that  would  destroy  the  energy  and  re- 
sponsibility of  the  board  without  transferring  it  elsewhere.  We  should, 
however,  be  disposed  to  allow  to  the  Crown  a  complete  power  of  inspec- 
tion, which  for  all  practical  and  useful  purposes  would  be  quite  as  effective 
as  control,  and  would  bring  the  proceedings  of  the  board  within  the  cog- 
nisance of  parliament. 

At  all  events,  whatever  may  be  our  views  as  to  the  parties  with  whom 
power  should  be  intrusted,  we  have  no  doubt  it  is  for  the  interest  of  the 
public,  and  for  the  interest  of  archilects,  engineers,  and  surveyors,  that  the 
general  principles  of  Lord  Morpeth's  bill  should  be  adopted  and  carried 
out. 


THE  ROYAL  ITALIAN  OPERA,  COVENT  GARDEN. 

One  of  the  most  important  architectural  events  of  the  season  has  been 
the  recouslruclion  of  Covent  Garden  Theatre,  as  the  Royal  Italian  Opera. 
This  has  been  executed  under  the  direction  of  IMr.  Benedict  Albano, 
hitherto  better  kjiown  as  an  engineer,  in  which  profession  he  has  already 
acquired  much  repulalion  among  us.  The  transition  from  flax-mills, 
sleam  boats,  anrl  railways,  to  an  Opera-house,  is  a  sudden,  perhaps  a 
violent  one,  but  Mr.  Albano  has  shown  that  in  the  fine  arts  and  the  uselul 
arts  he  has  equal  powers  of  design  and  execution. 

Covent  Garden  was  previously  known  as  one  of  our  largest  theatres, 
but  it  did  not  afford  the  extent  of  acconimodatiuu  required  by  the  new 
lessees,  and  Mr.  Albano  therefore  laid  before  them  three  plans,  one  by 
which  It  would  have  been  Iransfoniied  into  the  largest  theatre  in  the  world, 
surpassing  San  Carlo  and  La  Scala,  a  second  smaller  ihan  those  theatres,  and 
a  'bird  which,  though  it  gave  additional  tiers  of  private  boxes,  left  the 
theatre  of  its  original  size.  It  is  the  second  plan  which  has  been  adopted, 
though  we  wish,  for  Mr.  Alhano's  sake  and  our  own,  he  had  been  allowed 
to  eclipse  our  foreign  rivals,  and  redeem  us  from  Byron's  old  reproach  of 
inferiority  to  theatres  which  will  each  accommodate  nearly  41)00  persons. 

The  old  Covent  Garden  Theatre,  it  will  be  remembered,  was  constructed 
by  Sir  Robert  Smirke,  afler  the  fire  in  1808.  He,  also,  wished  to  have  a 
larger  theatre,  but  was  overruled  by  John  Kemble,  who  was  fearful  that 
if  the  theatre  were  larger  nobody  would  be  seen  or  heard.  Sir  Robert's 
object  was  therefore  to  construct  the  smallest  possible  interior  or  auditory 
within  as  large  an  available  exterior  as  possible.  His  interior  stood  against 
fire  and  harm  during  the  long  theatrical  generation  of  nearly  forty  years, 
but  has  succumbed  at  length,  before  the  hand  of  Mr.  Albano,  to  an  unhappy 
fate,  that  of  the  destruction  of  works,  which  is  likely  to  attend  Sir  Robert 
Sinirke,  as  it  has  Sir  John  Soane.  Sir  Robert  modelled  his  building,  ac- 
cording to  his  statement,  on  the  Parthenon  at  Athens,  and  the  exterior 
possessed  considerable  merit. 

We  must  now  proceed  to  give  what  sketch  we  can  of  the  building, 
though  we  cannot  go  into  any  detail,  in  consequence  of  our  engravings  not 
being  compleie  for  the  present  number,  which  prevents  us  fi  oiu  making 
ihe  necessary  references  to  illustrate  our  description. 

It  must  be  observed  ihat  the  great  design  has  been  to  convey  the  idea  of 
grandeur  and  imposing  magnitude,  and  this  has  been  most  skilfully  carried 
out;  while  all  that  constructive  skill  could  do,  and  all  that  attention  to 
comfort  demanded,  has  been  completely  etfected. 

The  plan  having  been  settled,  Mr.  Albano  proceeded  to  pull  down  the 
whole  interior  of  the  audience  part  and  parts  adjoining,  and  to  re-arrange 
it.  He  has  thus  been  able  to  get  an  enormous  auditory,  and  a  grand  range 
of  saloons  with  suitable  approaches. 

In  the  grand  front,  beyond  what  we  have  already  noticed,  the  chief  alter- 
ation is  the  carrying  of  a  carriage-way  beneath  the  portico,  whereby 
visitors  are  saved  the  annoyance  of  getting  out  of  their  carriages  in  the 
wet,  and  the  street  approaches  are  widened. 

On  entering  by  the  grand  front,  a  magnificent  hall  and  staircase  attract 
attention.  These  are  decorated  with  columns  painted  in  imitation  of  Sienna 
marble,  and  lighted  from  lofty  bronze  candelabra. 

At  the  head  of  the  staircase  is  a  range  of  saloons  level  with  the  grand 
tier,  and  130  feet  in  length.  Preceding  these  is  the  Shakspeare  room,  with 
a  statue  of  the  poet;  the  next  is  the  ante-room  communicating  with  the 
saloon  or  crush-room,  forming  three  compartments  by  means  of  Ionic 
columns,  and  with  a  quantity  of  large  mirrors  on  the  walls.  As  the  walls 
are  papered  with  green,  the  gilding  produces  an  exceedingly  good  effect, 
while  comfort  and  luxury  are  consulted  in  the  ottomans  and  couches. 

On  entering  the  theatre,  it  is  seen  that  its  dimensions  are  on  a  very  large 
scale,  as  to  height  and  breadth.  The  breadth  between  the  boxes,  (JO  feet 
diameter,  is  particularly  striking,  and  also  the  extreme  height  of  the  house. 
The  pit  has  been  sunk,  and  the  tiers  of  boxes  now  rise  six  in  number, 
forming  a  colossal  amphitheatre  of  unaccustomed  proportions. 

The  dimensions  of  the  house  are  80  feet  from  the  curtain  to  the  front  of 
the  boxes,  and  60  feet  in  breadth  between  the  boxes,  and  the  width  across 
the  stage  between  the  columns  of  the  proscenium  46  feet. 

The  ceiling  is  one  of  the  attractions.  Its  dimensions  are  70  feet  by  62  feet. 
From  the  centre  depends  the  enormous  chandelier,  one  of  the  largest  in  Eng- 
land, and  which  is  almost  the  only  source  of  light  to  the  house.  It  con- 
sists of  several  rings  of  light,  and  twelve  clusters  of  twenty  to  five-and- 
twenty  jets,  producing  the  most  brilliant  light,  while  the  reflection  and 
polarization  of  the  drops  and  pendants  increase  the  picturesque  effect.    The 
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ceiline  itself  represents  tlie  sky,  and  is  of  peculiar  form,  partly  elliptic  and 
partly  hyperbolic,  so  as  to  be  in  conformity  with  acoustic  principles.  It  is 
also  coveil  all  round.  We  may  note,  too,  that  the  proscenium  forms  a 
splayed  arch,  so  as  to  throw  the  voice  into  the  centre  of  the  house.  All 
that  could  be  done  to  make  the  house  a  good  hearing  house  has  been 
effected. 

The  ceiling  is  in  keeping  with  the  decorations  of  the  houSe,  of  which  the 
leading  colours  are  %vhite  and  gold,  here  and  there  set  off  with  a  slight 
turquoise  blue.  The  relieved  ornaments  are  all  in  the  cannabic  composition, 
which  admits  of  the  gilding  being  highly  burnished.  The  whole  effect  of 
the  decorations  is  chaste  and  picturesque,  while,  by  the  boldness  of  the 
proportions,  grandeur  is  preserved. 

We  may  note  that  the  ventilation  has  been  the  subject  of  the  special  care 
of  the  architect,  and  in  which  he  seems  to  have  attained  much  success. 

The  approaches  to  the  house  have  all  been  re-arranged,  separate  entrances 
being  provided  to  the  royal  boxes,  to  the  boxes  and  stalls,  to  the  pit,  and  to 
the  gallery,  with  fire-proof  staircases.  The  details  in  every  part  are  also  so 
arranged  as  to  give  the  greatest  comfort,  and  to  enable  a  large  audience 
conveniently  to  sit  through  a  long  performance,  as  well  as  to  hear  perfectly. 
This  is  really  as  great  an  advantage  to  the  actor  as  to  the  bearer,  as,  without 
it,  due  attention  cannot  be  paid  to  any  representation,  however  skilful. 

While  we  cannot  withhold  our  testimony  to  the  solidity  of  the  construc- 
tion, having  inspected  it  in  detail,  we  are  bound  also  to  notice  the  rapidity 
with  which  the  alterations  were  completed,  the  old  interior  having  been 
pulled  down,  and  the  new  one  erected  from  the  foundations,  within  four 
months.  This  is  a  great  feat,  performed  by  Mr.  Albano  ;  and  we  must  state 
that  great  credit  is  due  to  Mr.  Holland,  the  builder,  and  Mr.  Ponsonhy,  the 
decorator,  for  the  rapid  manner  they  have  executed  the  work.  The  brilliancy 
of  the  gas  also,  it  is  to  be  observed,  is  due  to  the  use  of  .Mr.  Low's  patent 
for  napthalizing  it. 


STATE  AND  PROSPECTS  OF  FRENCH  RUI.WaYS.* 
One  of  the  greatest  advances  that  has  yet  taken  place  in  the  progress  of 
European  civilisation  is  slowly  but  surely  approaching  in  the  comprehensive 
system  of  railways  in  course  of  construction  in  France.  The  object  of  the 
following  review  is  rather  to  glance  rapidly  at  the  present  position  of  French 
railwavs  than  to  dwell  at  any  length  on  the  reflections  that  naturally  present 
themselves  on  entering  into  the  consideration  of  such  a  subject. 

Paris  to  Rouen. — The  lirst  line  that  comes  under  our  notice  is  that  from 
Paris  to  Rouen,  opened  for  traffic  on  Ist  May,  1843,  being  the  first  of  the 
French  railways,  in  tlironological  order,  which  was  comjileted  to  the  north 
of  Paris.  It  is  eighty-fuur  English  miles  in  length,  and  was  constructed 
from  the  plans  of  -Mr.  Locke,  the  engineer  of  the  South  Western  Railway. 
The  present  net  returns  are  about  8  per  cent,  on  the  capital,  and  the  receipts 
which  were  8,832/.  from  passenger  traffic,  and  3,722/.  from  goods  traffic  in 
Januarv,  1844,  were  respectively  10,038/.,  and  14,693/.  in  the  same  month 
of  the  present  year.  The  extension  of  this  railway,  S7  miles  in  length,  from 
/loucn /o //acre,  is  completed,  and  opened  last  mouth:  it  has  occupied  a 
long  time  in  constructicui,  from  the  numerous  works  of  art  necessitated  by 
the  uneven  character  of  the  country  through  which  it  runs:  among  others, 
six  important  viaducts,  one  of  which — that  at  I'.arentin — fell  down  shortly 
after  it  was  completed,  ahput  fourteen  months  ago,  aird  has  since  been  re- 
built. There  is  also  a  bridge  over  the  Seine,  at  Rnuen,  about  1.200  feet 
long.  This  line  will  complete  the  railway  communication  between  Paris  and 
Havre,  which  is  the  port  of  the  capital,  as  far  as  its  maritime  trade  with 
countries  out  of  Europe  is  concerned, and  where  it  will  communicate  directly 
with  extensive  docks  now  building.  The  terminus  of  the  Uouen  raiUvay,  at 
Paris,  in  common  with  that  of  the  short  lines  from  Paris  to  St.  Germains, 
and  to  Versailles,  by  the  right  bank  of  the  Si  ine,  opened  in  IS37  and  1839 
rcspectivelv.  In  1840  another  railway  was  comjileicd  to  Versailles  by  the 
left  bank  of  the  Seine.  Neither  has  proved  very  ]irofifable  ;  but  it  has  been 
proposed  for  the  two  companies  to  amalgamate,  and  from  a  joint  station  at 
Versailles,  to  extend  their  lines  to  Chartres,  Rennes,  and  liritanny. 

Paris  la  (jrleans. — Going  westward,  the  next  line  we  meet  is  that  from 
Paris  to  Orleans,  completed  at  the  same  time  as  that  from  Paris  to  Rouen,  in 
1843.  The  length  of  this  line,  including  a  branch  to  Corbeil,  is  93  miles; 
the  share  capital  ],fiO0,O00/.,  and  the  net  returns  about  10  per  cent.  It  not 
only  unites  I'aris  with  the  flourishing  city  of  Orleans,  but  also  is  extended 
thence  in  several  directions;  Ist,  by  tlie  Orleans,  Tours,  and  Bordeaux  Rail- 
way, 300  miles  long,  now  in  progress  throughout,  and  already  opened  from 
Orleans  to  Tours,  a  distance  of  60  miles  ;  2nd,  by  the  Tours  and  Nantes 
Kailway,  a  branch  from  this  to  the  principal  centre  of  commerce  on  the  west 
coast  of  France,  120  miles  in  length,  the  works  of  which  are  in  a  very  for- 
ward state  for  about  6.')  miles,  from  Tours  to  Angers ;  3rd,  by  the  central 
railway  from  Orleans  to  Vierzon,  Bourges,  and  Chiteauroux.     From  Orleans 
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to  Bourges  by  Vierzon,  a  distance  of  70  miles  is  completed,  and  may  be 
opened  for  traffic  as  soon  as  a  bridge  over  the  Loire  at  Orleans  is  fioiehed. 
As  the  construction  of  such  a  bridge  will  require  a  considerable  time,  a  tem- 
porary bridge  is  about  to  be  thrown  over  to  connect  the  two  railways  in  the 
interim. 

Paris  to  the  Mediterranean. — The  next  grand  trunk  line  leaving  Paris  is 
that  to  the  Mediterranean,  the  first  section  of  which,  from  Paris  to  Lyons, 
will  he  about  300  miles  in  length.  It  is  in  progress  throughout,  but  will  not 
be  completed  until  1849  at  the  earliest.  About  45  miles  from  Dijon  to 
Chalons,  situated  half-way  between  the  two  extremities  of  the  line,  are  nearly 
completed,  and  might  be  opened  in  the  course  of  the  present  year.  From 
Lyons  there  are  railways  already  open  to  St.  Etienne,  Andredieux,  and 
Roanne,  remarkable  as  being  the  first  lines  of  any  length  completed  in 
France.  The  total  length  is  about  90  miles,  and  these  afford  communication 
between  the  valleys  of  the  Rhone  and  Loire,  and  pass  through  the  Loire  coal 
fields.  The  great  line  to  the  Mediterranean  is  continued  from  Lyons  through 
.Vvignon  to  .Marseilles ;  that  part  from  Lyons  to  Avignon,  195  miles  in  length, 
incluiling  a  branch  to  Grenoble,  is  not  yet  begun,  although  in  the  bands  of  a 
company;  from  Avignon  to  Marseilles,  65  miles  in  length,  is  nearly  finished, 
and  will  probably  be  opened  in  the  present  year.  A  railway,  which  will 
branch  from  this  at  Tarascon,  and  runs  to  Nimes,  Montpellier,  and  Cette,  a 
rising  port  on  the  Mediterranean,  with  a  branch  to  the  mineral  district  about 
Alais,  is  finished,  as  also  a  small  line  in  the  neighbourhood  of  Bordeaux.  A 
junction  railway  from  Bordeaux  to  Cette  through  Toulouse  has  been  pro- 
posed, and  a  company  has  been  formed  to  construct  it. 

Paris  to  Strasburg. — A  company  has  also  taken  the  railway  from  Paris  to 
Strashurg,  the  length  of  which,  including  branches  to  Kheims  and  to  Metz 
and  the  Prussian  frontier,  is  nearly  three  hundred  and  sixty  miles.  The 
works  are  in  rapid  progress,  and  a  tunnel  under  the  Vosges,  2,800  yards  in 
length,  completed.  The  greater  part  of  the  line  will  be  finished  in  1848, 
and  the  rest  in  1849,  with  the  exception  of  the  section  from  St.  Pizier  to 
Nancy,  which  cannot  be  completed  before  18.t0.  A  line  from  Strasburg  to 
Bale,  the  total  length  of  which,  including  the  branch  from  Mulhouse  to 
Thaun,  is  95  miles,  was  opened  in  the  summer  of  1841 ;  it  has  not  enjoyed 
much  trafiic,  and  cannot  until  extended  from  Strashurg  to  the  more  important 
towns  on  the  lower  part  of  tl.e  Rhine.  In  the  district  enclosed  between  the 
Paris  and  Lyons  and  Paris  and  Strasburg  railways,  one  railway  is  in  pro- 
gress, viz.,  a  branch  from  the  former  line  to  Troyes,  and  another  is  proposed 
from  Dijon  to  Mulhouse,  uniting  the  two.  One  from  St.  Dizier  to  Gray,  the 
point  where  the  Loine  becomes  navigable,  has  also  been  spoken  of. 

The  Xorthern  Line  from  Paris. — The  next  line  we  arrive  at,  pursuing  our 
course  r(mnd  the  French  territory,  is  the  Northern  line  from  Paris  through 
Amiens  and  Arras  to  Douay,  where  the  railway  is  continued  in  two  direc- 
tions, one  branch  proceeding  through  Lille  to  the  Belgian  frontier,  where  it 
meets  the  Belgian  state  line  from  (jheut,and  the  other  reaching  the  frontier 
via  Valenciennes,  whence  it  is  continued  by  the  Belgian  government  line  to 
Brussels.  The  total  length  is  204  miles,  and  the  railway  was  opened  through- 
out on  the  20ih  June  last.  Branches  from  Criel  (on  the  main  line)  to  St. 
Quentin,  and  from  Lille  to  Dunkirk  and  Calais  are  in  progress.  This  line  is 
of  great  importance,  as  connecting  Paris  with  Belgium,  Holland,  and  the 
North  of  Europe,  and  of  still  greater  from  the  fact  that  00  miles  of  it,  as  far 
as  .\miens,  form  part  of  the  approaching  railway  communication  between 
London  and  Paris.  The  rest  of  the  railway  from  Amiens  to  Boulogne,  75 
miles  in  length,  is  in  a  very  advanced  state,  and  will  be  completed  in  less 
than  a  year.  28  miles  from  Amiens  to 'Abbeville  have  been  finished  for 
some  months  past,  and  are  expected  to  be  opened  for  traffic  in  the  course  of 
next  month.  When  this  is  accomplished  the  journey  between  London  and 
Paris  will  be  comfortably  made  in  17  hours ;  and  in  12  hours  when  the  rail- 
way is  open  to  Boulogne.  To  complete  our  survey  of  French  railways,  we 
have  only  now  to  notice  the  branches  from  theUouen  and  Havre  Railway  to 
Dieppe  and  Fecamp,  for  the  construction  of  which  a  company  has  been  or- 
ganised. 

The  hasty  enumeration  we  have  made  of  the  various  French  railways  com- 
pleted, in  progress,  or  undertaken  by  companies  who  have  already  obtained 
their  acts,  appear  sufficient  to  justify  the  assertion,  that  when  finished,  they 
will  not  only  furnish  ready  communication  between  Paris  and  the  various 
centres  of  population  and  industry  throughout  the  French  territory,  but  also 
with  the  adjacent  countries ;  and  likewise  afford  great  facilities  on  several 
lines  of  transit  which  already  enjoy  considerable  traffic,  both  in  passengers 
and  goods,  and  some  of  which  are  indeed  the  high  roads  of  Europe  :  such  as 
those  from  London  to  Switzerland,  the  Mediterranean,  or  Spain,  through 
Paris,  from  the  United  States  to  Switzerland,  ria  Havre  (a  route  taken  by  a 
large  amount  of  goods-traffic).  &c. 

Little  remains  to  be  said  in  addition  to  this  almost  tabular  view  of  the 
French  system  of  railways;  but  it  would  be  incomplete  without  a  few  re- 
marks on  the  railway  legislation  of  France.  All  the  French  railways,  with 
one  or  two  exceptions,  are  only  conceded  to  the  companies  who  have  under- 
taken their  construction,  for  a  term  of  years,  so  that  the  companies  have  to 
provide  for  the  reimbursement  of  the  capital  at  the  expiration  of  the  lease 
by  means  of  a  sinking-funrl,  varying  according  to  the  length  to  which  it  ex- 
tends. The  railways  from  Paris  to  Rouen  and  to  Orleans  were  conceded 
directly  to  the  companies  for  terms  of  99  years ;  and  that  from  llnuen 
Havre  for  97  ;  their  agreements  with  the  government  having  been  aUe''- 
wards  submitted  to  the  Chambers  for  ratification.  After  1842  the  govern- 
ment began  to  work  on  its  own  account  on  several  of  the  great  lines  of  rail- 
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way,  the  exact  directions  to  be  taken  by  which  were  settled  by  the  Chambers 
in  that  year ;  and  since  that  period,  tlie  greater  part  of  the  new  lines  have 
been  put  up  to  auction,  and  conceded  to  the  company  ofl'ering  the  greatest 
reduction  on  a  maximum  term  of  concession  fixed  by  the  Chambers.  For 
some,  the  government  has  been  reimbursed  by  the  companies  for  any  outlay 
expended  on  the  line  conceded  to  them  ;  for  others,  it  continues  to  pay  all 
the  expenses  of  the  earth  work,  leaving  the  company  only  to  provide  the  rails 
and  working  stock — the  length  of  lease  of  course  varying,  as  one  or  other  of 
these  alternatives  has  been  adopted.  Among  the  lines  in  the  latter  position, 
are  those  from  Orleans  to  Bordeaux,  from  Orleans  to  Vierzon,  from  Tours  to 
Nantes,  from  Avignon  to  Marseilles,  and  from  Paris  to  Strasburg  ;  and  in 
the  former,  are  the  Northern  Railway,  those  from  Boulogne  to  Amiens,  from 
Paris  to  Lyons,  and  several  other  important  undertakings.  The  length  of 
the  leases  has  varied  much,  accor<ling  to  the  time  at  which  the  concession 
took  place.  The  Boulogne  and  Amiens  Railway,  conceded  in  October  1844, 
before  the  excitement  of  1845,  was  taken  for  90  years,  although  of  great 
value,  as  commanding  the  traffic  between  London  and  Paris ;  the  Northern 
Kailway,  taken  duiing  the  heat  of  that  excitement,  and  the  great  advantages 
of  which  had  been  greatly  exaggerated,  has  only  a  lease  of  38  years ;  the 
Paris  and  Lyons,  taken  subsequently,  has  one  of  41.  The  Lyons  and  Avig. 
non  is  conceded  for  45  years,  the  Bordeaux  and  Cette  for  66.  Among  the 
lines,  part  of  the  outlay  for  which  is  home  by  the  government,  that  from 
Avignon  to  Marseilles  has  a  lease  of  33  years,  during  which  it  is  calculated 
it  will  produce  10  per  cent,  per  annum  to  the  shareholders,  while  the  less 
lucrative  line  from  Orleans  to  Bcurdeaux  has  only  one  of  28  years.  The 
Paris  and  Strasburg  Railway  is  conceded  for  44  years,  and  that  from  Tours 
to  Nante;  for  34.  By  their  acts,  the  various  railway  companies  have  a  cer- 
tain maximum  tariff  imposed  upon  them,  Hiider  which  they  rrny  make  any 
alteration,  l)ut  which  they  cannot  exceed.  These  rates  are  l'66d.  per  mile 
for  a  first-class  passenger ;  l-24d.  for  a  second-class ;  and  0'91d.  for  a  third- 
class  passenger.  For  goods,  the  maximum  rates  allowed  vary  on  each  line, 
and  are  generally  much  higher  than  those  actually  charged  on  lines  already  at 
work.  French  railway  legislation  is  confused,  and,  in  many  instances,  faulty  ; 
while  no  one  can  now  be  blind  to  the  evils  of  reckless  competition,  induced 
by  the  system  of  putting  the  leases  of  railways  up  to  auction.  On  the  other 
Itand,  the  ai)sence  of  parliamentary  expenses,  and  the  recognition  of  the 
principle  that  the  first  thing  when  a  railway  is  to  be  made  in  any  particular 
district  is  to  get  a  decision  from  the  Chambers  resjiecting  the  exact  route  to 
be  taken  by  it,  so  that  no  surveys  need  he  undertaken  by  the  company  until 
this  is  determined  upon,  contrast  favourably  with  the  course  of  proceedure 
adopted  in  this  country.  On  the  whole,  however,  many  of  the  strictures  on 
the  French  system  of  railway  legislation  made  by  Mr.  Daud  Salomons  in  the 
lucid  and  interesting  comparison  between  that  system  and  the  one  pursued 
in  this  country,  contained  in  his  recent  pamphlet,  will  be  found  to  he  correct. 
We  have  now  entered  into  all  the  details  it  was  our  intention  to  touch  at  in 
the  course  of  this  brief  investigation,  but  the  v\hole  subject  will  be  probably 
rendered  clear  by  a  tabular  view  of  the  share  capital  of  the  various  French 
railway  companies,  which  we  subjoin  : — 


Name  of  line. 

Paid-up 

Capital 

Total  share 

capital. 

not  called. 

capital. 

Andreiieux  and  Roanne 

Avignon  and  Marseilles 

£    800,000 

£    800,000 

Bourdeaux  and  Cette 

1,120,000 

£4,480,000 

5,600,000 

Teste 

200,000 

200,000 

Bonlosne  and  Amiens 

1,350,000 

150,000 

1,500,000 

Central  line 

600,000 

660,000 

1,320,000 

Dieppe  and  Fecamp 

288,000 

432,000 

720,000 

Grand,  Combe 

640,000 

640,000 

Lvons  and  Avignon 

1.200.000 

4,800,000 

6,000,000 

Monterean  and  Troyes 

560,000 

240,000 

800,000 

Montpellier  and  Cette 

120.000 

120,000 

Mulliouse  and  Tliann 

104,000 

104,000 

Northern  of  France 

3,200,000 

4,800,000 

8,000,000 

Orleans  arid  Bordeaux 

780,000 

1,820,000 

2,600,000 

Paris  and  Lvnns 

3,200,000 

4,800,000 

8,000,000 

^.  1 

1,600,000 
1,440,000 

1,600,000 
1,440,000 

Rouen 

Sceaux 

120,000 

120,000 

Strasburg 

1,250,000 

3,750,000 

5,000,000 

Tours  and  Nantes 

400,000 

1,200,000 

1,600,000 

St.  Germain 

360,000 

360,000 

Strasburg  and  Basle 

1,176.000 

504,000 

1,680,000 

V'ersailles  (Right  Bank) 

440,000 

440,000 

(Left  Bank) 

400,000 

400,000 

Total 

£21,408,000 

£27,636,000 

£49.044,000 

RICHARDSON'S  REVERSING  WATER-WHEEL. 

This  wheel  is  designed  for  the  purpose  of  raising  slate  from  the 
Coombe  Valley  Quarry,  and  is  proposed  to  do  the  vpork  of  a  steam 
engine,  without  its  attendant  expenses— the  chief  object  being  to 
throw  all  its  available  power  into  direct  action,  without  the  interven- 
tion of  gear-work.  Its  projector,  Mr.  Richardson,  says,  that  to  cause 
rotary  machinery  to  reverse,  it  is  usual  to  introduce  bevelled  gear — 
all  gear-vfork  creates  friction— friction  loss  of  power,  waste  of  time, 
and  money.  To  save  time  is  the  great  desideratum  in  conducting  the 
works  of  a  public  company  ;  foriftiiis  important  point  is  neglected, 
the  profits  expected  to  be  derived  can  never  be  realised. 


Or  a  little  more  than  49,000,000/.     Besides  which,  the  several  companies 
have  raised  by  loan  about  2,400,000/. 


The  following  description  will  explain  the  method  of  its  working: 
— A  and  B  represent  a  front  elevation  of  the  wheel ;  the  buckets  on 
the  side  A,  are  placed  in  an  inverse  direction  to  ihose  on  the  side 
B  ;  C,  is  an  over-shot  launder,  or  water-course,  flowing  on  to  B ;  D,  a 
backshot  launder,  conducting  the  water  on  to  A,  which  acts  in  a  re- 
verse manner  to  that  of  B;  E,  a  reversing  gate,  hung  on  a  centre,  and 
having  a  hollow  quoin,  similar  to  a  common  navigation  lock-gate.  F, 
a  lever,  attached  to  the  axle  of  the  gate,E,  which,  with  its  connecting 
pulleys,  H  and  I,  is  made  to  turn  the  water  alternately  ofl'and  on  to 
the  overshot  and  backshot  launders,  C,  and  D  ;  G,  the  stopgate.  H, 
the  overshot  pulley;  I,  the  backshot  pulley.  J,  the  stopgate  pulley, 
having  a  graduating  plate,  K,  attached  for  the  purpose  of  regulating 
the  feed.  L,  feed-head,  or  reservoir.  M,  the  water  way  of  back- 
shot  launder,  D :  when  the  wheel  is  set  in  motion,  the  lever  F,  is 
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pulled  over,  and  the  gate  G,  raised  ;  the  water  then  flows  on  to  the 
overshot  section  B.  On  the  signal  being  given  to  stop,  the  gate  G,  is 
shut  down  ;  and  the  water  in  the  launder  C,  is  just  sufficient  to  drive 
the  wheel  half  a  revolution,  when  it  stops  for  want  of  its  propelling 
power.  On  the  signal  being  given  to  st.irt  in  a  reverse  direction,  the 
li!ver  F,  is  pulled  over;  and  on  the  gate  G,  being  r.iisecl,  the  water 
flows  on  to  the  backshot  section  A,  and  thus  alternately.  Thus,  nearly 
the  whole  of  the  gravitating  force  of  the  water  is  applied  in  a  direct 
manner,  and  must  save,  independent  of  the  cost  of  construction,  and 
liability  of  breakage  in  gear-work,  a  great  amount  of  power,  which, 
where  water  is  scarce,  is  a  considerable  advantage. — Mining  Journal. 


REGISTER    OF    NEW    PATENTS. 


GAS  IMPROVEMENTS. 

(Jeorce  Low f,  of  FiDsbnry  Circus,  civil  engineer,  for  "  Imjirovemenis 
in  the  munii/acture  of,  anil  in  burning  gafi,  and  in  the  manufacture  of  fuel." 
f;iaiit(cU)cloher  8,  1846;  Enrolled  April  8,  18-17.— (Reported  iu  the 
Patent  Journal.) 

This  invention  relates  firstly,  to  preparinj;  peat  in  combination  with  resin, 
pitch,  oil,  fat,  or  other  hydro-carbonaceous  maiter,  and  making  sas  there- 
from ;  secondly,  to  a  mode  of  arranging  apparatus  for  purifying  gas; 
thirdly,  to  improvements  in  making  gas  from  coal  and  other  matters  rich  in 
carbon,  by  introducing  steam  highly  heated  into  the  retorts  used  fur  that 
purpose  ;  fourthly,  to  improvements  in  Argaud  gas-burners,  whereby  the 
gallery  or  apparatus  for  supporting  the  chimney  is  made  to  rise  on  a  screw, 
so  as  to  adjust  the  admission  of  the  air  to  the  flame  ;  and  fifihly,  to  cer- 
tain means  of  manufacturing  fuel  from  peat  by  causing  dry  blocks  of  peat 
to  be  saturated  with  pitch  or  other  hydro  carbonaceous  matter  :  tlie  peat 
bemg  prepared  and  dried,  is  piled  in  a  square  iron  vessel,  about  eighteen 
inches  deep,  till  within  two  or  three  inches  of  the  top  ;  a  quantity  of  resin, 
lar,  or  other  hydro-carbonaceous  matter,  highly  healed,  is  run  into  the 
vessel  till  the  peat  is  entirely  covered  ;  heat  is  also  applied  to  the  bottom 
of  this  vessel,  in  which  the  peat  is  kept  for  about  an  hour,  in  order  to  in- 
duce the  hydro-carbonaceous  matter  to  enter  the  peat ;  it  is  then  run  olT, 
and  the  cakes  of  peat  thus  saturated  are  placed  on  shelves  or  racks,  and 
allowed  to  drain  the  unabsorbed  matter  from  the  surface  thereof.  A  method 
which  the  patentee  considers  preferable  to  the  foregoing  is,  instead  of 
placing  the  dry  peat  in  an  open  vessel,  he  introduces  it  into  a  close  vessel, 
Similar  to  that  used  in  the  well-known  method  of  treating  wood  in  which 
he  forms  a  vacuum  by  steam  or  otherwise,  and  then  allows  the  heated  mat- 
ter to  ruu  in,  and  afterwards  forcing  it  in  with  considerable  pressure ;  the 
peat  is  permitted  to  remain  in  this  state  for  about  half  an  iiour,  when  it 
may  be  withdrawn,  the  unabsorbed  matter  being  drained  from  the  surface 
as  before.  \\'here  tar  is  used  the  patentee  prefers  mixing  with  it  about 
fruin  five  to  ten  per  cent,  of  quicklime  in  a  state  of  powder. 

The  second  part  relates  to  an  apparatus  fur  purifying  gas,  and  which 
consists  of  two  chambers  placed  one  above  the  other,  tilled  with  coke, 
through  which  the  gas  passes,  in  a  similar  manner  to  that  which  is  known 
as  the  scrubber  :  the  chambers  containing  the  coke  are  divided  by  a  space 
containing  an  apparatus  for  distributing  a  weak  ammouiacal  liquor  on  tlie 
coke  contained  iu  the  lower  chamber;  this  apparatus,  which  forms  the 
novelty  of  the  invention,  consists  of  two  or  more  arms,  placed  on  an  axis, 
on  which  it  revolves  horizontally,  each  arm  being  perforated  with  a  number 
of  holes  on  one  side,  at  dilferent  distances  from  the  centre  or  axis  ;  the  holes 
in  one  arm  being  on  a  ditl'erent  side  to  that  of  the  other,  any  liquid  being 
allowed  to  pass  into  it  causes  it  to  rotate,  and  thereby  distribute  the  liquor 
over  the  coke.  The  principle  of  this  will  at  once  be  recognised  to  be  the 
same  as  Barker's  mill,  and  will  be  readily  uuderstoud.  The  upper  cham- 
ber is  furnished  with  a  similar  apparatus,  which  supplies  it  with  water,  or 
water  slightly  acidulated  with  muriatic  or  sulphuric  acids,  in  a  similar 
manner  to  the  other ;  the  weak  ammoniacal  water,  or  acidulated  water, 
are  contained  in  reservoirs  above  the  chambers,  the  fall  propelling  this  ap- 
paratus as  before  described.  The  coke  in  the  upper  and  lower  chambers 
IS  sustained  on  gratings,  allowing  the  gas  to  pass  freely  through,  which 
enters  from  the  condenser  by  a  pipe  at  the  bottom,  and  passing  through  the 
chambers  of  coke,  escapes  from  the  upper  chamber,  partially  freed  from 
ammonia.  This  operation  may  either  be  conducted  before  or  after  the 
usual  process  of  purifying  gas,  but  he  prefers  that  it  should  take  place 
after  that  process. 

The  third  improvement,  for  the  method  of  introducing  highly-heated 
steam  to  retorts  during  the  production  of  gas  or  other  matters,  rich  in  car- 
bon, is  as  follows: — Steam  being  generated  in  a  suitable  boder,  is  allowed 
to  flow  freely  into  the  retort,  at  a  point  furthest  distant  from  that  at  which 
the  gas  escapes;  the  steam  in  its  passage  from  the  generator  to  the  retort 
IS  passed  through  pipes,  heated  to  a  great  degree,  iu  a  similar  manner 
to  that  employed  for  obtaining  the  hot  blast,  used  for  smelting  iron  and 


other  purposes  ;  it  is  well  known  that  this  method  of  heating  steam  does 
not  materially  interfere  with  the  pressure  at  which  it  may  be  generated, 
und  wliich  should  not  be  greater  th.in  that  at  which  the  gas  is  produced, 
as  it  would  cause  too  great  a  flow  into  the  retort,  neither  should  it  be 
allowed  to  flow  during  the  whole  time  of  one  charge,  and,  therefore,  the 
pipes  must  be  furnished  with  suitable  stop-cocks, and  each  retort  furnished 
with  a  gas-burner,  so  as  to  enable  the  workmen  to  judge  when  the  jet  of 
steam  should  be  discontinued,  which  will  be  when  tlie  gas  begins  to  lose 
colour,  the  regulation  being  easily  acquired  by  a  little  experience. 

The  fourth  improvement  consists  in  constructing  the  gallery  which 
carries  the  chimney,  so  that  it  shall  be  adjustable,  in  order  to  regulate 
from  time  to  time  the  heiglit  of  the  point  at  wliich  the  air  supplied  for  com- 
bustion shall  be  made  to  impinge  on  the  exterior  of  the  flame  :  the  method 
shown  in  the  dratvings  attached  to  the  speciticalion,  is  by  cutting  a  screw 
oil  tlie  inside  ring  of  the  gallery,  and  on  the  outside  of  the  burners  ;  it  will, 
therefore  be  apparent  that  on  turning  the  gallery  round  it  will  eitlier  raise 
or  lower  it,  and  at  the  same  time  the  contracted  part  of  which  for  deflecting 
the  air  will  either  be  brought  nearer  to  or  farther  from  the  jet  of  the  burner, 
according  to  that  which  may  be  considered  the  best  position,  and  will  be 
regulated  in  some  measure  by  the  extent  of  flame  required  ;  when  the  air 
is  defleclcd  by  a  cone  iuside  the  chimney,  it  is  attached  to  the  gallery  and 
moves  up  and  down  with  it;  other  means  besides  the  screw  may  be  era- 
ployed  for  raising  and  lowering  the  gallery,  and  thereby  regulating  the  ad- 
mission of  air  as  before  explained. 

Fifth  and  lastly,  this  invention  relates  to  the  treating  of  dry  peat  and 
hydro-carbonaceous  maiter  for  fuel,  in  the  same  way  as  that  described 
under  the  lirst  head  of  this  speciBcation.  Having  described  the  nature  of 
bis  invention,  and  that  which  he  considers  the  best  means  of  carrying  the 
same  into  elTect,  he  wishes  it  to  be  understood  that  he  does  not  confine 
himself  to  the  precise  details  herein  described,  so  long  as  the  principle  of 
either  part  of  his  inventiou  be  retained  ;  but  what  he  claims  is — first,  the 
mode  of  treating  blocks  of  dried  peat  for  the  manufacture  of  gas  by  placing 
them  in  an  open  vessel  and  immersing  them  in  highly-heated  resin,  pilch, 
oil,  fat,  or  other  hydro-carbonaceous  matter,  aud  also  the  saturating  blocks 
of  dry  peat,  by  placing  them  in  closed  vessels.  Second,  the  application  of 
revolving  perforated  pipes  to  distribute  the  purifying  liquor  in  apparatus, 
such  as  before  described.  Third,  tlie  application  of  highly-heated  steam 
introduced  into  retorts  when  making  gas  from  coal  or  other  matters. 
Fourlli,  adjusting  the  admission  of  air  to  the  outer  flame  of.\rgand  burners 
by  means  of  a  Si  rew  or  otherwise.  Fifth  and  lastly,  the  saturating  blocks 
of  dry  peat,  for  the  purposes  of  fuel,  with  resin,  pitch,  oil,  fat,  or  other 
hydro-carbonaceous  matter,  by  means  of  an  open  vessel  aud  heat,  and  also 
by  means  of  a  closed  vessel,  as  hereinbefore  described. 


GUN  COTTON. 

John  Taylor,  of  the  Adelphi,-  gentleman,  for  "  Improvement.^  in  the 
manufacture  of  explosive  compounds." — Granted  October  8,  184G  ;  Kurolled 
April  8,  18-17.     (A  coniuiuoication.) 

This  improvement  relates  to  manufaeturing  an  explosive  substance,  by 
the  application  of  nitric  acid  or  nitric  aud  sulphuric  acids  to  vegetable 
matters.  The  specification  describes  the  converting  of  cotton  into  an  ex- 
plosive substance,  as  the  patentee  considers  cotton  the  most  available  sub- 
stance. 

In  preparing  cotton,  take  nitric  acid  ofsp.gr.  from  r45  to  1-50,  and  sul- 
phuric  acid  of  sp.  gr.  1'85,  and  mix  the  acids  in  the  proportious  of  three 
parts  sulphuric  acid,  and  one  part  nitric  acid  ;  they  are  then  allowed  to 
cool  down  to  between  50"^  and  00°  Fah.  and  then  rough  cotton,  previously 
freed  from  all  extraneous  matters,  is  to  be  immersed  in  the  mixed  acids, 
in  a  suitable  vessel  of  glazed  earthenware,  in  as  open  a  state  as  possible, 
occassionally  stirring  it  with  a  glass  rod  ;  the  excess  of  acid  is  to  be  drawn 
or  poured  oil',  and  the  cotton  pressed  with  an  earthen  presser,  lighlly,  so  as 
to  separate  the  principal  part  of  the  acid.  The  cotton  is  tlien  covered  and 
allowed  to  remain  for  one  hour;  it  is  then  pressed,  and  thoioiigldy  washed 
in  running  water,  to  divest  it  from  all  free  acid  until  it  docs  not  in  the  least 
alfect  litmus-paper ;  afterwards  it  is  to  be  partially  dried  by  pressure,  and^ 
to  insure  its  Ireedoni  Irom  free  acid,  it  is  to  be  washed  in  a  dilute  solution 
of  carbonate  of  potass,  made  by  dissolving  one  ounce  of  carbonate  of  potass 
iu  a  gallon  of  water,  and  put  under  a  press,  and  the  excess  of  carbonate  of 
potass  solution  pressed  out,  which  at  the  same  time  renders  the  cotton 
nearly  dry.  It  is  then  washed  in  a  solution  consisting  of  one  ounce  of 
pure  nitrate  of  potass  in  a  gallon  of  water,  pressed  and  dried  in  a  stove  or 
room  heated  by  steam  or  hot  waier  to  the  temperature  of  from  150°  to  170° 
Fah.  The  nitrate  of  potass  seems  to  increase  the  explosive  force  of  the 
cotton,  but  it  is  not  absolutely  necessary.  In  using  cotton  prepared  as 
above,  it  must  be  borne  iu  mind  that  to  produce  the  same  elfect,  mucli  less 
must  be  used  than  of  gunpowder,  that  is,  in  about  the  proportion  of  three 
parts  of  the  prepared  cotton  to  eight  parts  of  Tower  proof  gunpowder. 

Explosive  cotton  may  be  prepared  by  using  nitric  acid  only,  but  the 
patentee  prefers  using  the  above  mixture  of  nitric  and  sulphuric  acids.  Iu 
using  cotton  prepared  as  above  for  the  purpose  of  propulsion,  as  it  is  of 
a  fibrous  nature,  it  may  be  rammed  at  once  into  the  gun,  or  if  made  slightly 
moist  and  pressed  into  a  mould,  it  will,  when  dry,  retain  its  form,  and  thus 
may  be  made  into  cartridges. 
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The  patentee  does  not  confine  himself  to  the  specific  gravity  of  the  acids 
above  mentioned,  neither  to  the  exact  process  herein  described,  but  what 
he  claims  is,  the  converting  vegetable  matters  into  explosive  substance  by 
means  of  nitric  acid. 


FILTERING  APPARATUS  FOR  STEAM  ENGINES. 

Nicholas  Harvey,  of  the  Hayle  Foundry,  Cornwall,  enRineer,  for  "  Im- 
proietnents  in  filtering  of  water  for  steam  engines  and  boilers.'" — Grauled 
September  3,  1816;  Enrolled  March  3,  1847. 

These  improvements  relate  to  the  introduction  of  a  fillerer  in  connection 
with  steam  engines  and  boilers,  for  the  purpose  of  preventing  incrustation, 
by  packing  in  a  vessel  o,  compressed  sponge  b,  or  other  tilteriog  medium, 
between  two  perforated  plates  c,  as  shown  in  the  annexed  figures.  The 
supply  of  water  is  forced  through  the  sponge  by  the  action  of  force  pumps, 
and  during  the  passage  of  the  water,  the  mud  or  sediment  is  deposited  in 
the  vessel/,  from  which  it  is  occasionally  removed. 

Fig.  1,  is  a  vertical  section  of  the  apparatus,  a  is  a  cylindrical  case,  6 
the  sponge  or  filtering  medium  compressed  between  two  perforated  plates 
c,  the  pressure  on  the  top  plate  being  regulated  by  the  weights  d  ;  the  sedi- 
ment is  deposited  on  the  funnel-shaped  diaphragm  e,  and  then  passes  through 
the  aperture  in  the  bottom  into  the  vessel/j  at  the  top  of  the  vessel  is  a 
funnel  g-,  with  a  cock  for  the  purpose  of  introducing  water  to  cleanse  the 
sponge  or  filtering  medium  ;  h  is  the  feed  pipe  for  supplying  the  tilterer 
with  water,  and  i  the  feed  pipe  to  the  boiler  ;  j  is  a  pipe  for  drawing  off 
the  sediment  from  the  vessel/. 

Fig.  2,  shows  the  apparatus  connected  with  the  hot  well,  and  is  similar 
in  principle  to  fig.  1. 

Fig.  1.  Fig.  2. 


FLATTENING  GLASS  KILNS. 

Henry  Deacon,  engineer,  of  Eccleston,  Lancashire,  for  "  Improrements 
in  the  construction  of  flattening  A:i/Hs."— Granted  September  26,  la40  ; 
Enrolled  March  26,  1847. 

These  improvements  relate  first  to  the  introduction  of  a  moveable  bridge, 
or  partition  to  close  the  aperture  between  the  (laltening  kiln  and  the  piling 
kiln,  used  in  the  manufacturing  of  glass,  and  in  the  application  and  ar- 
rangement of  n  heels  and  rails  to  the  floors  of  the  kilns,  and  to  the  flattening 
stone.  The  bridge  is  similar  to  those  generally  adopted  by  iron  masters, 
engineers,  and  smiths,  for  furnace  doors,  by  constructing  a  frame  of 
wrought  or  cast  iron,  to  cover  the  opening  between  the  kilns  ;  this  is  filled 
full  of  fire-bricks,  and  su-pended  from  the  end  of  a  rod  passing  through 
the  roof  of  the  kiln,  and  attached  to  the  end  of  a  chain,  which  after  passing 
over  pulleys,  has  a  counter-balance  weight  attached  to  it,  in  a  position  for 
the  workmen  to  open  or  close  the  communication  between  the  kilns. 

The  patentee  states  that  this  moveable  bridge  is  very  useful  in  bending 
glass  for  tiles,  or  for  roofs  of  conservatories,  &c.  The  mode  of  manufac- 
ture is  as  follows  :  havin.;  placed  the  mould  on  which  the  glass  is  to  be 
bent  on  the  flattening  stone,  the  glass  is  inserted  through  the  push  hole, 
where,  after  it  is  properly  heated,  it  becomes  the  shape  of  the  mould  ; 
the  communication  between  the  kilns  is  opened  by  raising  the  bridge  or 
partition,  and  the  mould  is  pushed  back  into  the  piling  kiln,  where  it  is 
removed  from  the  mould  by  suitable  instruments  used  for  that  purpose, 
and  may  be  piled  there,  either  on  its  edge  or  on  its  side;  the  bridge  is  then 


closed,  and  the  operation  of  preparing  another  article  is  commenced  as 

before. 

The  second  improvement  relates  to  building  in  the  floor  of  the  spreading 
and  piling  kilns,  and  furnishing  the  spreading  stone  with  suitable  rails,  to 
run  thereon.  The  wheels  employed  for  this  purpose  are  of  cast  iron, 
about  17  inches  diameter,  by  an  inch  broad  in  the  rim  ;  they  are  built  in 
the  floors  of  the  kilns  in  two  rows,  each  row  about  two-thirds  the  breadth 
of  the  spreading  stone  from  the  other,  and  the  wheels  from  centre  to  centre, 
at  a  distance  in  proportion  to  the  length  of  the  stone;  the  floor  is  built 
close  up  to  the  sides  of  the  wheels,  till  nearly  on  a  level  with  the  periphery  ; 
any  dust  or  broken  glass  falling  down  into  a  chamber  below,  from  whence 
it  may  be  drawn  by  suitable  instruments.  The  rails  on  which  the  spread- 
ing stone  is  supported  is  straight  along  the  lower  edge,  or  that  which  comes 
in  contact  with  the  wheels ;  the  upper  edge  has  several  raised  clipping 
pieces  which  are  reduced  until  the  stone  is  fairly  bedded  thereon ;  and 
furnished  with  lugs  at  either  end  to  embrace  the  stone  and  keep  it  in  a 
proper  position  with  the  rails.  One  of  the  rails  is  furnished  with  a  groove 
in  the  direction  of  its  length  rather  wider  than  the  periphery  of  the  wheels, 
which  guides  the  carriage  as  it  traverses  backwards  and  forwards  on  the 
circumference  of  the  wheels,  from  the  spreading  or  flatting  kilns,  to  the 
annealing  or  piling  kilos. 


TUBULAR  BRIDGES. 

William  Fairb.iirn,  of  Manchester,  civil  engineer,  for  "Improve- 
menls  in  the  construction  of  iron  beams  /or  the  erection  of  bridgei  and 
other  structures." — Granted  Octobers,  1846;  Enrolled  April  8,  1847. 

Fig.  I. 


Fip.  2. 
^^,;33j^^^^IJ__j^^^         These  improvements  relate  to  the  construc- 
wy      ^f     ^      'ion  of  iron  beams  or  girders,   for  bridges   and 
Ai  I  /       otl'er  structures,   by  the  use   of  plates  of  metal 

united  bv  rivets  and  angle  iron.  Fig.  1,  is  a  side 
elevation  of  part  of  a  hollow  iron  beam,  or 
girder;  and  fig.  2,  a  transverse  section,— a, side 
plates;  b,  bottom  plates;  c,  c,  interior  vertical 
angle  or  T  iron  for  connecting  the  plates,  a,  a, 
with  the  covering  plates,  or  styles,  d,  and  rivets. 
The  side  plates  are  to  be  put  together  with  butt 
joints,  and  rivetted  in  a  similar  manner  to  boiler 
making.  The  top  of  this  hollow  beam  is  formed 
of  two  or  more  rectangular  cells,  composed  of 
plates  /,  and  angle  iron  g,  fastened  by  rivets, 
and  attached  to  the  side  plates  a,  by  the  angle 
iron  i.  The  bottom  of  the  hollow  beam  or  girder 
is  formed  of  iron  plates  b,  fastened  by  means  of  covering  plates  over 
the  cross  joints,  and  rivets  attached  to  the  side  plates  by  ancle  iron. 
The  top  of  the  hollow  beam,  or  girder,  may  be  constructed  of  cast  or 
malleable  iron,  either  cellular  rectangular,  as  shown  in  fig.  2,  or  of  an 
elliptical  or  any  other  suitable  form,  to  prevent  the  top  giving  way,  or 
puckering  from  compression;  or  other  methods  may  be  employed,  such 
as  thick  metallic  casting,  or  lighter  iron  plates,  arranged  so  as  to  form 
hollow  cells.  The  bottom  of  the  hollow  beam  or  girder  mav  be  also  con- 
structed of  a  series  of  plates,  6,  either  of  single  or  double  thickness, 
rivetted  together  ;  the  plates  are  united  to  each  other  by  alternating 
or  breaking  joint,  and  by  a  peculiar  mode  of  riveting,  called  by  the 
inventor  chain-riveting,  as  it  forms  an  entire  chain  of  plates  through- 
out ;  and  the  structure  so  unites  the  covering  plates  over  the  joints  as 
not  to  weaken  or  otherwise  injure  the  plates  by  rows  of  transverse 
rivet  holes,  but  to  form  a  connecting  link  to  each  joint,  by  a  series  of 
longitudinal  rivets  or  pins.  The  drawings  attaclied  to  the  specifica- 
tion show  various  forms  of  girders  to  render  theni  applicable  to  fa«- 
torics,  warehouses,  dwelling-houses,  &c. 


144 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[Mat, 


IMPROVED  WATER  CLOSETS. 
Joseph  Bunnett,   of  Deptford,  Kpnf,  engineer,  for  "  Improvements  in  nater  clouts,  part  of  which  improvements  is  applicable  to  other  useful 
purposes."    Granted  April  15;  Enrolled  Oct.  15,  1816. 

Fif.  1  Fig.  2. 


VArr  T — -"  Hxr 


Fig.  3. 
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This  invention  relates  to  an  improved  form  of  water  closet,  for 
sliipping,  and  which  is  alsj  applicable  for  dwelling-houses,  where  the 
sewer  or  outlet  may  be  a'lOiie  the  water  c'.oset.  Fig.  1  is  a  section, 
and  fig.  2  a  siile  view,  of  a  water  closet  with  the  improvements.  The 
bisin  is  supported  upon  a  fluiged  elbow  piece  /,  ami  bolted  to  a  ho- 
rizontal pump  or  piston  birrel  G,  terminating  in  a  delivery  piece  ^. 
Within  the  elbow  piece  /,  there  is  a  vaive,  opening  towards  the  pis- 
ton barrel,  which  valve  is  fitted  and  dropped  into  its  place  upon  a 
S'-ating,  as  shiwn  in  the  drawing,  previously  to  the  basin  being  fixed. 
Within  the  piston  birrel  G,  there  is  a  piston,  furnished  with  a  valve, 
opening  towards  the  d.-livery  en.l  of  the  barrel  ;  this  piston  is  worked 
bv  two  horizontal  pislon-rods,  passing  through  stulling-baxes, — only 
one  is  seen  in  fig.  1,  but  the  ends  of  b.ith  are  shown  in  fig.  2.  On  the 
upper  part  of  the  delivery  piece  g,  there  is  a  valve,  opening  outwards 
towards  the  second  delivery  piece  h,  upon  which  an  union  screw  is 


cut,  for  the  attachment  of  a  soil  pipe,  which  mar  be  taken  to  the 
most  convenient  point  (either  above  or  below  the  water-hne),  for 
delivering  the  matters  ejected  by  the  piston.  L  is  the  handle,  work- 
ing through  a  slot  in  the  seat  of  the  closet,  by  which  the  action  of  the 
closet  is  effected,  through  levers  and  connecting  rods,  working  the 
horizontal  piston-rods,  and  also  for  giving  motion  to  a  rod  which 
opens  and  closes  the  cock  B  ;  this  cock  communicates  with  the  water 
on  the  outside  of  the  ship  by  a  pipe  on  its  under  side,  and  with  a 
reservoir  or  cistern  pipe  (A)  above,  and  also  with  the  basin  of  the 
closet.  On  raising  the  handle  L,  motion  is  given  to  the  cranked 
levers,  which  causes  the  piston  with  the  valve  to  traverse  in  the 
barrel  G,  as  shown  by  the  dotted  lines  (fig.  1),  and  expel  vvhate  ver 
substances  liave  passed  through  the  valve.  The  m  ,tion  of  the  levers 
will  at  the  same  time  open  a  communication  with  the  pipe  A,  the 
contents  of  which  will  rush  down  iuto  tue  basin.  On  pressing  down 
the  lever,  the  piston  will  retrogade  in  the  barrel  G,  and  whatever 
substances  have  passed  the  valve/,  will  be  forced  through  the  valve 
in  the  piston,  into  the  piston  barrel,  and  be  ejected  bv  the  nest  motion 
of  the  piston.  The  connection  with  the  extern  d  water  will,  by 
the  same  movement,  have  been  opened,  and  the  pipe  A  will  become 
filled  ready  for  ringing  the  basin  on  the  next  movement  of  the  pump. 
In  order  that  the  pipe  A,  may  perform  the  office  of  an  elevated  reser- 
voir or  .•istern,  it  should  be  from  two  to  three  teet  higher  than  the 
top  of  the  basin;  it  is  fitted  with  a  floating  au-valve  at  its  upper  end, 
which  is  closed  by  the  rising  of  the  water  when  the  pipe  is  filled,  but 
opens  and  admits'air  when  the  pipe  is  discharging  its  contents  into 
the  basin.  The  pipe  must  be  of  such  capacity  as  to  hold  the  quantity 
of  water  required  for  the  use  of  the  basin.  The  patentee  prefers  a 
?  inch  diameter),  and  leads  it  in  a  convoluted  or  zig- 


small  pipe  (say  S  ...» .  - 

zig  form,  as  shown  in  the  engraving,  so  as  to  maintain  a  head  ot 
water  as  long  as  possible,  to  give  the  necessary  force  to  the  jet  pass- 
inn- through  Uie  fan.  If  the  watercloset  is  to  be  fixed  in  a  ship,  so 
that  its  seat  will  at  any  time  be  less  than  two  feet  below  the  level  of 
the  external  water,  the  water  will  not  rise  high  enough  in  the  pipe  A, 
to  acquire  sufficient  force  by  Us  gravity  to  cleanse  the  basin.  In  such 
cases  the  supply  of  water  is  to  be  drawn  by  means  of  a  small  lorce- 
pump  or  pumps  worked  by  the  lever,  as  shown  in  fig.  3  ;  these  pumps 
drive  the  water  through  a  pipe  earned  up  one  loot  or  more  higher 
than  the  level  of  the  external  water  line,  so  as  to  guard  agaiust  any 
undue  influx  of  water  through  the  pump  valves. 
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LIFE  BUOYS  AND  BOATS. 

Arthur  Howe  Holdsworth,  Esq.,  of  Brookhill,  Dartmouth,  De- 
vonsliire,  for  "  Improvemeiils  in  buoys,  and  in  giving  buoyancy  to 
toa/8."— Granted  August  29,  1S46;  Enrolled  February  20,  1847. 

This  invention  relates  to  the  employment  of  india-rubber  for  tube.», 
and  vessels,  prepared  ns  described  iu  the  specifications  of  patents 
granted  to  C.  Hancock  and  A.  Parkes. 

The  life-buoys  are  tubular  vessels  of  prepared  india-rubber,  filled 
with  air,  like  those  described  for  boats;  each  vphen  thrown  into  the 
water  will  constitute  a  life-buoy,  and  cords  may  be  attached  to  them, 
to  admit  of  a  person  securing  himself  thereto.  "  Watching  buoys" 
mav  be  made  of  anv  form,  but  the  patentee  prefers  a  globular  shape, 
or  a  cylinder  with  hemispiierical  ends;  the  buoys  are  enclosed  in  a 
net  of  strong  cord,  and  the  mouth  secured  to  a  ring,  to  vfUich  the 
raooring  chain  is  to  be  fastened. 

For  the  purpose  of  giving  additional  buoyancy  to  boats,  tubular 
vessels  of  prepired  india-rubber  are  filled  with  air,  and  attached  bv 
cords  to  the  raisings  under  the  thwarts,  from  the  head  to  the  stern, or 
placed  across  the  boat,  beneath  the  thwarts,  and  secured  thereto  by 
cords.  Apertures  five  by  three  inches  are  made  in  the  sides  of  the 
boat  (the  bottom  being  level  with  the  thwarts),  and  each  furnished 
with  a  valve,  opening  outwards,  so  that  water  may  be  discharged  but 
cannot  enter  through  tliem.  When  applying  this  invention  to  the 
quarter  boat  of  a  large  ship,  four  apertures  in  the  sides  are  made  with 
valves;  to  each  side  of  the  boat  are  attached  six  tubes,  six  feet  long 
and  six  inches  in  diameter,  four  being  secured  to  the  raisings  below, 
and  two  to  the  raisings  above  the  thwarts:  each  tube  is  capable  of 
sup|)orting  from  74  to  SO  lb.  when  immersed  in  the  water.  The  rea- 
son for  placing  the  tubes  at  the  side,  rather  than  across  the  boat  is, 
that  she  may  be  more  readily  restored  to  an  even  keel,  if,  in  being 
lowered  from  the  ship,  or  from  any  other  cause,  she  should  be  thrown 
on  her  side  and  suddenly  filled  with  water;  when  this  happens,  the 
buoyancy  of  the  tubes  causes  the  boat  to  rise  and  the  water  to  flow 
from  it  through  the  apertures,  until  the  gunwale  becomes  elevated  to 
a  heiglit  above  the  surface  of  the  sea,  corresponding  to  the  difference 
in  height  between  the  apertures  and  the  gunwale — the  crew  can  then 
easily  throw  out  the  remainder  of  the  water.  Boats  intended  to  be 
used  solely  as  life-boats,  have  six  or  eight  apertures  in  their  sides, 
and  in  addition  to  the  ordinary  raisings  under  the  thwarts,  ons  or  two 
more  are  fixed  below  them,  and  to  these  additional  tubes  are  secured. 


Tlie  annexed  figure  is  a  transverse  section  of  a  boat,  constructed 
according  to  this  invention,  a,  a,  are  the  side  and  bottom  planks ; 
b,  b,  the  ribs;  c,  c,  the  thwarts;  (/,  d,  the  internal  bottom  boards;  e,e, 
the  raisings  or  rails  under  the  thwarts;  _/",  one  of  the  tubular  vessels 
attached  thereto;  g,  g,  the  additional  rails;  and  i,  h,  the  correspond- 
ing tubular  vessels,  i,  is  a  tube  connected  to  the  under  side  of  the 
thwart  bv  cords,  for  which  purpose  the  rails j,  are  applied;  k,  k,  are 
the  valves  or  doors  for  closing  the  apertures  in  the  sides  of  the  boat ; 
they  turn  on  a  hinge  at  the  upper  part, and  are  furnished  with  weights 
to  cause  them  to  close  readily,  and  be  kept  closed,  when  required,  by 
means  of  cords. 


BRICK  MACHINE. 

Frederick  Ransome,  of  Ispwich,  engineer,  and  John  Crabb  Blair 
Warren,  of  Little  Horksley,  Essex,  clerk,  for  "  Improvements  in  the 
manufacture  of  bricks,  tiles,  pipes,  and  other  articles  coynposed  of  plastic 
materials,  and  in  the  preparation  o/ plastic  materials  to  be  used  for 
such  purposes." — Granted  July  6,  184G  ;  Enrolled  January  6,  1817. 


The  first  part  of  the  invention  consists  in  mixing  in  the  pug-mill, 
with  the  clay  or  plastic  materials,  of  which  bricks,  tiles,  and  similar 
articles  are  usually  composed,  vegetable,  bituininoi\s,  or  other  sub- 
stances that  are  susceptible  of  being  destroyed  by  fire,  or  burnt  out  of 
the  bricks,  &c.,  when  burning. 

As  the  sole  object  of  adding  these  destructible  ingredients  is  to 
render  the  article  porous,  the  addition  of  one-tenth  part  by  weight, 
more  or  less,  of  the  destructible  to  the  indestructible  or  plastic  ingre- 
dients, will  be  found  to  effect  this  object. 

Tiles,  bricks,  and  pipes  male  in  this  manner  will  be  found  to  be 
exceedingly  porous,  and,  when  employed  for  draining,  will  allow  the 
water  from  adjacent  earth  to  percolate  or  filter  freely  ihioiigh  them 
into  the  hollow  space  within,  but  at  the  same  time  eflfectually  prevent 
any  sand  or  extraneous  matters  from  entering  the  drain. 

The  second  part  of  the  invention  consists  cf  an  improved  apparatus 
for  forming  bricks,  tiles,  pipes,  and  other  articles,  of  clay  or  plastic 
material. 


Fig.  1,  is  a  side  elevation  of  the  machine,  partly  in  section,  to  show 
the  interior  construction  ;  and  fig.  2,  is  a  plan,  also  partly  in  section. 
In  this  arrangement  two  horizontal  fixed  cylinders  are  employed,  fur- 
nished with  dies  at  their  outer  ends,  and  doors  on  the  upper  part  for 
the  admission  of  clay,  which  is  forced  out  through  the  dies  by  the  ac- 
tion of  pistons  working  within  the  cylinders,  in  the  manner  commonly 
practised.  The  peculiarity  consists  in  the  mode  of  working  the  pistons, 
a,  a,  are  the  horizontal  cylinders,  secured  to  a  bed-pl,ite;  fc,  6,  are 
suitably-formed  dies,  bolted  to  the  outer  ends  of  the  cylinders  ;  c,  c, 
are  doors  hinged  to  the  cylinders  with  a  bdt  rf,  for  se'curing  them; 
e,  e,  pistons,  attached  together  by  a  plate/,/.  Upon  one  face  of  this 
plate  are  pins  g,  g,  into  which  a  pinion  h,  takes  alternately  on  the 
upper  and  under  side  thereof,  i,  j,  are  semi-circular  guides  attached 
to  the  plate/,/,  and  intended  to  keep  the  pinion,  when  it  has  arrived 
at  either  end  of  the  series  of  pins,  still  in  gear  therewith,  in 
order  that  the  traverse  of  the  pistons  may  be  continuous.  The  pinion 
h,  \s  motinted  in  a  slotted  bearing  *,  and  its  axle  may  be  provided 
with  a  winch-handle,  for  communicating  a  rotating  motion  to  the 
pinion.  The  cylinders  a,  are  filled  alternately  with  clay  by  the  door 
c.  When  the  cylinder  is  filled,  the  door  is  closed,  and  the  rotation  of 
the  pinion  h,  will  then  bring  forward  the  piston,  and  cause  the  clay 
to  find  an  exit  through  the  die  b.  While  this  is  being  efFected,  the 
other  cylinder  is  ready  to  be  charged  with  clay,  which  in  its  turn  will 
be  forced  out  by  the  return  motion  of  the  pistons.  It  will  now  be  un- 
derstood that  the  continuous  rotation  of  the  pinion  A,  in  one  and  the 
same  direction,  will  force  the  pistons  alternately  forward  in  their  re- 
spective cylinders,  and  cause  them  to  press  the  clay  contained  therein 
through  the  dies  attached  to  the  ends  of  the  cylinders.  In  some  cases, 
instead  of  filling  the  cylinders  by  hand,  as  is  the  plan  generally  adopted, 
the  patentees  propose  to  attach  a  hopper  to  each  cylinder,  whereby 
the  clay  may  be  fed  iu  by  the    rotation  of  "sweepers"  or  arms,  set 

2  0 


146 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[Mat, 


radially  from  tlic  central  shaft,  and  at  an  inclination  from  the  perpen- 
dicular. When  these  hoppers  are  used,  it  will  lie  necessary  to  stop 
the  suiiplyof  clay  as  the  pistons  advance  to  press  it  througli  the  dies: 
this  may  he  done  hy  a  sliding-plate,  or  a  valve,  opening  inwards,  heing 
made  tu  close  the  bottom  of  the  liopper;  or  the  pistons  may  be  pro- 
vided with  a  shield  to  sliut  out  the  further  supply  of  clay  as  they  ad- 
vance. In  either  case  it  will  he  requisite  to  stop  the  rotation  of  the 
sweepers  or  arms  of  the  pug-mill. 


INCRUSTATION  OF  BOILERS. 

Maximilian  Fkancois  Joseph  Delfosse,  of  Regent-street,  Mid- 
dlesex, for  "  Impronme7ils  in  preventing  and  nmoring  incrustation  in 
iftajK-ioitos."— Granted  August  20,  1S4G;  KuroUed  February  2.% 
1817. 

This  invention  consists  in  adding  to  the  water  used  in  steam-boilers 
a  mixture  which  acts  on  the  precipitahle  matters  in  the  water  to  pre- 
vent them  forming  any  incrustations  on  the  interior  of  the  boiler,  and 
which  will  also  remove  anv  incrustations  that  may  have  been  jire- 
vionsly  formed.  This  mixture  the  patentee  has  named  the  "antipe- 
trifying  mixture;"  it  is  composed  of  dry  tannic  or  gallic  extract, 
hydrate  ot  soda,  or  soda  deprived  of  its  carbonic  acid,  muriate  of 
soda,  and  subcarbonate  of  potash.  The  proportions  will  vary  accord- 
ing to  the  impurity  of  the  water,  and  to  the  boiler  being  stationary  or 
locomotive.  If  the  boiler  be  stationary,  and  fed  withiresh  water,  the 
amount  of  antipetrifying  mixture  for  33G  hours  consumption  per 
horse-power  maybe'made  by  mixing  together  12  oz.  of  muriate  ot 
soda,  2J  oz.  of  hydrate  of  soda,  2  drachms  of  dry  tannic  or  gallic  ex- 
tract, and  h  oz.  of  subcarbonate  of  potash.  For  locomotive  boilers,  tra- 
velling on  an  average  about  140  miles  each  day,  the  quantity  of  the 
mixture  per  horse-power  is  increased  one-fifth.  If  the  vtater  be 
brackish,  or  a  mixture  of  salt  water  and  fresh  (such  as  the  water  of 
tidal  rivers),  the  muriate  of  soda  is  omitted,  and  iuste.id  G  oz.  are  used 
for  2A  oz.  of  hydrate  of  soda,  and  five  drachms  instead  of  two  of  the 
dry  tannic  or  gallic  extract ;  the  mixture  is  also  prepared  in  this  man- 
ner when  sea-water  is  used  in  the  boiler.  Tlie  patentee  prefers  in- 
troducing the  mixture  into  stationary  boilers  in  quantities  sufficient 
for  two,  three,  or  more  days;  but  locomotive  and  marine  boilers  are 
to  be  supplied  daily  with  a'portion  of  the  mixture,  corresponding  with 
the  amount  of  duty  to  be  performed. 


IMPROVED  RAILWAY  CHAIR  AND  SLEEPER. 


M.  M.  Bessas-Lamegie  and  Henry,  of  France,  propose  to  combine 
the  ordinary  railway  chair  and  the  sleeper,  by  forming  them  of  cast- 
iron  in  one  casting,  as  shown  in  the  annexed  figure  ;  a  is  a  cast-iron 
plate,  and  b  h  the  chairs,  whicli  are  kept  at  the  proper  gauge  by  an 
inch  round  wrought-iron  bar  d  passhig  through  the  chair,  and  secured 
thereto  by  vertical  pins  c;  the  underside  of  the  plates  are  grooved  or 
ribbed  to  prevent  them  slipping. 


HISTORV  OF  ENGINEEHING. 

By  Sik  J.  Rennie,  President  of  the  Institution  of  Civil  Engineers. 
(^Concluded  from  page  119  ) 
Iron  Vessels. 
The  verv  important  improvement  in  the  introduction  of  iron  for  the  con- 
struction  of  vessels,  enables  ns  to   combine  lightness  and  elegance  of  form 
with  streiiKth  and  durability.     For  this  valuable  addition   to  marine  archi- 
tecture we  are  indelited  to  Aaron   Manby.     In  1820-21  he  constructed  at 
Horsclcy   near  Birmingliam,  a  wrought-iron  boat,  called  the  '  Aaron  Manby,' 
120  feet  long  and  18  feet  beam,  and  when   laden  drawing  3  feet  C  innlies 
water-  it  was  pr»pelled  by  Oldham's  feathering  paddle-wheels,  worked  hy  a 
linele'cncine  of  80  h.p. ;  and  was  built  for  the  purpose  of  plying  on  the  river 
ieiiie     Ihe  boat  was  completed  in  1821-22,  aud  was  navigated  across  the 


Channel  by  the  present  Sir  Charles  Napier,  who  was  deeply  interested  in  the 
underlaking  ;  it  was  not  only  the  first  iron  vetsel  that  ever  made  a  sea  voy- 
age, hut  also  the  first  that  conveyed  a  cargo  from  London  to  Paris  direct, 
withuut  transhipment.  She  contiiiueil  plying  between  Paris  and  Havre  for 
several  years,  until  superseded  by  other  more  powerful  and  improved  boats: 
the  liull  is  yet  in  existence,  and  is  still  used  with  new  en;;ine3  on  board,  as 
are  three  otiiers,  wliich  were  bnilt  about  the  same  tin^e.  In  18.'i2  Maudslay 
and  Fielil  built  four  iron  vessels  for  the  liast  India  Company,  for  the  naviga- 
tion of  the  Ganges,  and  fitted  Ihem  with  oscillating  engines,  of  the  united 
power  of  60  horses ;  tbey  vi'ere  120  feet  long,  24  feet  beam,  and  drew  2  feet 
water;  they  were  so  successful  that  six  more  were  ordered  shortly  after- 
wards. The  use  of  iron,  however,  did  not  make  much  progress  untd  recently, 
on  account  of  the  prejudices  and  obstacles  which  generally,  if  not  invariably, 
impede  the  progress  of  all  great  inventions.  At  present,  iron  is  much  em- 
ployed for  vessels,  and  promises  in  many  cases  to  supersede  timber.  Objec- 
tions against  its  general  employment  have  been  urged,  on  account  of  ths 
bottoms  of  the  vessels  being  liable  to  become  foul  on  lung  voyages,  and  for 
the  purposes  of  war,  the  splinters  of  the  iron  wlieii  struck  by  shot  are  said 
from  recent  experiments  to  be  more  detrimental  than  from  wood.  The  art 
of  building  iron  vessels  is,  however,  in  its  infancy,  and  it  is  very  prohible 
that  further  experience  and  investigation  will,  in  a  great  measure,  obviate 
the  evils.  The  strength,  lightness,  and  other  qualities  tliat  have  been  men- 
tioned, give  it  great  advantages  for  the  construction  of  fast-sailing  passage- 
vessels,  and  the  water-tight  bulkheads  constructed  with  it,  give  great  addi- 
tional security  in  case  of  accidents ;  these  water-tight  bulkheads  are  now 
almost  universally  adopted  ;  but  the  precise  date  and  origin  of  their  intro- 
duction is  not  very  clear.  Captain  Evans,  of  Holyhead,  proposed  them  for 
timber  vessels  in  the  year  1826,  and  soon  after  that  time  they  were  used  in 
an  iron  vessel  constructed  by  Grantham  for  C.  AV.  Williams.  Examples  of 
their  importance  have  frequently  occurred,  demonstrating  the  necessity  of 
their  intrcductioa  into  all  vessels,  whether  for  river  or  sea  navigation. 

Screw  Propelling. 

Great  as  has  been  the   result  of  steam  navigation  under  the  paddle-wheel 
system,  still  as   perfection   is   approaching,  it  cannot  be  denied,  that  it  has 
several  disadvantages  wiien  applied  to  sea  navigation  during  stormy  weather, 
which  it  is  most  desirable  to  obviate.     Paddle-wheels  act  to  the  greatest  ad- 
vantage in  smooth  water  and  upon  an  even  keel.     The  unequal  immersion  of 
the  paddle-wheels  during  the  rolling  of  the  vessel,  in  a  heavy  sea,  prevents 
that  uniformily  in  the  action   of  the   engines,  which  is  necessary  to  insure 
their  greatest  effect,  and  although  lliis  may  be  lessened,  to  a  certain  degree, 
by  the  use  of  mechanical  or  feathering  wheels,  as  I  have  already  stated,  the 
complexity  of  their  construction  is  objectionable.     The  resistance,  offered  by 
the  paddle-boxes  to  the  wind,  in  addition  to  their  top  weight,  has  a  sensible 
influence  in  diminishing  the  speed  and  effect  of  the  engines,  and  in  ships  of 
war,  the  great  space  occupied  by  the  wheels  on  the  broadsides  of  the  vessels, 
materially   interferes   with  the  efficiency   of  the  batteries  ;    moreover,  the 
wheel,  as  the  principal  propelling  agent,  being  constantly  exposed  to  shot,  is 
under  very  considerable  risk   of  having   its  efficiency  impaired.     The  idea, 
therefore,  of  substituting  for  it  some   other  propelling  agent,  had  long  been 
a  favourite  object   of  investigation  amongst  engineers.     The  origin  of  this, 
like  every  other  great  invention,  is  very  difficult  to  be  ascertained  with  accu- 
racy,  as  the  same  idea  not  unfrequently  occurs  at  the  same  time  to  different 
individuals,  totally  unconnected   with   each  other.     The  first  idea  of  stero- 
propelliiig  was  very  probably  suggested   by  the  movement  of  fishes,  whose 
chief  propelling  power  exists  in  the   tail,  as  also  from  the  common  and  an- 
cient practice  of  sculling  a  boat  from  the  stern.     A  rude  idea  of  stern  pro- 
pelling is  attributed  to  Duguet  in  1727,  but  it  was  so  totally  different  from 
the  system  now  employed,  that  it  can  scarcely  be  called  the  same  invention. 
His  system  consisted  of  two  boats,  connected  together  by  two  cross  beams 
with  a  screw,  inserted  between  the  boats ;  this  double  boat  was  moored  to  a 
post  in  the  river,  and  the  current,  acting  upon  the  screw,  turned  it  round, 
the   motion  thus  generated,  was  communicated  over  pulleys,  to  which  were 
attached  the  vessels  to   be   drawn  along ;  this  plan  may  be  likened  to  the 
effect  of  a  water-wheel,  or  any  other  fixed  first  mover ;  still  there  is  an  idea 
of  the  screv\-,  which,  if  pursued,  might  have  been  converted  into  screw-pro- 
pelling.    In  1768  Painton  proposed  the  pteraphore  to  be  applied  to  the  bow 
and  stern  and  sides  of  a  vessel  horizontally,  but  does  not  describe  how  it  was 
to  be  moved.     Lyttlelou  also  proposed  a  screw-propeller  in  1794.     The  first 
practical  experiment,  however,  appears  to  have   been   made  by  Shorter  in 
1802,  with  a  propeller  like  the  sails  of  a  windmill,  applied  to  the  stern  of  a 
vessel  in  the  Thames.     He  afterwards  tried  several  propellers,  particularly 
in  the  '  Superb'  line-of-battle  ship  in  Gibraltar   Bay,  worked  by  a  screw  by 
the  intervention  of  the  capstans,  by  which  the  vessel  was  moved  through  the 
water  at  the  rate  of  about  2  miles  an  hour. 

Shorter  does  not  describe  the  kind  of  propeller  used  in  this  experiment, 
although  Napier,  who  afterwards  proposed  a  similar  plan  without  knowing 
what  had  been  done,  when  he  accidentally  found  Shorter,  had  from  him  an 
account  of  his  experiments,  and  saw  a  large  coUection  of  propellers  a;iplica- 
ble  to  the  bow,  stern,  sides,  and  every  part  of  the  vessel :  Napier  acknow- 
ledged and  admitted  that  Shorter  had  conceived  almost  every  possible  kind 
of  arrangement,  and  that  liis  models  and  plans  comprised  most  of  the  systems 
since  made  public  by  different  parties;  Shorter  also  exhibited  several  experi- 
ments with  different  propellers,  and  attributed  the  best  results  to  a  propeller 
with  a  single  blade  projecting  from  the  axis.  In  1824  a  work  was  published 
under  the  direction  of  the  French  goveruiueut,  describing  tlie  several  modes 
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of  propelling  in  use  in  America,  on  the  principle  of  the  screw  ;  one  plan  was 
to  have  a  hollow  in  the  bottom  of  the  vessel  nearly  as  long  as  the  vessel  it- 
self, with  a  screw  revolving  in  it  to  produce  motion  forwards  or  backwards ; 
another  form  of  this  system  was  to  have  a  double  screw  between  two  boats. 
In  1825  a  company  was  formed  for  applying  Brown's  gas  vacuum  engine  to 
navigating  boats  on  canals,  and  a  premium  was  offered  for  the  best  invention 
for  propelling  boats  without  paddle-wheels.  In  1827  the  ingenious  and  in- 
defatigable Tredgold,  in  his  work  on  the  steam  engine,  described  and  inves- 
tigated the  theory  of  screw  propelling;  about  the  same  time,  or  perhaps 
lather  before,  Brown,  the  inventor  of  the  gas  vacuum  engine,  proposed  to 
apply  a  propeller,  consisting  of  two  blades  placed  at  an  angle  of  about  90' 
to  each  other  and  45°  to  to  the  axis;  this  was  intended  to  be  placed  in  the 
front  of  the  bow  of  the  vessel,  and  attached  to  a  shaft  working  through  a 
stuffing-box,  which  could  be  raised  or  lowered  at  pleasure.  He  obtained  the 
premium  of  the  Canal  Towing  Company  for  this,  and  they  determined  to 
pursue  the  subject  further ;  in  furtherance  of  this  object,  they  built  a  vessel 
at  Rochester  with  a  gas  vacuum  engine  of  12  h.p.,  which  was  applied  to 
working  Brown's  propeller  by  means  of  bevil  gear;  the  result  of  this  exoeri- 
ment  does  not  exactly  appear,  althouuh  it  was  considered  sufficiently  satis- 
factory for  Brown  to  continue  his  investigations  :  he  accordingly  built  anotlicr 
boat  with  similar  engine  and  machinery,  and  made  several  experiments  with 
it  on  the  Thames,  near  London,  when  he  is  said  to  have  attained  the  velocity 
of  seven  miles  an  hour  with  it. 

Subsequently,  Cameron,  Woodcroft,  Lowe,  Ericson,  and  others  pursued  the 
subject  and  took  out  patents  for  various  modifications ;  nothing,  however,  was 
materially  effected  until  183C,  when  T.  P.  Smith  obtained  a  patent  for  the  ap- 
plication of  a  screw  to  propel  vessels,  by  placing  it  in  that  part  of  the  stern  of 
the  vessel  called  the  "  dead  wood."  He  accordingly  builta  small  vessel,  and 
made  numerous  experiments  with  her  on  the  Thames;  this  little  vessel  was 
34  feet  long,  6  feet  6  inches  beam,  and  drew  4  feet  water ;  in  it  he  placed  a 
small  high-pressure  engine,  with  a  cylinder  6  inches  in  diameter,  and  15 
inches  stroke,  which  was  applied  to  working  a  screw  2  feet  diameter,  having 
a  pitch  of  2  feet  5  inches.  With  this  vessel  he  obtained  a  speed  of  from  7 
to  8  miles  an  hour;  he  then  tried  her  on  the  sea  between  Ramsgate  and 
London,  and  she  answered  very  well  in  driving  against  the  wind  in  a  heavy 
8ea.  Upon  the  success  of  this  experiment  a  Companv,  called  the  Ship-Pro- 
pelling Company,  was  formed,  Smith  being  their  adviser,  and  under  his 
directions  a  vessel,  called  the  '  Archimedes,'  of  232  tons  burthen,  was  built 
in  London  by  Whimshurst;  she  was  125  feet  long  and  21  feet  10  inches 
beam,  having  a  draught  of  water  of  between  9  and  10  feet;  she  was  pro- 
pelled by  a  pair  of  engines  of  the  united  force  of  80  h.p.  The  engines  and 
machinery,  which  were  made  by  Messrs.  Rennie,  instead  of  being  placed 
transversely  in  the  vessel  as  was  usual  in  paddle-wheel  steam  boats,  were 
placed  longitudinally ;  these  engines  were  upon  the  direct-acting  principle, 
and  their  power  was  applied  to  work  the  shaft  upon  which  the  propeller  was 
placed,  by  means  of  two  spur-wheels  with  teeth  of  hornbeam  wood,  and  two 
pmions  with  iron  teeth  working  into  each  other,  the  motion  of  the  propeller 
shaft  being  5-33  to  1 ;  or,  in  other  words,  when  the  engine  made  25  strokes, 
the  propeller  made  133-3  revolutions.  The  propeller,  which  was  in  the  dead 
■wood,  was  united  to  the  shaft,  by  means  of  a  water-tight  stuffing-box  passing 
through  the  stern  of  the  vessel.  The  propeller  at  first  consisted  of  a  single- 
threaded  screw  ;  but  this  not  answering  so  well,  another  screw  was  employ, 
ed,  with  two  threads  opposite  to  each  other,  5  feet  9  inches  diameter,  and'S 
feet  pitch.  The  '  Archimedes'  obtained  a  velocity  of  9  miles  per  hour  through 
the  water,  and  proved  herself  an  admirable  sea-boat,  going  head  to  wind  in 
a  heavy  sea,  and  she  established  beyond  all  doubt  the  success  of  the  inven- 
tion, and  its  superiority  over  paddle-wheels  in  many  cases;  still,  however, 
much  remained  to  be  done  before  prejudice  could  he  overcome,  and  before 
the  system  could  be  brought  to  such  perfection  as  to  compete  in  velocity 
successfully  with  paddle-wheels,  which  had  so  long  and  so  completely  en- 
grossed the  public  attention  as  scarcely  to  leave  an  opening  for  any  other 
eystem  ;  latterly,  however,  screw  propelling  has  made  considerable  progress. 
In  1842,  the  'Bee'  was  constructed  by  Maudslay  and  Field  for  the  Govern, 
ment;  she  was  worked  by  a  steam-engine  of  10  h.p.,  adapted  for  driving 
mther  the  screw  or  the  paddle-wheel  in  the  same  vessel,  and  thus  to  try  the 
comparative  merits  of  the  two  systems.  From  the  trials  and  experiments 
made  with  the  •  Bee,'  it  appeared,  that  upon  the  whole  the  paddle-wheels 
had  an  advantage  as  to  speed  under  all  circumstances.  In  1840,  the  '  Dwarf,' 
of  210  tons  burthen,  which  was  the  first  screw  vessel  ever  commissioned  in 
the  British  navy,  was  constructed  by  Messrs.  Rennie;  the  engines,  of  120 
h.p.,  upon  the  direct  action  principle,  were  attached  to  two  spur-wheels 
with  two  pinions  for  working  the  screw  upon  the  propeller  shaft,  on  the 
same  plan  as  the  'Archimedes.'  The  '  Dwarf  proved  herself  an  excellent 
sea  boat,  and  attained  a  speed  of  12}  miles  per  hour  through  still  water 
The  '  Rattler'  was  the  second  screw  propelling  vessel  introduced  into  the 
navy.  She  was  176  feet  long,  and  32  feet  8  inches  beam  ;  drawing  11  feet 
3  inches  water,  carrying  20  guns,  and  was  about  888  tons  burthen  The 
engines,  of  200  h.p.,  were  by  Messrs.  Maudslay  and  Field ;  and  her  screw 
which  was  10  feet  diameter,  and  11  feet  pitch,  was  driven  by  cog-wheels  • 
the  screw  made  103  revolutions  per  minute,  being  in  the  proportion  of  4  to' 
1  of  the  speed  of  the  engines ;  her  velocity  through  still  water  was  9A  miles 
per  hour,  and  she  proved  a  good  sea  boat.  All  these  have  been  surpassed 
in  speed  by  the  Royal  yacht,  the  '  Fairy,'  built  for  her  Majestv,  by  Ditchburn 
with  engines  by  Penn ;  she  is  2C0  tons  burthen,  with  two  oscillating  engines 
of  the  united  force  of  12.5  h.p.,  driving  one  spur-wheel  and  one  pinion  ■  the 
screw  consists  of  two  blades,  and  makes  250  turns  per  minute,  being  in  the 


proportion  of  5  to  1  of  the  moving  power.  The  speed  of  the  '  Fairy'  is  15  j 
miles  per  hour  through  the  water.  The  merits  of  the  screw  system  have 
now  been  so  completely  tested,  that  the  Government  have  determined  to  in- 
troduce it  more  generally  into  the  navy,  particularly  for  guard  ships ;  these 
vessels  are  to  be  of  two  classes,  line-of-hattle  ships  and  frigates  ;  the  former 
having  combined  engines  of  550  h.p.,  the  latter  350  h.p. ;  the  cylinders  of 
the  engines  will,  in  some  cases,  be  applied  horizontally,  and  the  pistons  will 
act  directly  upon  the  propeller  shafts,  by  cranks,  without  the  intervention  of 
wheels ;  the  propeller  shaft  will  make  from  50  to  60  revolutions  per  minute, 
and  the  speed  of  the  vessels  will  be  from  5  to  7  miles  an  hour ;  this  velocity 
will  he  surticient  to  enable  them  to  command  their  own  position  ;  and  with 
heavy  guns  and  the  free  uninterrupted  use  of  their  batteries,  they  will  be 
fully  equal  to  cope  with  any  vessels  of  their  class.  The  '  Amphion'  frigate  is 
also  being  fitted  with  a  screw  propeller,  to  move  with  a  greater  velocity  than 
the  guard-ships.  She  is  1290  tons,  was  originally  built  for  sailing,  and  car- 
ries 36  guns ;  she  is  propelled  by  a  screw  of  two  blades,  15  feet  diameter, 
and  21  feet  pitch,  driven  by  a  pair  of  engines  of  300  h.p.,  making  from  45  to 
50  revolutions  per  minute;  her  speed  on  trial  was  7  knots  an  hour,  and  pro- 
mised more  ;  the  whole  was  designed  and  executed  by  Messrs.  Miller  and 
Raveiihill.  To  Miller  the  constructive  portion  of  marine  engineering  owes 
much  ;  the  forms  of  framing,  the  graceful  proportions,  and  scientific  com- 
bination of  strength  with  lightness :  the  arrangement  of  the  several  working 
parts  of  the  engines,  so  as  to  diminish  the  weight,  and  increase  their  com- 
pactness, without  impairing  their  efficiency,  have  produced  the  natural  con- 
sequences, not  only  in  the  fast  river  boats  on  the  Thames  and  the  Rhine,  and 
other  rivers  where  peculiarities  of  construction  werespecially  demanded,  but 
also  in  the  sea-going  vessels,  for  the  mercantile  as  well  as  for  the  Royal 
Navy  and  the  Post-office  service  of  both  France  and  England. 

Much  discussion  has  already  taken  place,  and  is  still  going  on,  as  to  the 
best  form  and  dimensions  of  propellers ;  nothing,  however,  but  careful  and 
well-conducted  experiments  can  determine  this  important  point.  In  these 
investigations  Rennie  has  taken  a  leading  part ;  Smith,  Lloyd,  Sunderland, 
Barlow,  Guppy,  Brunei,  Airy,  Maudslay,  Field,  Miller,  Barnes,  Penn,  and 
others  have  also  done  a  great  deal.  Up  to  the  present  time  the  double- 
bladed  propeller  has  produced  as  good  a  result  as  any  other  form.  In  the 
first  application  of  steam  power  to  screw,  or  stern  propelling,  cog-wheels 
were  usually  employed  to  drive  the  propeller ;  then  straps,  or  bands,  work- 
ing upon  wooden  or  iron  cylinders ;  and  in  the  '  Great  Britain,'  endless  chains 
were  employed;  in  this  case,  however,  the  chain  had  claws,  resembling 
teeth,  attached  lo  it,  which  fitted  into  corresponding  recesses  or  cavities,  on 
the  drum,  and  to  a  certain  degree,  prevented  the  stretching  or  slipping  to 
which  chains  of  the  ordinary  description  are  liable;  adhesion  wheels  were 
also  tried  by  Messrs.  Rennie,  but  were  not  found  so  good  as  cog-wheels. 
Latterly  the  system  has  been  much  simplified,  by  applying  the  piston  of  the 
engine  to  act  directly  upon  the  propeller  shaft,  and  a  successful  result  ap- 
pears probable.  Whilst  upon  this  subject,  the  '  Great  Britain,'  the  largest 
vessel  constructed  in  modern  times,  must  not  be  omitted.  She  is  322  feet 
long,  50  feet  6  inches  beam,  draws  16  feet  of  water,  and  is  3444  tons  bur- 
then. She  is  propelled  by  the  screw,  with  a  pair  of  engines  of  the  united 
force  of  1000  h.p. ;  there  are  four  cylinders,  inclining  at  an  angle  of  60",  and 
parallel  with  the  keel ;  the  pistons  act  by  means  of  cranks  upon  a  large 
wheel,  which  turns  the  drum  with  the  chain  and  propeller  shaft ;  the  dia. 
meter  of  the  screw  is  15  feet  9  inches.  She  left  Bristol  on  her  first  trial  on 
the  8th  January  1845  ;  and  on  the  23rd  of  the  same  month,  for  London  and 
Liverpool, — for  New  York  on  the  26th  July,  1845,  and  reached  that  city  on 
the  10th  August ;  left  New  York  on  the  30th  August,  and  reached  Liverpool 
on  the  15th  September.  This  vessel  and  her  machinery  may  be  considered 
as  a  great  experiment,  from  which  useful  results  may  be  expected.  She  has 
already  made  two  voyages  across  the  Atlantic ;  and,  notwithstanding  the 
prognostications  of  many  as  to  her  failure,  according  to  the  report  of  her 
able  and  experienced  commander.  Captain  Hosken,  has  answered  well  as  a 
sea  boat.  Since  then  her  engines  and  machinery  have  undergone  certain 
modifications,  and  some  trifling  alterations  have  also  been  made  in  the  ves- 
sel, which  experience  has  proved  to  be  necessary,  and  which  from  the  novelty 
of  the  construction,  and  the  great  scale  upon  which  the  experiment  was 
tried,  might  have  been  expected,  and  for  which  every  allowance  should  be 
made.  These  alterations  have  improved  her  materially  ;  and  it  is  greatly  to 
be  desired  that  so  much  labour  and  expenditure  should  be  attended  with 
complete  success.  This  gigantic  structure,  which  has  bad  the  advantage  of 
Brunei's  assistance,  is  certainly  bold,  original,  and  in  the  right  direction;  for 
nothing  but  proportionable  mass,  power,  and  correctness  of  form,  are  caU 
culated  to  contend  with  the  heavy  swell  and  gales  of  the  Atlantic.  It  is  by 
these  and  other  well  conducted  experiments,  that  we  may  look  forward  with 
confidence,  at  no  very  distant  period,  to  the  voyage  between  America  and 
Europe,  much  as  it  has  already  been  shortened,  being  still  further  reduced. 
The  same  may  be  said  of  the  voyage  between  India  and  Europe,  the  import- 
ance of  which  cannot  be  too  highly  estimated. 

The  advantage  of  steam,  as  an  auxiliary  to  sailing  vessels  [in  long  voyages, 
the  steam  power  being  only  applied  in  calms,  or  when  the  wind  is  unfavour- 
able, is  beginning  to  be  generally  felt ;  and  numerous  vessels  are  now  being 
fitted  out  upon  this  principle.  For  this  purpose  the  screw  propeller,  with 
the  means  of  taking  it  out  of  the  water  and  replacing  it  when  required  with- 
out stopping  the  vessel, appears  peculiarly  well  adapted;  for  whilst  it  enables 
the  vessel  to  retain  all  her  sailing  qualities,  as  well  as  her  capability  for 
stowing  cargo,  it  still  gives  her  the  advancage  of  steam  power  when  neces- 
sary.   The  steam  power,  as  it  is  not  intended  to  be  the  chief  agent,  should 
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be  cntrprcssfd  into  the  Bniallest  practicable  space,  still  so  as  at  the  same 
time  ti)  gi\(;  the  greatest  power:  in  order  to  elFect  this,  tuliular  boilers  of 
the  most  improved  construction  and  power  of  evaporation  ;  direct  acting  en- 
gines, in  which  wrought  iron  is  substituted  for  cast  iron  whenever  it  is  prac- 
ticable, Hsine  sufficient  steam  of  a  greater  densin,  together  with  ample 
stowage  for  fuel  to  last  for  the  average  probable  time  that  steam  power  may 
be  required,  luust  be  used.  I5y  the  judicious  comhiiiation  of  steam  witli 
sailing,  the  time  of  long  voyages  may  be  materially  reduced,  and  at  tlie 
sauic  time  considerable  saving  may  he  etfected  in  the  transport  of  mer- 
chandise. 

The  Electrical  Telegraph. 

Connected  with,  and  forming  a  most  important  adjunct  to,  the  locomotive 
system  of  communication,  njay  be  mentioned  that  extraordinary  and  useful 
invention,  the  Electrical  Telegraph. 

The  invention  consists  in  directing  a  current  of  electricity  through  a  wire 
or  a  seriis  of  wires  connecting  together  the  intended  points  of  communica- 
tion. The  galvanic  or  electric  current  may  be  produced,  either  by  a  battery 
or  by  employing  the  natural  electric  currents  of  the  earth.  The  telegraph  is 
worked  by  handles,  which  act  by  means  of  galvanism  upon  needles  attached 
to  the  wires  at  the  other  end  of  the  telegraphic  line,  through  which  the  gal- 
vanic current  is  conveyed,  and  deflects  them  to  points  on  a  dial-plate,  having 
symbols  (according  to  Cook  and  Wheatstone's  system)  or  letters  or  numbers 
to  represent  the  intelligence  to  be  communicated.  By  this  means  intelli- 
gence is  conveyed  from  one  point  to  another  along  the  line  of  wires,  almost 
as  soon  as  conceived,  and  thus,  independent  of  the  advantage  as  a  means  of 
conveying  intelligence  from  one  point  to  another  unconnected  with  the  rail- 
way, it  is  of  great  importance  in  the  working  of  the  railway  itself,  by  pre 
venting  accidents ;  or  in  the  event  of  an  accident  unfortunately  occurring, 
enabling  assistance  to  be  despatched  without  loss  of  time  to  remedy  the  evil 
and  clear  the  obstruction.  Several  persons  claim  the  merit  of  this  invaluable 
invention  ;  it  is  difficult  to  decide  with  accuracy  upon  the  claims  of  priority  ; 
like  most  other  inventions,  however,  it  has  been  perfected  by  degrees,  and 
each  party  is  entitled  to  his  due  share  of  credit.  About  the  year  1819,  Mr. 
Ronalds,  of  Hammersmith,  is  staled  to  have  applied  electricity  for  the  pur- 
pose of  effecting  telegraphic  communication,  and  succeeded  so  far  as  to  com- 
plete a  current  through  eight  miles  of  wire.  He  also  employed  electricity  as 
a  means  of  communicating  motion  to  a  series  of  wheels.  This  apparatus, 
however,  was  too  imperfect  to  be  of  much  use,  but  it  is  evident,  that  the 
idea  once  propounded  and  partially  carried  into  effect,  to  a  certain  extent, 
establishes  Mr.  Ronald's  claim  to  the  merit  of  the  discovery.  In  1830,  M. 
Ampere  pointed  out  the  means  of  deflecting  magnetic  needles  by  a  current 
of  voltaic  electricity,  for  the  purposes  of  telegraphic  communication,  and  the 
principles  of  this  discovery  have,  it  is  said,  been  applied  to  many  of  the  mo- 
dern electrical  telegraphs.  The  first  plan  employed  was  so  very  complicated, 
and  so  liable  to  get  out  of  order,  that  it  was  soon  abandoned ;  but  Wheat- 
stone  and  Cook  so  completely  improved  upon  it  as  almost  to  make  it  a  new 
invention.  Their  system  consisted  of  a  dial-plate  with  symbols,  to  which 
the  deflected  needles  pointed,  when  moved  by  electric  agency.  At  first  it 
was  considered  that  it  was  necessary  that  the  wires  for  conducting  the  cur- 
rent of  electricity  should  be  kept  entirely  isolated  in  iron  pipes ;  subsequently, 
however,  this  was  found  to  be  unnecessary.  They  are  now  stretched  be- 
tween a  seiies  of  posts  placed  at  given  intervals  apart,  beside  the  railway, 
and  a  dial  apparatus  is  placed  at  most  of  the  principal  stations,  as  well  as  at 
the  termini.  '1  be  first  telegraphic  line  upon  Wheatstone's  plan  was  estab- 
lished, in  the  year  1839,  upon  the  Great  Western  Railway,  between  London 
and  Sluugh,  a  di.^tance  of  18  miles,  and  since  that  time  it  has  been  so  much 
imjiroved  that  it  is  now  generally  adopted.  It  is  already  complete  on  the 
South  Western  Line  between  London  and  Portsmouth,  and  is  being  laid 
down  on  the  North  Western  and  on  numenuis  other  lines. 

A  company,  called  the  Electrical  Telegraph  Company,  has  been  formed  for 
carrying  cut  the  plans  proposed  by  Wheatstone,  to  whom  great  credit  is  due 
for  the  perseverance  and  ability  with  which  he  has  worked  out  bis  system. 
Bain  also  claims  a  right  to  the  invention,  and,  in  addition  to  the  means  of 
electrical  telegraphic  communication,  has  invented  a  mode  of  jirinting  by  it 
at  the  same  time,  thus  atTording  the  means  of  secrecy,  and  preventing  mis- 
takes; for  the  apparatus  being  kept  locked  in  a  room  or  box,  no  one  can 
have  access  to  it  but  the  person  to  whom  the  communication  is  made.  Other 
modifications  of  the  system  have  been  introduced,  but  hitherto  without  being 
extensively  employed. 

Another  vaUiable  application  of  electricity  to  engineering  operations  con- 
sists in  blasting  rock  and  other  materials  above  and  under  water.  The  first 
effective  application  of  this  principle  to  blasting,  may  be  said  to  be  due  to 
General  I'asley,  who  employed  it  for  blowing  up  the  wreck  of  the  '  Uoynl 
George,'  sunk  at  Spithead,  in  the  year  1782,  and  which,  by  its  own  bulk  as 
well  as  the  aUuvial  deposit  accumulated  round  it,  formed  a  serious  obstiuc- 
tion  in  that  important  roadstead.  Pasley,  at  the  request  of  the  .\dmiraity, 
undertook  to  remove  it,  and  commenced  his  operations  on  the  29th  August, 
1839,  by  sending  down  divers,  in  order  to  ascertain  the  exact  state  and  posi- 
tion of  the  wreck;  having  done  this, he  proceeded  to  place  powerful  charges 
of  gunpowder  in  water-tight  tin  cases  in  those  parts  ol  the  vessel  where  they 
would  have  most  effect,  and  they  were  exploded  by  an  electrical  current  con- 
veyed through  them,  by  means  of  wires  attached  to  them,  and  connected 
with  a  voltaic  battery  placed  in  a  boat  floating  near :  the  explosions  were  in- 
stantaneous and  almost  unfailing,  and  a  great  effect  v\as  produced  :  in  this 
manner  he  succeeded  perfectly  iu  removing  the  wreck  in  about  two  sum- 


mers. The  same  system  was  afterwards  pursued,  in  removing  the  wreck  of 
a  vessel  in  the  Tliames,  and  is  now  generally  adopted  in  similar  circuni- 
stances.  It  was  applied  by  Cuhitt,  at  Round  Down  Cliff,  for  the  purpo,-e  of 
removing  a  large  mass  of  the  cliff  on  the  line  of  the  South  Eastern  Railway, 
between  Hover  and  Folkestone  :  the  portion  operated  upon  was  several 
hundred  feet  long,  and  between  200  and  300  feet  high  ;  the  charge  of  powder 
c^insisted  of  18,000  lb.,  disposed  in  several  cells  in  the  line  of  the  intended 
explosion,  and  properly  tamped  with  sand  :  the  explosion  took  place  on  tha 
28tli  J.muary,  I8l3,  and  was  perfectly  successful,  removing  about  250,000 
cubic  yards  of  chalk  rock  ;  its  success  was  of  great  importance  to  the  railway 
operations,  inasmuch  as  it  materially  expedited  them,  and  considerably  re- 
duced the  cost  of  this  difficult  portion  of  the  line.  This  method  of  blasting 
upon  a  great  scale  is  now  generally  adopted,  and  enlarges  the  sphere  of  ope- 
ration in  this  department  of  civil  engineering,  as  well  as  in  the  removal  of 
rocks  uiuler  water ;  for  which  it  was  used  by  Rennie  many  years  since.  A 
very  successful  application  of  gunpowder,  for  facilitating  engineering  opera- 
tions, has  recently  occurred  in  the  removal  of  a  number  of  marl  rock  slioali 
in  the  bed  of  the  River  Severn,  executed  by  Edwards,  for  Gris=ell  and  Pcto, 
under  \V.  Cuhitt.  Martin  Roberts  also  lays  claims  to  the  invention  ;  he  ex- 
hibited his  experiments  at  the  Craig  Leith  Quarries,  in  March,  1839. 

Thompson  has  proposed  to  effect  the  blasting,  or  rather  the  ignition  of  the 
powder,  by  means  of  common  electricity,  produced  by  an  apparatus  enclosed 
in  an  air-tight  box,  so  as  to  prevent  the  admission  of  moisture  ;  this  appa- 
ratus is  said  to  be  more  simple  and  less  expensive  than  the  galvanic  bat- 
tery. 

Clocks. 

Connected  with  the  correct  working  of  the  railway  system,  nothing  is  more 
important  than  accurate  time-keepers ;  for  upon  these  depend  the  regular 
starting  and  arrival  of  the  trains,  so  that  one  train  may  not  interfere  with 
the  other,  and  collisions  be  prevented. 

The  introduction  of  clocks  into  Great  Britain  took  place  about  the  year 
1288,  and,  in  1326,  Wallingford  is  said  to  have  constructed  a  clock  regulated 
by  a  balance,  which  was  put  in  motion  hy  weights,  but  whose  action  was 
extremely  irregular.  The  great  improvement  of  the  pendulum  does  not  ap- 
pear to  have  taken  place  until  about  the  middle  of  the  17th  century,  and  the 
name  of  the  person  who  first  employed  it  for  this  purpose  is  not  accurately 
ascertained.  About  1G41  Richard  Harris  is  said  to  have  constructed  a  pen- 
dulum clock  for  St.  Paul's  church,  Covent-garden  ;  however,  as  lluygens,  in 
1658,  was  the  first  who  explained  accurately  the  motion  of  the  pendulum, 
the  chief  merit  of  its  application  to  clocks  may  be  attributed  to  him.  The  ap- 
plication of  the  spiral  spring  to  the  balance  is  due  to  Hooke  in  1(J58;  and 
the  introduction  of  the  compensating  mercurial  pendulum  by  Graham,  in 
1715,  was  the  next  great  step  in  improvement;  by  means  of  this  valuable 
invention,  the  unequal  expansion  and  contraction  of  the  pendulum  from 
change  of  temperature,  which  rendered  impracticable  the  accurate  measure- 
ment of  time,  was  obviated.  Graham  also  suggested  the  idea  of  employing 
different  metals,  having  different  properties  of  expansion,  so  that  the  one 
should  neutralise  the  other ;  his  idea  was  afterwards  carried  out  by  Harri- 
son, in  the  construction  of  the  gridiron  pendulum.  For  the  going  fusee,  tha 
compensation  curb,  and  other  improvements,  he  received  a  Parliamentary 
reward. 

The  scapement,  which  communicates  the  sustaining  force  to  the  pendulum 
or  balance,  demands  the  greatest  skill  and  accuracy,  and  various  forms  have 
been  attempted;  amongst  others  may  be  mentioned  the  original  scapement- 
wheel,  with  its  teeth  at  right  angles  to  the  plane  of  the  wheel ;  the  anchor 
scapement,  invented  by  Clement  in  1680 ;  w  hich  was  improved  by  Graham, 
so  as  to  render  it  more  isochronous ;  the  duplex  scapement,  which  does  not 
require  such  extreme  accuracy  in  the  teeth,  whilst  at  the  same  time  it  per- 
forms equally  well:  the  detached  scapement,  by  means  of  which  the  teeth 
of  the  scape-wheel  always  rest  on  a  detent,  except  when  it  is  unlocked  to 
impel  the  pallets,  is  employed  in  chronometers  where  great  accuracy  is  re- 
quired ;  these,  and  many  other  improvements,  too  numerous  to  mention,  are 
worthy  of  notice. 

The  art  of  clock  or  watchmaking,  termed  horology,  may  be  said  to  be 
principally  composed  of  four  parts.  1.  The  moving  power,  which  is  gene- 
rally a  weight  for  clucks  or  fixed  time-keepers,  and  a  spring  for  watches  or 
moveable  time-keepers;  in  the  former  case,  the  line  suspending  the  weight 
should  be  equal  throughout  its  calibre,  and  the  cylinder  on  which  it  is  coiled 
should  be  true;  iu  the  latter  case,  the  form  of  the  spring  should  be  such  that 
its  force  may  act  as  equable  as  possible.  2.  The  scapement,  which  com- 
municates the  sustaining  force  to  the  pendulum  or  balance:  the  construction 
of  this  demands  great  skill ;  there  are  various  kinds,  the  common  crown 
wheel,  the  anchor,  the  duplex,  the  detached.  Sic.  3.  The  means  of  com- 
municating the  power  to  the  niiuuie,  seconds,  and  hour  hands,  which  is 
effected  by  a  series  of  wheels  nicely  proportioned  and  adjusted  to  each  other, 
having  many  of  the  axes  or  ceutres  working  upon  diamonds  or  rubies,  to  re- 
duce the  friction  and  diminish  the  application  of  oil,  which  is  objectionable 
on  account  of  its  being  acted  upon  by  the  temperature.  4.  The  regulator, 
which  is  effected  by  a  pendulum  in  clucks  and  hy  a  balance  in  watches.  The 
striking  (being  merely  a  secondary  part),  is  easily  effected,  when  the  other 
great  poiuts  have  been  determined.  The  perfection  of  the  art  consists  in  the 
proper  proportions,  adjustmeut,  and  adaptation  of  the  various  parts  to  each 
other,  and  the  combinaliun  of  the  several  improvements  above  descrihed ; 
this  has  now  been  so  completely  attained  that  time  can  be  marked  so  as  not 
to  vary  the  fraction  of  a  secuud  in  a  day  :  for  these  important  and  valuable 
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improvements  in  this  useful  and  iniieed  indispensable  art,  in  England,  we  are 
indebted  to  Wallingford,  Huygeiis,  Harrison,  Graham,  Hooke,  Cumming, 
Mudge,  Ellicott,  Sutherland,  Earnshaw,  Arnold,  VuUiaray,  Dent,  Frodshaiu, 
Parkinson,  French,  Kater,  and  others. 

Mineralogy  and  Geology. 

Mineralogy,  geology,  and  mining  may  be  said  to  form  an  important 
branch  in  the  profession  of  a  civil  engiueer.  Without  some  knowledge  of 
these,  the  engineer  will,  in  many  cases,  find  himself  unable  to  carry  on  his 
operations  with  that  degree  of  cerlainly  and  economy,  which  is  necessary 
to  ensure  success,  and  independently  of  their  value  in  this  respect,  there 
are  few  deparlmeuts  of  knowledge  which  have  contributed  more  lo  the  ad- 
vancement, comfort,  and  civilization  of  mankind  ;  whdst  on  the  other  hand, 
DO  class  has  contributed  more  to  the  advancement  of  them  than  the  civil 
engineer,  so  that  each  department  is  essentially  allied  to  and  dependent 
upon  the  other.  Geology  enables  the  engineer  to  obtain  a  proper  know- 
ledge of  the  various  strata  through  which  he  has  to  carry  bis  operations; 
if  for  a  cutting  or  embankment  of  a  railway,  it  is  essential  lo  know  the 
slopes  at  which  the  earth  or  rock  will  stand,  Ihe  value  and  applicability  of 
the  materials  excavated  for  his  bridges,  culverts,  and  viaducts,  and  llieir 
capacity  for  water,  &c.,  in  order  lo  form  a  correct  estimate  for  working 
through  them,  whether  for  his  cuttings  or  his  tunnels.  If  for  a  canal,  the 
same  will  apply,  with  the  addition  of  the  knowledge  of  the  sources  from 
whence  his  supply  of  water  can  be  obtained  :  this  latter  will  also  apply  to 
waterworks,  in  which  the  knowledge  of  the  various  qualities  of  water  ap- 
plicable to  the  economy  of  mankind  is  so  essential.  In  Ihe  construction 
and  maintenance  of  harbours,  it  is  most  important  to  have  a  thorough  know- 
ledge of  the  geological  strata,  and  of  the  nature  of  the  coasts  where  the 
harbour  is  to  be  situated,  in  order  to  render  it  easily  accessible  to  vessels, 
whether  for  commerce  or  refuge,  for  its  construction  in  the  most  economical 
manner,  or  for  its  maintenance,  in  older  that  the  alluvial  matter  held  in 
mechanical  suspension  by  the  adjacent  waters  shall  not  fill  it  up  when 
made.  In  the  management  and  improvement  of  rivers  for  drainage  and 
navigation,  in  order  that  they  may  carry  ofl'  the  superfluous  waters  from 
the  low  lands  and  marshes,  and  at  Ihe  same  time  maintain  the  chan- 
nels in  the  most  efficient  state  for  navigation.  In  the  formation  of  em- 
bankments against  the  ocean,  in  order  that  nature  herself  may  be  rendered 
subservient,  as  far  as  is  practicable,  in  afl'ording  Ihe  requisite  protection  ; 
in  these  as  in  the  operations  of  smelting  the  minerals  of  the  precious  or  the 
more  useful  metals,  geology  and  mineralogy  are  of  essential  service  to  the 
engineer  and  deserve  bis  peculiar  attention. 

Mining. 

Mining  appears  to  have  been  known  and  practised  in  Great  Britain  from 
the  earliest  periods  of  our  history,  for  the  Carthageuiaus  are  said  to  have 
conveyed  tin  to  Tyre,  from  Cornwall ;  but  iu  those  early  days  the  opera- 
lions  must  have  been  rude,  and  merely  confined  to  the  surface.  This  in- 
Taluable  art  made  little  progress  until  Ihe  knowledge  of  chemistry,  and  the 
invention  of  machinery,  enabled  mankind  to  extract  from  the  bowels  of  the 
earth  Nature's  rich  treasures,  to  investigate  their  diflerent  properties,  and 
to  apply  them  to  the  purposes  of  life  ;  the  steam  engine,  which  enabled  the 
miner  to  extract  the  water  and  enlarge  the  field  of  his  operations  has  been 
of  invaluable  service  when  the  ore  was  raised  from  the  mine,  as  also  aiding 
in  its  reduction  and  the  exiraction  of  the  meial  in  its  most  refined  state. 
Some  of  the  Cornish  mines  have  been  extended  to  a  deplii  of  more  than 
220  fathoms  below  the  surface.  As  regards  coal-mines,  they  also  have 
been  worked  to  an  extraordinary  extent,  as  in  the  case  of  the  Cumberland 
coal-fields,  which  have  been  wrought  above  a  mile  beneath  the  sea.  The 
total  quantity  brought  to  the  surface  and  consumed  annually  amounts  to 
between  30  000,000  and  40,000,000  of  tons.  Without  the  steam  engine 
these  operations  would  be  entirely  paralysed,  and  must  cease.  The  total 
annual  value  of  the  Urilish  mineral  produce  is  said  to  aiiiuunt  to  about 
20,000,000/.  In  Ibis  valuable  department  we  are  much  indebted  lo  llie 
establishment  of  Ihe  Museum  of  Economic  Geology,  which  will  be  the 
means  of  extending  the  knowledge  and  use  of  iniuerals.  as  well  as  the  best 
mode  of  obtaining  them.  Neither  must  we  forget  the  valuable  services  of 
Sir  H.  De  la  Beche,  JMurchison,  Sedgewick,  Greenough,  Buckland,  Hor- 
ner, Lyell,  John  Taylor,  Griffiths,  Buddie,  Sopwiih,  philips.  Wood,  At- 
kinson, Bald,  and  others,  who  have  contributed  so  largely  lo  Ihe  advance- 
meat  of  this  important  brunch  of  science. 

Ventilation. 

Connected  with  mining  may  be  mentioned  the  important  subject  of  venti- 
lation, the  value  of  which  is  now  so  universally  appreciated,  not  only  for 
mines  but  for  public  and  dwelling  houses.  The  art  consists  in  conveying 
volumes  of  fresh  air  through  apartments,  so  that  the  air  shall  be  always  as 
Dearly  as  practicable  in  the  proper  state  for  respiraliou  ;  but  in  ellecting 
this,  it  is  desirable  that  Ihe  temperature  shall  not  be  reduced  too  low,  other- 
wise inconvenience  may  be  produced  in  other  respects  ;  whilst  ventilation, 
therefore,  is  of  great  importance,  the  artificial  warming  of  apartments  is  of 
equal  consequence,  and  to  combine  both  ellectually  is  the  great  desidera- 
tum. Heat  is  the  great  medium  for  producing  circulation,  as  in  the  ex- 
ample of  colleries  and  mines,  and  on  extraordinary  occasions  mechanical 
power  may  be  applied.  The  common  fire-place  is  the  most  wasteful  of 
fuel,  but  possesses  many  advantages;  and, although  the  stove  may  produce 
a  more  equable  temperature,  a  proper  combination  of  both  seems  best 
adapted  to  unite  the  advantage  of  a  thorough  circulation  of  air  with  the 
required  degree  of  temperature ;  w  arm  water  and  steam  conveyed  through 


pipes  have  been  employed  in  many  cases  ;  those  systems  are  however  the 
best  whereby  a  large  body  of  air  is  raised  to  about  100°  by  passing  be- 
tween cases  filled  with  hot  water,  and  is  enabled  to  flow  freely  into  the 
apartments,  expelling  at  the  same  time  a  corresponding  bulk  of  vitiated 
air  ;  thus  rendering  ventilation  an  integral  portion  of  the  system  of  warm- 
ing ;  by  such  a  plan,  warm  water  may  also  be  supplied  to  any  part  of  the 
building  for  domestic  purposes.  When  staves  are  used,  they  should  be 
upon  the  principle  of  slow  combustion,  and  be  so  contrived  as  to  avoid 
producing  any  disagreeable  odour ;  for  this  reason  porcelain  is  much  em- 
ployed, and  it  is  essential  lo  have  a  thorough  circulation  of  pure  air  where 
stoves  are  employed.  Upon  this  important  subject,  much  information  has 
been  elicited  by  the  late  Parliamentary  Reports,  and  by  Ihe  labours  of 
Sylvester,  Tredgold,  Arnott,  Reid,  Hood,  Price,  C,  Manby,  Perkins, 
Haden,  Stephenson,  and  others. 

Engineering   Architectihe. 

The  pursuits  of  the  engineer  are  intimately  connected  with  architecture, 
not  merely  as  regards  construclion,  but  in  taste  also;  and,  although  it  is 
not  necessary  that  he  should  be  so  thoroughly  conversant  with  all  the  de- 
tails of  ornament,  as  to  be  able  to  practise  as  an  architect,  still  he  should 
be  so  far  acquainted  with  them  as  to  be  able  to  carry  out  the  leading 
principles  with  efl'ect,  whenever  it  becomes  absolutely  necessary  in  tne 
course  of  his  practice.  The  works  of  the  engineer,  associated  as  they  are 
for  the  most  part  with  the  great  operations  of  nature,  should  be  designed 
and  constructed  so  as  to  harmonise  with  them.  They  must  strike  by  their 
general  mass  and  proportion  rather  than  by  trifling  details  or  minutiie  of 
ornament,  which  as  a  matter  of  taste,  would  be  misplaced  and  unneces- 
sary, and  wasteful  as  regards  expenditure;  consistently,  therefore,  with 
their  first  grand  object  of  fitness  for  their  purpose,  they  should  be  simple, 
and  in  the  few  instances  where  ornament  may  be  necessary,  it  should  har- 
monise with  the  structure  and  be  sparingly  used. 

In  architectural  masonry,  the  ancients  have  left  us  admirable  models 
which  cannot  be  loo  much  studied,  and  may  be  generally  followed  with 
great  efTect  and  advantage)  but  the  adaptation  of  timber  and  iron  to 
modern  architecture  requires  a  diflerent  treatment.  The  massive  propor- 
tions and  dimensions  which  suited  well  the  character  of  stone  are  no  longer 
necessary,  and  would  be  misplaced  when  applied  to  the  more  solid  and 
tenacious  properties  of  iron  ;  here  equal  strength  is  obtained  with  much 
smaller  dimensions,  which,  at  first  sight,  from  their  lightness  and  apparent 
weakness  (until  the  eye  becomes  accustomed  to  them),  produce  a  feelin;^ 
of  insecurity  which  can  only  be  overcome  by  time  ;  but  this  feeling  soon 
vanishes,  and  the  great  convenience,  economy,  aud  security  introduced  by 
the  employment  of  wrought  and  cast  iron,  has  caused  it  to  be  generally 
adopted  whenever  practicable.  In  order,  however,  to  ensure  success, 
great  care  must  be  taken  in  the  selection  of  proper  materials  for  its  difler- 
eut  applications,  and  much  depends  upon  the  mode  in  which  it  is  manu- 
factured ;  the  right  understanding  of  this  and  of  the  difli'erent  processes  of 
converting  the  ore  into  the  several  slates  of  cast  and  malleable  iron  .ind 
steel,  all  of  which  possess  very  diflerent  properties,  and  require  dilferent 
proportions  and  dimensions  in  their  application,  demands  no  ordinary  skill 
aud  experience. 

The  application  of  heated  air  for  the  purpose  of  reducing  iron  from  the 
ore  (commonly  called  the  "hot  blast"  system,  invented  by  Neilson,  io 
lb2G),  has  produced  a  considerable  revolution  in  the  character  of  the 
melat,  as  well  as  in  the  economy  of  manufacturing  it,  and  the  comparative 
raeriis  of  hot  and  cold  blast  iron  is  still  a  subject  of  controversy,  which 
requires  to  be  duly  considered  in  its  application  to  conslnictiou.  Cast 
iron,  from  ihe  rigidity  and  brittleness  of  its  texture,  is  not  so  well  adapted 
to  resist  concussion,  or  any  sudden  strain,  as  wrought  or  malleable  iron, 
and  when  employed,  it  is  necessary  to  make  greater  allowance  to  meet  it ; 
hence  the  employment  of  malleable  iron  has  become  more  general,  and 
has,  in  many  cases,  superseded  the  use  of  the  former,  as  while  it  contri- 
bules  equal  strength  wilh  less  vieighl,  it  gives  warning  previous  to  frac- 
ture, and  enables  a  remedy  to  be  applied,  which  cast  iron  does  not.  For 
these  reasons  it  is  now  almost  universally  employed  for  all  purposes  where 
it  is  required  to  resist  tension  and  sudden  irregular  strains,  and  to  combine 
strength  and  lightness;  whilst  cast  iron  is  only  used  to  resist  compression, 
aud  to  counteract  by  its  mass  and  rigidity  any  tendency  to  movement  or 
alteration  of  form.  By  thus  carefully  studying  the  dilferent  properties  of 
both  materials,  we  soon  acquire  a  knowledge  of  the  best  mode  of  adapting 
them  to  their  diflerent  purposes,  and  giving  to  them  those  architectural 
forms  best  suiled  to  their  respective  qualities  and  the  objects  for  which 
they  are  employed.  One  of  the  great  advantages  of  wood  consists  in  the 
first  economy  aud  the  facility  of  converting  it  to  the  several  purposes 
where  it  can  be  employed,  aud  hence,  until  the  properties  of  iron  and  the 
mode  of  working  it  became  better  understood,  wood  alone  was  used  iu 
conjunction  with  stone  and  brick,  both  for  engiueering  aud  architectural 
purposes;  and,  notwithstanding  it  has  been  altogether  superseded  for  many 
purposes  by  iron,  nevertheless  it  still  possesses  advantages  in  the  construc- 
lion of  bridges,  roofs,  and  other  works  where  the  first  outlay  of  iron  or 
stone  would  be  too  great.  Enough,  I  trust,  has  been  said,  to  show  the 
intimate  connexion  of  the  professions  of  the  civil  engineer  and  architect, 
aud,  without  the  one  usurping  the  province  of  the  other,  it  is  much  to  be 
desired  thai  a  harmonious  uuderstiiudiiig  should  be  cultivated  between 
tlieni,  as  it  must  tend  to  their  mutual  advantage,  aud  nothing  can  contri- 
bute to  tins  desirable  object  more  than  the  meetings  of  this  Institution,  to 
which  it  is  gralityiug  to  find  so  luuny  architects  have  attached  them- 
selves. 
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Agricultdre. 

Neither  must  we  forget  the  comparatively  recent  adaptation  of  engineer- 
ing knowledge  to  the  advancement  of  af;riciilture,  and  the  various  imple- 
ments connected  with  it,  for  pli>u;;liing,  drilling,  iliresliiiig,  &i;.  Since  the 
improvement  in  the  working  of  iron,  the  machines  for  coiidncting  these 
various  operations  are  constructed  with  a  degree  of  portubilily.  economy, 
and  efficiency  which  render  them  of  the  greatest  importance  to  the  farmer, 
and  enable  hira  to  cultivate  the  soil,  as  well  as  to  convert  its  various  pro- 
ducts to  domestic  purposes,  in  a  much  more  economical  and  expeditious 
manner  than  formerly,  and  to  derive  a  greater  profit  from  his  exertions.  In 
the  construction  of  agricultural  implements,  Messrs.  Ransorae,  May,  Cot- 
tam,  Stratton,  and  others,  have  greatly  distinguished  themselves. 

In  modern  agriculture,  uuder-draining  forms  an  important  and  valuable 
principle;  stagnant  water  generally  has  been  proved  to  be  injurious  lo 
agriculture,  and  it  is,  1  believe,  now  universally  admitted  that  without 
thorough  drainage  it  is  impossible  to  cultivate  the  soil  elfeclually  ;  for  this 
purpose  small  drains  formed  by  tiles  laia  from  I  foot  to  4  feet  below  the 
surface,  are  generally  adopted  ;  the  tiles  are  made  by  machinery  invented 
by  the  Marquis  of  Tweedale,  /Vinslie,  and  others,  at  a  trilling  cost ;  the 
surface  water  is  thus  conveyed  from  the  land  into  the  adjacent  main  drains 
and  thence  to  tlie  rivers.  Water  is  the  grand  natural  fertilising  agent,  and 
any  amount  of  care  in  its  proper  distribution  is  well  bestowed  :  it  is, 
therefore,  worthy  of  consideration,  whether  in  hilly  countries  and  districts 
subject  to  alternations  of  dry  and  wet  seasons,  it  would  not  be  advisable 
to  establish  large  reservoirs  for  water,  to  be  used  during  dry  seasons  for 
irrigation,  in  the  manner  adopted  by  the  ancients  ;  by  this  means,  districts 
might  be  cultivated  with  advantage,  which  now  are  comparatively  ste- 
rile. 

Surveying. 

Land  and  Maritime  Surreijing  form  an  essential  department  in  the  pro- 
fession of  a  civil  engineer;  without  a  correct  knowledge  of  the  former,  it 
is  impossible  for  him  to  lay  out  and  determine  in  the  best  manner  the  pro- 
per lines  of  communication  in  a  district,  whether  by  canal,  railway,  or 
common  road;  and  without  a  knowledge  of  the  latter,  it  is  equally  diffi- 
cult for  him  to  decide  upon  the  best  situation  for  a  port,  and  the  most 
advisable  means  of  improving  and  maintaining  it.  In  these  valuable 
departments  much  progress  has  been  made.  The  great  Trigonometrical 
Survey  of  the  British  Islands,  which  is  now  very  nearly  completed,  is  the 
greatest  work  of  this  kind  ever  undertaken  in  this  country,  and  serves  as 
a  model  for  minor  works  of  this  nature.  It  was  commenced  by  General 
Roy  in  the  year  1783,  under  the  direction  of  the  Ordnance  Department  of 
the  government,  and  has  been  subsequently  carried  on,  with  equal  ability, 
by  General  Mudge  and  Colonel  Colby,  of  the  Royal  Engineers,  under 
whose  direction  it  now  is.  This  great  work,  so  far  as  it  has  proceeded, 
Las  already  proved  of  essential  service  to  the  civil  engineer,  inasmuch  as 
all  the  towns  and  villages,  the  chains  of  hills,  valleys,  and  rivers,  being 
laid  down  trigonometrically,  his  labours,  as  well  as  the  expenses  of  his 
employers,  are  materially  diminished,  in  tracing  out  the  best  lines  for 
railways  or  other  internal  communications;  instead  of  having  to  survey 
the  whole  district  of  his  operations  trigonometrically,  he  has  only  to  take 
the  leading  points,  and  to  till  in  the  detail  of  fields,  buildings,  ^:c.,  lo  a 
larger  scale;  and  even  before  incurring  this  labour  he  can,  with  one  of  the 
Ordnance  maps  in  his  hand,  determine  in  a  great  measure  the  general 
direction  and  course  of  his  line;  notwithstanding  this,  it  is  essential  for 
him  to  have  a  thorough  knowledge  of  the  use  of  instruments,  the  theodo- 
lite, sextant,  and  transit,  the  most  accurate  mode  of  measuring  bases,  and 
to  see  that  those  employed  under  him  are  competent  to  their  task,  and 
employ  the  necessary  means  to  ensure  accuracy  in  their  surveys.  Con- 
nected with  surveying,  we  must  not  omit  the  important  department  of 
levelling,  for  simple  as  it  is,  nothing  requires  greater  accuracy, — in  fact, 
upon  this  being  properly  done  the  success  of  the  whole  scheme  or  under- 
taking in  hand  may  be  said  mainly  to  depend  ;  too  much  attention,  there- 
fore, cannot  be  paid  to  it ;  the  instruments  employed  should  be  of  the  best 
construction,  simple  and  substantial,  easily  adjusted,  and  kept  in  good 
order  ;  the  levels  should  be  referred  to  one  datum  and  proved  in  various 
ways,  and  recorded  in  a  plain  intelligible  manner,  so  that  they  may  at  all 
times  be  easily  referred  to. 

Maritime  Surveying  requires  an  intimate  knowledge  of  the  general  laws 
which  govern  the  tides,  the  set  of  the  currents,  the  prevalence  and  direc- 
tion of  the  winds,  the  soundings,  anchorage  ground,  &c,  ;  these  should  be 
regularly  observed  for  a  given  period,  in  order  to  ascertain  every  possible 
variation,  and  regularly  registered  and  referred  to  the  same  datum.  For 
this  purpose,  self-acting  tide-gauges,  with  a  clock  apparatus  attached  to 
them,  for  marking  the  time  of  high  and  low  water,  if  placed  in  proper 
situations,  are  extremely  valuable:  that  at  Sheerness  dockyard,  by  Mit- 
chell, and  the  improved  one  at  Ramsgate  harbour,  are  here  worthy  of 
remark. 

Mineral  or  Underground  Surreijing  differs  from  the  above  in  its  being 
necessary  to  ascertain  the  dip  or  angle  at  which  the  several  strata  lay, 
their  general  direction  and  thickness,  their  quality  and  value,  and  the  best 
mode  of  working  them.  For  laying  down  the  underground  survey,  tlie 
magnet  and  circumferenter  are  much  employed. 

In  the  investigation  of  the  laws  which  govern  the  tides  we  are  much 
indebted  to  the  valuable  scientific  researches  of  our  honorary  members 
Lubbock,  Whewell,  Airy,  and  others.  Connected  with  the  various  branches 


of  surveying,  the  construction  of  philosophical  instruments  is  entitled  to 
an  important  station  ;  as  without  accurate  instruments  it  is  impossible  to 
make  correct  surveys,  and  for  the  construction  of  these  we  are  much  in- 
debted to  the  lab'jurs  of  Ramsden,  TruughtOD,  Dollond,  Carey,  Simmt, 
Watkins,  Jones,  Elliott,  and  others. 

Drawing. 

Drawing  and  modelling,  although  minor,  form  valuable,  and,  in  fact, 
indispensable  departments  in  civil  engineering  ;  for  unless  the  various 
projects  proposed  to  be  carried  into  efiect,  are  in  the  first  instance  correctly 
delineated  upon  paper,  it  is  impossible  to  convey  a  just  idea  of  them,  or 
to  form  a  correct  estimate  of  the  cost.  Drawing  may  be  classed  under 
three  heads  : — mechanical  or  geometrical  drawing,  is  that  whereby  the 
plans  and  sections  are  simply  represented  as  they  would  appear  on  a  plane 
surface ;  perspective  drawing  consists  in  representing  the  objects  as  they 
appear  when  seen  from  a  given  distance  and  height;  this  kind  of  drawing, 
although  very  useful,  and  indeed  indispensable,  to  the  architect,  in  order 
to  represent  the  true  effects  of  light  and  shade  of  his  different  composi- 
tions, as  they  would  appear  when  carried  into  effect,  and  upon  a  true  per- 
ception of  which,  the  success  of  his  building  will  mainly  depend,  is  not  of 
that  importance  to  the  engineer,  whose  works  are  of  a  dilfercnt  kind,  and 
much  more  extensive,  so  that  to  represent  them  perspectively  would  in 
many  cases  be  impracticable;  but  inasmuch  as  in  detached  portions  of 
his  works,  such  as  important  bridges,  viaducts,  machinery,  £tc.,  perspec- 
tive drawing  may  be  employed  with  great  advantage,  it  ouglit  to  be  stu- 
died. Landscape  and  topographical  drawing  is  also  useful,  in  order  to 
convey  lo  unscientific  persons  an  idea  of  a  particular  locality,  in  the  man- 
ner they  are  accustomed  to  view  it,  where  wnrks  are  proposed  to  be  exe- 
cuted, and  thus  to  remove  fancied  objections  which  otherwise  might  be 
overcome  with  difficulty  ;  and  this  is  still  more  successful  witli  the  appli- 
cation of  colours  when  applied  as  seen  in  nature.  These  different  kinds 
of  drawing  should  be  carefully  studied  and  praciised  with  accuracy,  as 
they  will  be  found  essentially  to  forward  the  views  of  the  engineer,  and 
give  satisfaction  to  his  employers. 

Although  drawing,  however,  is  most  valuable,  modelling  in  many  cases 
is  essential ;  for  in  the  former  case  the  objects  are  merely  represented  upon 
paper,  assisted  by  light  and  shade  and  perspective,  which,  to  persons  in 
some  measure  acquainted  with  the  subject,  conveys  a  tolerably  correct 
idea  of  what  is  proposed  to  be  done,  but  a  model  represents  it  (although 
upon  a  reduced  scale)  exactly  as  it  is  intended  to  be,  with  the  different 
planes,  dimensions,  and  surfaces;  hence,  nothing,  except  the  work  itself, 
gives  such  a  perfect  idea  or  representation  as  a  model ;  it  also  enables  the 
engineer  to  detect  many  imperfections  which  otherwise  wouhl  escape  his 
notice  ;  whenever,  therefore,  models  can  be  conveniently  adopted  or  em- 
ployed, it  is  advisable  to  do  so;  and  it  is  gratifying  to  know  that  the  art 
of  modelling  has  made  considerable  progress,  so  that  now  they  can  be 
obtained  at  a  moderate  cost  in  wood,  card-board,  plaster,  and  clay,  and 
will  thus  be  more  generally  employed.  In  this  department  Salter,  Ueigh- 
ton.  Day,  and  others,  have  attained  deserved  celebrity.  Working  models 
of  macliines  are  extremely  useful  to  give  an  idea  i^f  the  action  of  a  ma- 
chine, but  we  should  be  cautious  in  drawing  conclusions  from  the  results, 
for  it  too  frequently  happens  that  a  machine  succeeds  extremely  well  when 
tried  in  a  model,  but  fails  when  put  in  practice  ;  we  should,  therefore, 
merely  consider  the  results  of  working  models  as  guides_to  be  worked  out 
practically. 

Meteorology. 

The  principles  of  this  science,  as  far  as  they  have  yet  been  determined, 
claim  our  particular  attention.  Without  a  knowledge  of  the  winds,  and 
the  quantity  of  rain  falling  in  a  particular  district,  we  cannot  delerniine 
with  precision  the  proper  form  and  dimensions  of  moles  or  piers  to  resist 
tiie  action  of  the  sea,  or  of  drains  to  carry  ofif  water  from  extensive  dis- 
tricts of  marsh  land,  or  of  the  extent  to  which  it  may  be  necessary  to  im- 
prove the  channels  of  rivers;  or  in  carrying  lines  of  railway  through  a 
country,  to  design  the  works  in  such  a  manner  that  they  may  withstand 
the  shocks  of  the  elements  ;  neither  can  we  select  the  proper  kind  of  oione 
or  other  materials  for  constructing  buildings,  unless  we  know  the  vicissi- 
tudes of  climate  to  which  they  may  be  exposed,  or  the  extent  to  which 
they  may  be  acted  upon  by  it. 

In  the  investigation  of  the  phenomena  of  this  difficult  science,  we  are 
much  indebted  to  the  late  Professor  Daniell,  and  to  C  H.  Smith,  whose 
report  upon  the  qualities  of  the  different  kinds  of  stone,  as  regards  their 
tenacity,  hardness,  capability  of  resisting  moisture,  and  durabilily,  for  the 
purpose  of  selecting  the  best  material  for  the  new  Houses  of  Parliament, 
forms  an  important  and  useful  example,  for  which  tlie  engineer  and  the 
architect  are  much  indebted,  and  the  same  course  should  be  followed,  as 
far  as  is  practicable,  previous  to  commencing  every  great  work,  and  in- 
deed, for  the  want  of  it,  we  now  find  many  magiiiticeut  buildings  par- 
tially decayed,  which  otherwise,  would  have  been  in  excellent  preserva- 
tion. 

Patents. 

The  improvements  in  manufactures,  machinery,  and  other  branches  of 
art,  resulting  from  a  great  number  of  curious  aud  valuable  inventions, 
necessarily  gave  rise,  on  the  part  of  the  successful  inventors,  to  a  desire  to 
secure  for  themselves  and  their  posterity,  as  far  as  is  practicable,  the  bene- 
fits of  their  labours.  The  Government,  perceiving  and  duly  appreciating 
the  advantages  which  not  only  the  inventors  theiuselrea,  but  the  nation  at 
large,  derived  from  them,  wisely  resolved  to  give  every  possible  eucoa- 
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ragement,  by  securing  to  Ihem  the  exclusive  riglit  and  title  to  their  inven- 
tions for  a  certain  number  of  years,  ami  to  enable  them  to  recover,  by  legal 
process,  severe  penalties  against  any  person  attempting  to  use  their  inven- 
tions, without  the  previous  consent  of  the  inventors  themselves.  Hence 
arose  the  Law  of  Patents,  or  a  privilege  of  the  Crown  to  grant  letters 
patent,  conveying  to  the  persons  nientiuued  therein,  the  sole  right  to  nse  or 
dispose  of  any  new  invention  or  discovery  for  a  limited  period,  which  is 
generally  about  fourteen  years.  It  is  diflicult  to  fix  the  date  of  the  first 
assertion  of  this  privilege  of  the  Crown,  but  it  was  first  defined  by  statute 
in  the  reign  of  James  1.  The  law  has  at  various  times  undergone  certain 
alterations  and  modifications,  »o  that  it  now  forms  a  branch  of  itself, 
which,  with  its  various  complicated  relations,  demands  a  peculiar  study. 
Ever  since  the  reign  of  Anne,  parlies  have  been  compelled  to  specify  in 
detail  the  particulars  and  nature  of  their  inveniion  or  discovery,  previous 
to  obtaining  royal  letters  patent. 

The  great  number  of  inventions,  which  have  multiplied  considerably  of 
late  years,  has  given  rise  to  an  important  class  of  professional  gentlemen, 
styled  patent  agents,  who  devote  themselves  exclusively  to  the  study  of 
inventions  and  the  pccular  laws  relating  to  them,  in  order  to  secure  to 
invenlors  their  just  rights  and  prevent  them  from  being  infringed  upon  by 
others.  Amongst  these  gentlemen  we  may  mention  the  names  of  liobert- 
son,  Newlou,  and  others,  to  whom  inventors  are  much  indebted  for  the 
skill  and  attention  with  which  their  interests  are  guarded,  as  also  to  God- 
son, Holroyd,  Hindmarsh,  Rotch,  Webster,  Farey,  Carpmael,  and  others, 
who  have  devoted  themselves  to  the  study  of  the  Patent  Laws,  and  have 
written  ably  upon  them. 

Theory  and  Practice. 
In  the  preceding  pages,  ray  remarks  have  been  almost  exclusively  con- 
fined to  the  notice  of  the  various  works  which  have  been  carried  into 
eifect  by  civil  engineers  since  the  time  of  Smeaton  ;  and  although  prac- 
tice, upon  the  whole,  is  most  important,  nevertheless,  we  should  not  omit 
the  study  of  the  theory  or  principles  upon  which  that  praclice  is,  or  ought 
to  be,  founded,  and  without  the  due  study  and  comprehension  of  which, 
we  may  frequently  be  led  into  great  errors  in  practice.  Our  junior  mem- 
bers should,  therefore,  previous  to  commencing  their  professional  career, 
be  well  versed  in  arithmetic,  algebra,  mathematics,  mechanics,  and  the 
principles  of  natural  philosophy  in  general,  and  the  mode  of  applying 
them  to  practice.  They  should  cultivate  a  patient  and  equable  temper  of 
mind,  in  order  to  enable  them  to  investigate,  with  rigid  impartiality,  the 
principles  so  beautifully  illustrated  in  nature,  and  upon  which  the  great 
operations  which  may  hereafter  be  intrusted  to  their  charge  as  civil  engi- 
neers depend  ;  and  once  having  found  out,  and  thoroughly  understood, 
these  principles  in  all  their  various  applications,  they  should  never  depart 
from  theru  ;  always  bearing  in  mind,  that  nature  will  submit  to  assistance 
and  guidance  for  the  benefit  of  mankind,  but  never  to  opposition  with 
impunity  ;  her  laws  are  immutable,  and  we  may  be  assured  that,  either  for 
good  or  evil,  the  same  causes  will  produce  the  same  efl'ects  :  if,  therefore, 
we  wish  to  command  success,  we  must  adhere  to  her  laws,  and  when  we 
once  thoroughly  understand  them,  we  shall  be  amply  rewarded  for  all  our 
toil ;  ditliculties  will  vanish,  and  success  will  invariably  attend  our  efforts. 
Previous  to  commencing  practice,  our  junior  members  should  not  neglect 
the  workshop;  on  the  contrary,  it  would  contribute  materially  to  their 
advancement  to  undergo  an  apprenticeship  of  some  years  in  that  depart- 
ment; for  inasmuch  as  the  success  of  many  of  the  works  in  which  they 
may  hereafter  be  engaged,  particularly  the  mechanical,  depend  in  a  great 
measure  upon  the  correct  application  of  the  principles  which  can  be  only 
thoroughly  learned  in  the  workshop,  that  is  the  place  in  which  they  must 
be  studied  ;  moreover,  it  will  impriut  indelibly  in  their  minds  the  principle! 
which  they  acquire  from  books,  and  induce  a  degree  of  accuracy  of  thought 
and  execution  which  cannot  be  acquired  elsewhere  ;  hence  we  find  that 
Bome  of  our  greatest  engineers,  both  of  the  past  and  present  age,  have 
there  acquired  a  considerable  portion  of  their  education,  and  owe  a  great 
degree  of  their  celebrity  to  that  invaluable  nursery  for  engineers.  Nothing, 
therefore,  can  be  more  erroneous  than  to  suppose  that  theory  and  practice 
are  incompatible  with  each  other,  for  they  are  intimately  connected  with 
and  dependent  upon  each  other.  Without  a  thorough  understanding  of 
the  theory  or  principles  upon  which  engineering  is  founded,  it  is  impossible 
to  carry  tiiem  into  practice  without  endless  failures  and  wasteful  expendi- 
ture of  means  ;  and  without  the  experience  derived  from  practice,  the 
principles  acquired  from  theory  will  be  of  little  avail ;  both,  therefore, 
must  be  carefully  studied  and  combined  in  order  to  produce  a  good  engi- 
neer. Finally,  composition,  or  the  art  of  putting  ideas  into  simple,  clear, 
and  intelligible  words,  should  be  studied,  in  order  to  convey  to  the  world 
just  notions  of  the  measures  proposed  ;  also  an  intimate  knowledge  of  the 
value  of  materials  and  workmanship,  in  order  that  he  may  be  enabled  to 
make  correct  estimates,  upon  which  the  success  of  all  commercial  under- 
takings so  materially  depend. 

Continental  Engineers. 
In  making  the  foregoing  remarks,  I  have  endeavoured  to  confine  myself 
strictly  to  what  has  been  done  by  civil  engineers  in  England  during  the 
past  and  present  centuries  ;  but  in  so  doing,  I  should  be  extremely  sorry 
to  be  considered  as  detracting  from,  or  underrating  in  the  least  degree,  the 
great  merits  of  continental  engineers,  or  the  progress  which  has  been  made 
by  them  also  during  the  same  period,  and  we  are  proud  to  number  many 
of  them  among  the  members  of  this  Institution.  To  attempt  to  enter  upon 
this  equally  interesting  and  instructive  subject,  would  compel  me  to  tres- 


pass much  longer  upon  your  patience,  which  I  fear  has  been  already  tried 
too  much  ;  but  I  cannot  omit  remarking,  that  the  greatest  credit  is  due  to 
our  professional  neiglibours  on  the  Continent,  for  the  example  which  they 
set  in  the  infancy  of  the  science,  when  it  was  so  little  known  in  this  coun- 
try, and  for  the  great  progress  which  has  subsequently  been  made,  and  the 
numerous  inventions  which  have  emanated  from  them.  In  Italy,  we  have 
only  to  mention  the  harbours  of  Genoa,  Venice,  Ancona,  Civita  Vecchia, 
Leghorn,  and  Naples  ;  the  canals  and  silk  machinery  of  Lombardy  ;  and 
the  names  of  Leonardo  da  Vinci  (said  to  he  the  inventor  of  the  pound 
lock),  Gugielmini,  Frisi,  Manfredi,  Martinetti,  Fazio,  Miliani,  and  numer- 
ous others.  In  France,  the  mole  and  docks  of  Cherbourg,  Toulon,  Brest, 
Havre,  Boulogne,  Calais,  and  Dunkirk;  the  canals  of  Languedoc,  Bur- 
gundy, and  Picardy  ;  the  embankments  of  the  Loire  ;  the  bridges  of 
Neuilly,  Bordeaux,  the  Dordogne ;  and  the  names  of  Belidor,  P.ipin, 
Gauthey,  Rondelet,  Dupin,  Perronet,  Prony,  De  Cessart,  Lambarde, 
Heibel,  Sganzin,  Frissard,  Hallelle,  Navier,  Jacquard,  and  others.  la 
Switzerland,  the  Alpine  roads  of  the  Stelvio,  Mont  Cenis,  St.  Gothard,  the 
Splugen,  the  Brenner,  the  Simplon,  &c.  In  Holland,  the  magnificent 
embankments  for  defending  the  country  from  the  sea;  the  great  Texel,  and 
numerous  other  canals.  The  system  of  drainage,  although  perhaps  too 
complex  and  artificial,  is  also  meritorious  and  worthy  of  remark.  Through- 
out Germany,  the  system  of  managing  the  great  rivers  Danube,  Rhine, 
Elbe,  the  bridges  across  them,  the  canals  connecting;  them  together,  as  well 
as  the  roads  and  mining  operations.  In  Sweden,  the  docks  of  Carlsciona, 
and  the  Trohlhatta  canal.  In  Russia,  the  docks  at  Cronstadt  and  Revel, 
the  extensive  inland  navigation,  roads,  &c.  In  Spain,  the  moles  of  iMa- 
laga,  Alicant,  Tarragona,  and  Barcelona  ;  the  docks  at  Ferrol,  Carthagena, 
and  Cadiz,  and  the  Arragon  canal ;  and  the  railway  system,  which  owes 
its  origin  to  this  country,  is  now  making  rapid  progress  everywhere  on  the 
Continent.  Neither  must  we  omit  to  mention  the  ingenuity  and  vigour  of 
our  transatlantic  brethren,  the  United  States,  to  whom  the  world  is  much 
indebted  for  their  many  splendid  public  works  and  useful  mechanical 
inventions  and  discoveries. 

CoNCLDSION. 

I  have  thus  endeavoured  to  take  a  rapid  survey  of  the  different  depart- 
ments which  constitute  the  profession  of  a  civil  engineer,  since  the  com- 
mencement ol  the  last  century,  or  rather,  from  the  time  of  Smeaton,  down 
to  the  present  day.  Imperfect,  however,  as  this  survey  has  been,  I  fear  it 
has  trespassed  too  much  upon  your  valuable  time,  although  the  interest 
and  importance  of  the  subject  justly  entitle  it  to  an  extended  notice,  and 
would  amply  repay  the  perusal,  if  it  had  been  treated  by  an  abler  hand,  at 
even  a  much  greater  length.  Looking  back  to  the  humble  goal  from 
which  we  started,  a  little  more  than  a  century  since,  and  then  adverting  to 
the  exalted  pinnacle  upon  which  we  now  stand,  what  almost  immeasur- 
able space  have  we  traversed — what  triumphant  progress  have  we  made  ! 
In  how  great  a  degree  have  both  public  and  private  prosperity,  and  the 
civilisation  of  mankind,  been  promoted  by  it.  Within  a  few  years  our 
profession  was  comparatively  unknown,  and  the  great  and  beneficial  re- 
sults which  have  sprung  from  it  were  never  anticipated  ;  now  it  is  univer- 
sally in  the  ascendant,  and  it  may  be  so  with  reason,  for  without  presum- 
ing to  undervalue  the  merits  and  importance  of  other  professions,  that  of 
the  civil  engineer  may  be  said  to  embrace  everything  which  can  tend  to 
the  promotion  of  the  comfort,  the  happiness,  and  the  civilisation  of  the 
human  race,  and  to  be  established  upon  principles  of  the  very  highest 
order. 

Comparatively  speaking,  only  a  few  years  have  elapsed  since  Great 
Britain,  as  regards  engineering  works,  was  in  a  very  backward  state  :  she 
had  neither  loads,  canals,  harbours,  machinery,  nor  manufactures  worthy 
of  being  compared  with  those  of  her  neighbours  on  the  Continent.  L«t 
the  comparison  be  made  now,  and  we  find  that  if  we  do  not  surpass  every 
other  nation  we  are  inferior  to  none.  And  to  what  may  this  extraordinary 
change  be  attributed,  but  to  the  progress  of  civil  engineering?  Notwith- 
standing, however,  we  have  advanced  thus  far,  much  still  remains  to  be 
done.  Great  as  has  been  the  result,  we  may  be  said  scarcely  to  have 
passed  the  threshold  of  improvement.  It  is  true  we  feel  the  influence  of 
our  position,  but  this  can  only  be  maintained  by  future  advancement.  To 
stand  still  is  to  retrogade  ;  our  career  must  be  ouward  ;  and  what  has 
been  done  should  only  serve  as  a  stimulus  to  greater  exertions.  AVe  have 
still  a  very  wide  field  before  us  ;  let  us,  therefore,  by  our  exertions,  culti- 
vate it  to  the  very  utmost ;  let  us  never  rest  satisfied  so  long  as  anything 
remains  to  be  done. 

Much  yet  remains  to  be  discovered  in  the  formation,  construction,  and 
maintenance  of  harbours,  in  order  to  afford  the  greatest  facility  of  iiigress 
and  egress  under  all  circumstances,  without  at  the  same  time  diminishing 
the  necessary  protection  and  depth  ;— in  the  improvement  of  rivers,  so  as 
to  enable  them  to  drain  and  cany  off  the  floods  effectually  from  the  adja- 
cent marsh-lands  and  valleys,  and  at  the  same  time  to  render  them  capable 
of  navigation  to  their  utmost  extent;  to  point  out  the  most  effectual  means 
of  enabling  them  to  discharge  their  fresh  waters  into  the  sea  or  estuaries, 
and  to  receive  the  tidal  waters  without  causing  them  to  deposit  the  allu- 
vial matter  held  in  suspension  by  their  waters,  in  such  a  manner  as  to  form 
injurious  bars  or  shoals; — in  determining  the  best  form  and  construction  of 
vessels,  so  as  to  render  them  capable  of  giving  the  least  resistance  in  their 
passage  through  the  water,  and  conveying  the  greatest  burthen  or  cargo 
with  the  utmost  safety  and  velocity  ;— in  determining  the  best  form,  dimen- 
sions, and  construction  for  locomotive  engines  for  any  gauge,  so  as  to  com- 
bine the  utmost  capability  of  producing  steam,  with  the  least  quantity  »i 
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fuel,  and  drawing  tlie  maximum  load  with  tlie  greatest  velocity,  combined 
witli  the  greatest  safety  and  economy  ; — in  determining  the  proper  wi<lth 
of  gauge  which  shall  satisfy  all  the  required  conditions  of  safety,  economy, 
and  speed  ;  in  determining  the  most  expeditious,  safe,  and  economical 
means  of  transferring  goods,  passengers,  and  carriages  from  one  line  to 
another,  whenever  a  break  of  gauge  becomes  necessary  ; — in  determining 
the  best  and  most  economical  mode  of  constructing  and  laying  down  the 
permanent  way,  in  such  a  manner  as  to  enable  the  trains  to  travel  with 
safety,  at  the  greatest  speed  the  engines  are  capable  of  producing,  with 
the  least  wear  anu  tear  either  to  the  permanent  way  or  to  the  engine  and 
carriages; — in  determining  the  resistance  of  railway  trains;  in  devising 
means  for  obviating  the  leakage  by  the  valve  in  the  atmospheric  system  ; 
in  discovering  a  substance  for  sealing  the  valve  which  shall  preserve  the 
desired  consistency  under  all  degrees  of  temperature  ;  and  in  generally 
investigating  that  system  of  traction,  in  order  to  remedy  any  practical 
defects  which  may  exist,  and  to  ascertain  when  it  may  be  applied  with 
the  greatest  advantage  ; — in  the  improvement  and  adaptation  of  machinery 
to  many  new  objects  in  the  arts  and  mauufactures,  and  in  the  application 
of  chemistry  and  geology  to  our  operations. 

These,  and  a  variety  of  other  improvements,  are  to  be  desired,  and  are 
worthy  of  our  particular  attention  and  study.  The  steam  engine  itself, 
improved  as  it  is,  and  wonderful  as  have  been  the  results  produced  by  it, 
is  capable  of  further  improvements.  Its  bulk  and  weight  may  be  further 
diminished,  botli  in  the  form  and  construction  of  the  boiler  as  well  as  in 
the  engine  itself,  and  thus,  in  effect  its  power  may  be  increased  ;  or  it  may 
be  reserved  to  us  to  discover  the  means  of  producing  and  rendering  sub- 
servient to  our  purpose  some  other  power  which  shall  surpass  steam,  or, 
perhaps,  to  substitute  for  it  that  all-powerful  agent  electricity,  which 
Jacobi  has  already  attempted  to  apply  to  navigation.  Obscure  and  diffi- 
cult as  the  subject  may  appear  now,  it  may  still  be  realised.  Our  inde- 
fatigable and  enlightened  honorary  member,  Faraday,  has  pointed  out  the 
way,  and  is  still  proceeding  in  his  distinguished  career  with  remarkable 
success,  and  we  must  not  lose  tlie  opportunity  of  profiting  by  it :  in  fact, 
by  well-directed  and  combined  exertions,  it  is  impossible  to  foresee  the 
results  %hich  may  yet  be  arrived  at. 

This  Institution,  which  but  a  few  years  ago  was  scarcely  known,  has 
now  taken  its  station  amongst  the  first  scientific  societies  of  the  kingdom; 
and  as  its  objects  are  second  to  none  in  importance,  whether  as  regard 
their  public  or  private  utility,  so  must  it  continue  to  flourish  and  increase 
in  importance  if  those  objects  be  only  legitimately  and  steadily  prosecuted. 
In  order  to  effect  this  we  must  not  relax  in  our  exertions,  there  must  be  no 
schism  among  ourselves;  the  Institution  must  be  our  rallying  point;  we 
must  all  work  for  the  common  good.  We  must  contribute  to  its  advance- 
ment, as  well  as  that  of  our  profession,  by  every  means  in  our  power — • 
whether  by  papers,  by  verbal  discussions,  by  contributions  to  the  model- 
room  or  the  library,  or  by  the  construction  of  works  which  shall  serve  as 
examples  worthy  of  being  followed — in  fact,  in  every  practicable  maoaer, 
each  according  to  our  several  opportunities. 

Let  the  senior  members,  both  by  their  precept  and  example,  and  their 
forbearance,  courtesy,  and  assistance  towards  each  other,  with  liberal  and 
right  minded  zeal,  for  the  honour  of  themselves  and  their  profession,  point 
out  to  the  junior  members  the  true  road  to  eminence  ;  and  as  they,  by  the 
common  lot  of  mortality,  must  quit  this  transitory  scene,  let  them  be  suc- 
ceeded by  others  folly  competent  to  fill  their  places,  and  to  enlarge  the 
boundaries  of  their  profession. 

On  the  other  hand,  let  the  junior  members  look  up  to  their  seniors  as 
friends,  and  as  sure  guides  to  follow,  and  from  whom  we  may  with  con- 
fidence seek  for  assistance  in  the  hour  of  need ;  and,  banishing  all 
jealousies  or  other  ignoble  feelings,  let  them  rally  round  and  support  their 
seniors  under  all  circumstances.  Let  the  chair  of  this  Institution  be  an 
object  of  honourable  ambition  to  the  youngest  graduate,  as  a  goal  to  which 
he  may  look  forward  as  one  of  the  rewards,  and  that  not  the  least,  of  his 
successful  exertions  in  his  professional  career. 

By  thus  pursuing  steadily,  with  one  vigorous  and  sure  effort,  this  grand 
object — the  elevation  and  advancement  of  the  profession — we  shall  have 
the  proud  satisfaction  of  hading  tliat  our  exertions  will  be  crowned  with 
success ;  that  the  Institution,  as  well  as  ourselves,  will  flourish ;  aud,  what 
is  a  far  nobler  achievement,  we  shall  hud  that  by  removing,  or,  at  least, 
diminishing,  as  far  as  may  be  practicable,  all  physical  obstacles  by  sea 
and  by  land  to  the  free  communication  of  nations  with  each  other,  aud  by 
the  invention  of  new  machinery,  or  other  means,  to  supply  their  mutual 
wants,  we  shall  ultimately  understand  our  true  interests.  Prejudices  aud 
national  jealousies  will  vanish,  and  instead  of  exterminating  each  other  by 
that  greatest  curse  of  mankind — war,  we  shall  become  bound  to  each  other 
by  the  ties  of  peace,  and  united  like  one  great  family,  striving  together  for 
the  benefit  of  the  human  race,  ' 


A  dreat  Bridge. — The  new  railroad  bridge  across  the  .Susquehanna,  at 
Harrishurg,  is  an  immense  structure.  It  is  about  1,000  feet  long,  built 
Hpon  the  improved  double-latticed  plan.  There  are  23  spans,  averaging 
173  feet  each  ;  and  two  arched  viaducts,  one  53  feet,  and  the  other  81  feet 
long.  The  entire  cost  of  this  immense  structure  is  short  of  lOOfiUO  dol- 
lars.— American  Paper, 


PROCEEDINGS    OF    SCIENTIFIC    SOCIETIES. 

ROY.\L  SCOTTISH  SOCIETY  OF  ARTS. 

itfarcA  22. —David  Maclagan,  M.D.,  F.K.S.E.,  President  in  the  Chair. 

The  following  communications  were  made  : — 

1.  "  Oil  t/ie  Prin:ip!es  einplnyiil  in  the  Decoration  of  the  Rinmfor  the 
iMeclings  of  Pro/irietors  in  the  Commercial  Hank  of  Scotland,  Edinburgh." 
By  Mr.  D.  R.  Hay. 

Mr.  Hay  showed  that  there  is  a  demonstrable  truth  in  ornamental  de- 
sign, winch  constitutes  its  beauty,  independently  of  any  fancy  or  whim  ia 
the  in^lividual  to  whose  inspection  a  work  of  this  kind  is  presented,  and 
without  any  reference  to  what  are  called  the  styles  of  ornamental  design  ; 
and  that  this  truth  was  of  a  mathematical  nature,  and  so  far  teachable,  as 
to  enable  the  decorator  to  produce  perfect  symmetry  of  form  and  harmony 
of  colour  in  almost  iuiiuite  variety,  williout  copying  or  even  imitating  the 
works  of  others.  Thus  proving  that  we  might  have  a  style  of  decorative 
ornament  belonging  exclusively  to  our  own  country  aud  our  own  period. 
He  showed  also  that  the  beauty  thus  produced  differed  from  picturesque 
beauty,  in  so  far  as  the  former  is  teachable,  while  the  latter  is  exclusively 
the  province  of  genius.  In  doing  this,  he  referred  to  the  immense  quantity 
of  counterfeit  high  art  produced  at  the  present  day,  and  the  bad  effects  of 
ingrafting  this  counterfeit  upon  ornamental  design,  instead  of  inculcating 
the  Urst  principles  of  symmetry  of  form  and  harmony  of  colour.  He  pointed 
out  what  he  conceived  to  be  the  fallacious  proceedings  of  the  GovernmeDt 
Schools  of  Design  in  these  respects. 

Mr.  Hay  next  referred  to  the  appropriateness  of  various  kinds  of  orna- 
mental design,  and  held  up  to  ridicule  the  egregious  blunder  committed  by 
the  German  decorator,  Herr  Sang,  in  the  piazza  of  the  Royal  Exchange, 
London,  who,  instead  of  following  up  the  architect's  idea  of  massive 
strength,  or  referring  to  the  use  of  the  edifice,  has  bedecked  it  with  a  spe- 
cies of  ('or«a;nfK(. 'J  at  once  meaningless,  flimsy,  and  fantastic.  He  thea 
proceeded  to  show  that  the  decorator  ought,  on  all  occasions,  to  endeavour 
to  follow  up  the  original  idea  of  the  architect,  and  impart  the  same  feeling 
by  his  colouring,  that  the  latter  had  imparted  to  the  general  construction 
and  architectural  decorations,  which,  although  now  generally  finished  in 
lath-and-plaster  work,  imitated,  in  their  configuration,  either  the  marble 
employed  originally  in  the  classical  styles  of  architecture,  or  the  wood  cm- 
ployed  in  those  of  the  middle  ages.  He  then  showed  that  the  imitating  of 
marbles  and  wooils  was  closely  allied  to  high  art,  and  the  prejudice  against 
these  species  of  imitative  art  arose  from  its  being  often  employed  in  churches 
and  other  public  buildings,  which  are  generally  painted  at  the  lowest  esti- 
mate, and  consequently  exhibit  this  branch  of  the  decorative  art  as  per- 
formed by  the  lowest  grade  of  artists. 

In  respect  to  ihe  principles  adopted  in  the  style  of  decoration  employed 
by  Mr.  Hay  on  the  ceiling  and  walls  of  the  room  appropriated  to  the  meet- 
ings of  the  proprietors;of  the  Commercial  Bank  of  Scotland,  he  showed  that 
it  depended  for  its  beauty  simply  upon  a  combination  of  geometric  with 
chromatic  harmony,  beiug  the  practical  application  of  a  theory  which  had 
met  the  approval  of  Sir  David  Brewster,  who  had  also  suggested  its  appli- 
cation to  the  decorative  arts.  IMr.  Hay,  in  referring  to  the  great  hall  of 
the  Society  of  Arts  in  London,  where  he  had  first  introduced  this  new  style 
of  decorative  painting,  said,  that  its  being  in  that  case  necessarily  confined 
to  the  ceiling,  did  n.it  put  it  fairly  to  the  test;  but  that  the  walls  as  well 
as  the  ceiling  of  the  proprietors'  room  in  the  Commercial  Bank  being  de- 
corated in  tins  way,  that  apartment  might  be  said  to  be  l\ie  first  in  which 
this  new  style  had  beeu  properly  exhibited. 

Mr.  Hay  exhibited  two  finished  specimens  of  the  work,  with  five  e»- 
planatory  drawings.  The  first  specimen  was  that  applied  on  the  ceiling 
panels,  and  aiose  out  of  a  diagram  in  which  the  equilateral  triangle  aud 
circle  were  harmoniously  coinoined.  The  second  specimen  was  tliat  of 
the  pattern  applied  on  the  walls,  winch  he  showed  arose  from  the  combina- 
tion of  elliptic  bauds.  Both  these  specimens  represented  mosaic  or  inlaid 
work,  composed  of  iu;)is  lazuli,  f^o\(l,  giallo-antico,  aud  rosso-antico,  while 
the  five  explanatory  lirawings  showed  the  simplicity  of  their  construction, 
and  the  nature  of  their  harmony.  Mr.  Hay  referred  to  a  work  upon  orna- 
mental design,  which  he  published  some  years  ago,  for  more  ample  details, 
and  concluded  his  paper  by  referring  to  the  ornamental  decoration  of  the 
title-page  ami  dedication  of  the  Art-Union  Journal,  as  examples  of  the  low 
state  of  that  art  in  the  metropolis,  and  how  much  still  remained  to  be  done 
for  it  even  there. 

2.  "  Drau:ings  of  a  Patent  Atmospheric  Railwai/  Valve."  By  Petkh 
Fairbairn,  Esq. 

This  valve  seemed  to  be  admitted  to  be  perhaps  the  most  perfect  of  the 
kind  yet  invented.  There  is  no  iiinge  aud  no  necessity  for  grease  to  fill  up 
the  chinks  of  the  valve.  The  valve  itself  consists  of  strata,  so  to  speak,  of 
different  substances  :— 1st,  iron,  strong  but  gently  flexible,  occupying  the 
lower  portion  and  filling  neatly  the  longitudinal  cavity  of  the  exhausting 
tube;  2ud,  vulcauiz'-d  india-rubber,  a  little  larger,  so  as  to  overlap  the  iron; 
3rd,  wood,  to  jiress  down  upon  the  india-rubber,  but  leaving  the  sides  of 
the  latter  free  ;  -Itli,  strong  leather  fitting  the  top  of  the  flange  of  Ihe  tube, 
which  is  ground  flat,  to  receive  the  sides  of  the  leather,  thus  giving  along 
with  the  iudia-rubber  a  double  security  to  the  vacuum;  and  5lh,  a  band  of 
iron  again,  broader  than  the  leather,  and  bending  down  at  the  edges  so  as  to 


1847.] 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


153 


prolect  it.  The  inner  and  outer  bands  of  iron  are  Ihe  portions  of  ilie  valve 
on  which  Ihe  wheels  act  in  opening  and  closing  it.  The  whole  valve  is 
lifted  out  of  its  seat  by  Ihe  inner  wheels  during  the  passage  of  the  piston, 
and  is  again  replaced  in  it  by  one  of  Ihe  outer  wheels.  It  was  staled  that 
Ihe  specification  had  been  enrolltd  in  October  last. 

S.  "  Improvements  in  Railway  Carriages."    By  Mr.  Jamcs  Wight. 

Mr.  Wight  exhibited   a   full  sized  drawing  of  his   proposed  carriage 
wheels,  having  Ihe  lire  at  an  angle  of  45  degrees  to  the  rails,  entirely  ob- 
viating Ihe  rubbing  and  shearing  friction  of  the   present  wheels,  while  the 
load  is  suslsined  by  the  second  set  of  spokes  converging  at  Ihe  upper  jour- 
nal of  Ihe  axle,  perpendicular  to  the  rail.     His  proposed  conical  form  re- 
quisite for  the  periphery  of  the  driving  wheels  was  also  exhibited,  adapting 
tbemselves  to  ihe  curves  o\er  which  they  pass,  and  moving  freely  round 
without  any  slipping  of  Ihe  w  heels,  or  twisting  of  the  axles,  resulting  from 
their  present  form  ;  and  entirely   dispensiug  with  Ihe  clumsy  artifice  of 
watering  the  rails  from  Ihe  locomotive,  designed  to  assist  their  sliding  when 
compassing  a  curve, — a  properly  Ihe  reverse  of  which  is  of  Ihe  utmost  ini- 
porlance  to  Ihe  uliliiy  of  the  locomotive.     He  also  suggested  an  improve- 
ment in  Ihe  mode  of  traction,  by  appending  the  drag  hook  at  Ihe  head  of  a 
single  buffer  rod  issuing  from  the  centre  of  each  carriage,  in  place  of  one 
from  each  side  as  at  present,  Ihe  end   of  each  rod  being  made  to  compre- 
hend two  convex  springs,  which  are  placed  under  the  centre  of  Ihe  carriage, 
so  that  eilher  in  the  traction  or  propulsion  they  are  compressed  simulta- 
neously, and  Ihe  concussion  is  sustained  at  Ihe  centre  of  Ihe  carriages  with- 
out the  slightest  tendency  to  throw  Ihera  olT  the  rails. 

April  12. — George  Tait,  Esq.,  V.P.,  in  the  Chair. 

The  following  communications  were  made: — 

1.  "  New  Method  of  Ventilating  Public  Buildings,  Churches,  Schools, 
Dwelling-houses,  &c.,  by  means  of  Hot-Water  apparatus  placed  at  Ihe 
roof  of  the  building,  for  extracting  Ihe  exhaled  air ;" — successfully  em- 
ployed to  ventilate  various  buildings.  Designed  and  applied  by  I\lr.  Ko- 
BERT  Ritchie. 

Mr.  Ritchie  gave  a  short  account  of  the  methods  which  have  been 
usually  employed  in  ventilating  buildings,  and  showed  that,  as  the  object 
was  to  induce  a  current  from  a  difl'erence  in  temperature,  the  plan  he  had 
in  previous  communications  suggested  (18J3-4),  of  making  use  of  the  heat 
from  hot  water  or  steam,  all'orded  a  safe  and  efficient  medium  for  extract- 
ing the  exhaled  air  from  aparlmenls.  He  had  since  had  several  opportu- 
nities of  carrying  his  views  into  eO'ect  in  large  buildings,  and  the  result  has 
been  quite  successful.  He  then  described  Ihe  method  he  had  adopted  at 
the  .Justiciary  Court-house,  Glasgow,  and  elsewhere.  A  powerful  hot- 
water  apparatus  of  patent  tubes — laised  to  a  high  heat,  and  supplying 
themselves  with  water — is  placed  in  a  small  chamber  at  the  roof,  and  is 
heated  by  a  furnace  placed  at  the  basement  of  the  building.  The  appara- 
tus acts  as  an  artificial  fire,  and  from  the  rarefaction  of  the  air  within  the 
chamber  the  exhaled  air  from  the  apartment  to  he  ventilated  is  drawn  to- 
wards it,  through  the  ventiducts  formed  over  the  ceiling,  and  rises  or  is 
expelled  through  an  elevated  ciiinmey  or  shaft  into  the  atmosphere — Ihe 
healed  current  being  protected  from  Ihe  actiuu  of  the  wind  by  means  of 
turncaps  or  screens. 

Mr.  Ritchie  showed  the  arrangements  he  had  provided  for  the  regulation 
or  control  over  Ihe  velocity  or  movement  of  the  air  in  the  room.  He 
pointed  out,  amongst  other  advantages  of  this  mode  of  ventilation,  that  it 
was  free  from  all  risk  of  fire,  as  Ihe  furnace  might  be  50  or  more  feet  from 
tiie  heated  chamber  at  the  roof;  that  the  air  within  ihis  chamber  admitted 
of  simple  means  of  increase  ;  that  there  was  no  risk  of  ihe  relhix  of  the 
exhaled  vapours,  and,  even  were  it  so,  these  could,  by  no  possible  means, 
be  mixed  with  the  products  of  the  combustion  of  luel :  that  ihe  apparatus 
was  simply  managed,  and  the  expense  not  greater  than  other  plans  in  use. 
He  likewise  showed  the  necessity  of  combining,  with  every  plan  for  ex- 
tracting the  exhaled  air,  an  adequate  supply  of  fresh  air — that  buildings, 
whether  heated  wilh  or  without  open  fires,  should  have  the  means  afl'orded 
for  obiaining  a  continued  supply  of  moderately  warmed  air  in  winter,  to 
replace  ihat  which  is  vitiated  by  respiration  and  gas,  or  which  goes  off  by 
chimneys.  He  showed  the  plan  he  had  adopted  for  warming  the  Court- 
house, Glasgow,  and  the  Commercial  Bank,  Edinburgh,  wilh  simple  hot- 
water  apparatus,  which  afford  supplies  of  fresh  air,  duly  regulated  in  lein- 
perature  and  humidity.  He  concluded  with  pointing  out  that  the  princi- 
ple of  Ihe  ventilation  described  was  equally  applicable  to  domestic  as  to 
public  buildings  ;  that  a  great  many  rooms  might  be  ventilated  with  the 
same  hot-water  apparatus  placed  at  the  roof,  and  healed  at  the  basement ; 
that  the  architect  (W.  Nixon,  Esq.)  fur  Ihe  New  Police  Buildings,  Edin- 
burgh, had  adopted  this  plan  for  extracting  the  exhaled  air  from  the  cells 
and  other  rooms;  that  whole  teuements  (so  important  to  salubrity)  might 
thus  be  ventilated  ;  for  the  capabilities  of  the  patent  screw  joint  apparatus 
was  such,  when  combined  witli  the  ingenious  systems  of  continuous  circu- 
lations, that  as  much  6000  feet  of  pipe  can  be  heated  with  one  small  lire. 

2.  "  Improved  Chimney  Cans  or  Fund- Expulsors,"  for  the  Cure  of  Smoke 
and  Blow-downs  in  Chimneys.     By  Mr.  James  Stewart,  jun. 

The  principle  on  which  these  chimney-cans  are  invented,  is  to  prevent 
the  inconvenience  of  smoke  being  sent  back  into  aparlmenls  by  high  winds 


or  by  change  of  wind  ;  and  to  have  the  construction  of  Ihe  chimney-cans 
such  as  to  improve  the  draught,  and  to  present  no  obstacle  to  ihe  free 
egress  of  the  smoke,  nor  to  the  cleaning  of  the  vent;  while,  in  ordinary 
circumstances,  no  undue  accumulation  of  soot  can  possibly  arise.  The 
cans  being  stationary,  are  less  liable  to  go  out  of  order  than  the  moveable 
ones  in  common  use.  Mr.  Stewart  stated  that  their  operation  had  been 
quite  successful,  and  Ihat  they  bad  cured  of  smoke  rooms  which  before 
had  scarely  been  habitable.  These  cans  can  be  made  in  galvanised  iron 
from  23s.  to  303,  or  in  clay  for  10s.  Od.  The  valve  is  fixed  on  the  chim- 
ney-top or  can,  to  prevent  back  smoke  or  down-draught,  and  is  operated 
upon  by  a  wire  or  chain  from  the  fire-place. 

3.  "  Self-acting  Cart-Drag  or  Break,"  which  is  worked  by  the  Horse 
Itself.  By  William  Rutherford,  laud-steward  lo  Ihe  right  honourable 
Lord  Douglas. 

This  break  can  be  fitted  up  on  any  two-wheeled  cart  or  coach,  with 
shafts,  at  a  very  moderate  expense,  from  the  simplicity  of  its  machinery. 
It  consists  only  of  the  following  parts :— Two  wooden  rubbers,  applied 
in  front  to  the  rims  of  the  wheels,  are  connected  wilh  each  end  of  a  cross- 
bar of  malleable  iron,  1^  inches  deep  and  J  of  an  inch  thick,  placed  at 
right  angles  to  the  shafts,  and  horizontally,  below  the  body  of  the  cart  in 
front  of  the  wheels.  This  cross-bar  is  held  in  its  place  by  keepers  of  iron 
attached  to  the  outside  of  each  shaft,  leaving  abont  3^  inches  of  space  for 
ihe  crossbar  to  move  backwards  and  forwards,  so  that  tlie  rubber  may  be 
easily  withdrawn  from  or  applied  to  the  wheels.  To  the  cross-bar  are 
attached  two  iron  rods,  Jths  of  an  inch  in  diameter,  running  each  below  a 
shaft,  and  parallel  lo  each  other.  Two  keepers  retain  each  rod  below  its 
shafi,  and  allow  it  to  move  freely  backwards  and  forwards.  A  hook  is 
attached  lo  each  rod  about  two  inches  from  their  ends,  so  that  when  Ihe 
horse  is  yoked  by  the  shoulder  and  back-chains  in  the  usual  way,  the  back- 
chains  are  attached  lo  Ihe  hooks.  The  horse  has  thus  Ihe  power,  when 
urged  by  the  load  behind,  on  a  steep  incline,  to  press  back  Ihe  rubbers 
upon  the  wheels,  and  retard  their  progress  to  any  extent  desirable.  When 
the  rubbers  are  not  required  to  act,  such  as  when  the  horse  is  pulling  for- 
ward on  a  level,  or  going  up  an  incline,  the  break  is  kept  from  touching 
the  wheels  by  a  spring  fixed  behind  the  cross  bar  to  which  the  rubbers  are 
atiached,  and  pressing  that  bar  forward.  Finally,  two  small  keepers  and 
hooks,  at  the  euds  of  the  rods,  are  used  for  Ihe  purpose  of  preventing  their 
motion  when  backing  the  cart. 

4.  "  A  new  Regulating  Index  for  the  Pendulum."  By  Mr.  James 
M'Ewan,  watchmaker. 

The  bob  of  the  pendulum  is  made  in  two  halves,  being  hollowed  in  the 
centre,  so  as  to  admit  a  contrale  wheel,  carrying  on  its  arbor  an  index-hand 
which  points  on  a  dial-plate  in  front  of  the  bob  to  Ihe  words  fast  or  slow ; 
the  nut  at  the  bottom  of  the  pendulum  being  turned,  it  acts  on  Ihe  wheel  by 
a  pinion,  and  thus  any  person  who  has  occasion  to  regulate  Ihe  beat  of  Ihe 
pendulum  can  see  by  the  index-hand  how  far  he  raises  or  lowers  the  bob. 
Of  course,  Mr.  M'Ewau  intends  this  merely  for  common  domestic  clocks, 
and  not  for  tine  time-keepers,  whose  rate  would  be  afi'ected  by  the  mere 
motion  of  the  index-hand  round  the  dial-plate  of  the  bob. 

5.  "  An  Alveolar  Hemorrhage  Compress,"  for  suppressing  undue  Bleed- 
ing, resulting  from  the  Extraction  of  Teeth,  constructed  by  Dr.  Robert 
Reid,  dentist,  was  exhibited. 

0.  Specimens  were  exhibited  of  Mrs.  H.  Marshall's  "  Patent  Intonacn 
Cement,"  the  inventor  slating  that  although  only  half-an-iuch  thick  upon 
the  lath,  its  capabilities  of  resisting  fire  were  very  great,  and  indeed,  might 
be  subjected  to  a  trial  by  fire  for  a  considerable  time,  while  the  lath  bshind 
it,  and  in  contact  with  it,  would  scarcely  be  singed. 

A  ist  of  Prizes  to  be  olfered  for  Session  1847  8  was  submitted  by  the 
Council  and  approved  of,  and  ordered  to  be  printed  and  advertised  as 
usual.    (See  Advertisement.) 
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7)7ar<;A31— Wm.  Pole,  Esq.,  F.K.S.,  V.P.,  in  the  Chair. 

M.  RiCABDO,  Esq.,  gave  an  account  of  his  "  Indicator  for  ascertaining 
the  Speed  of  Railway  Trains."  The  machine  consists  of  a  pair  of  govern- 
ors, lo  which  motion  is  given  by  means  of  a  band  working  on  a  horizontal 
wheel,  attached  to  one  of  the  carriages  ;  as  the  speed  of  the  train  increases, 
the  governors  fly  open  and  pull  round  a  hand,  which  points  out,  on  a  gra- 
duated dial,  the  number  of  miles  per  hour  at  which  the  train  is  travelling. 
The  governors  are  prevented  from  fljing  open  with  a  jerk  by  two  pieces  of 
vulcanized  iudiarubber,  which  lengthen  gradually  as  the  speed  of  the 
train  increases. 

The  Secretary  read  a  paper  by  Mr.  T.  R.  Crampton,  "  Ou  the  working 
oj  his  large-wheel  narrow  gauge  Locomotive  Engine,  the  '  Namur,'"  for  the 
design  for  which  he  last  session  received  the  Society's  Gold  Isis  Medal. — 
The  author  having  made  some  remarks  on  the  statement  put  forth  by  him 
last  year,  as  to  the  advantages  posses.sed  by  an  engine  built  on  his  princi- 
ple over  those  on  the  old  plan,  proceeds  to  give  the  following  account  of 
the  Namur: — 
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The  Namur   is  a  six-wheeled  engine,  with  the  whole  of  the  working 
parts  ouiside. 

Diameter  of  the  driving  wheels     .  .  .       7  U.     0  in. 

do.        supporting        do.       .         .  .       3  ft.     'J  in. 

Distance  between  centre  of  the  extreme  wheels  13  ft.     0  in. 

Diameter  of  cylinder Oft.  10  in. 

Length  of  stroke 0  ft.  20  in. 

Number  of  tubes  .....  182 

Length  of  ditto lift.     0  in. 

Diameter  of  tubes,  oatside   .  .  .  .       0  ft.    2  in. 

Length  of  lire-box 4  ft.     3  in. 

Breadth  of  ditto 3  ft.     .i  in. 

Area  of  lire-grate 14  ft.     ti  in. 

Surface  in  lire-box        .  .  .  .  .     (i:!  ft.     0  in. 

Surface  of  tubes,  inside        ....  927  ft.     0  in. 

Total  surface 9H9  ft.    0  in. 

This  engine  is  constructed  for  the  Namur  and  Liege  Railway,  and  has  run 
on  the  London  and  North  Western  Railway,  with  every  variety  of  train,  a 
distance  of  2300  miles.  In  the  course  of  the  experiments  the  following 
speeds  have  been  reached  :— With  a  train  of  trucks  loaded  with  coke,  and 
weighing  80  tons,  exclusive  of  engiue  and  tender,  51  miles  per  hour  on  a 
level;— with  a  train  weighing  50  tons,  62  miles  per  hour  was  attained, 
between  Tring  and  Wolverton.  But  the  most  severe  test  an  engine  can  be 
put  to  is  when  it  has  no  train  behind  it:  an  experiment  of  this  kind  was 
tried  with  the  Namur,— Capt.Addington,  inspector  general  of  railways, 
and  Capt.  Simnionds,  his  assistant,  being  on  the  engine  at  the  time,  with 
which  a  speed  of  75  miles  an  hour  was  attained  on  level  ground,  going 
round  a  curve  between  London  and  Harrow.  The  speed  was  taken  by 
Captains  Addington  and  Siramonds,  and  both  were  perfectly  satisfied  with 
its  steadiness  at  that  rale  of  speed.  A  second  engine  is  building  for  the 
North  Western  Railway  with  8  feet  driving  wheels.— The  author  concludes 
by  oafering,  at  an  early  date,  to  furnish  an  account  of  the  expense  of  work- 
ing the  engine,  and  the  consumption  of  coke,  water,  &c. 

Mr.  Harding  observed  that  Mr.  Crampton  had  done  perfectly  right  by 
increasing  the  dimensions  of  the  fiie-grate,  for  while  the  heating  surface 
of  the  ordinary  engines  has  been  quadrupled,  the  firegrate  has  not  been 
increased  30  per  cent.  He  considered  that  the  experiments, as  far  as  they 
had  gone,  were  quite  satisfactory. 

Mr.  M'CoNNELL  considered  that  the  engine  had  performed  very  well,— 
and  that  Mr.  Cramplon  might  congratulate  himself  on  having  lowered  the 
centre  of  gravity,  and  increased  the  area  of  the  fire-bars  and  the  size  of 
the  driving  wheel. 

April  14.— Thomas  Winkworth,  Esq.,  in  the  Chair. 
The  secretary  read  a  communication  from  Mr.  W.  C.  Fuller,  on  his 
"  Vulcanized  India-Rubber  Buffers  for  Railway  Carriages."  The  invention 
consists  in  substituting  a  series  of  rings  of  india-rubber,  separated  by  iron 
plates,  for  the  ordinary  spiral  spring.  The  buffer-rod  passes  through  the 
centre  of  the  rings,  and  is  protected  from  being  bound  by  the  india-rubber 
when  compressed,  by  means  of  a  conical  flange  affixed  to  the  iron  plates. 
The  advantages  which  this  invention  appears  to  possess  over  the  ordinary 
springs  are— great  reduction  in  weight— less  liability  to  get  out  of  order- 
greater  facility  of  increasing  or  decreasing  the  power  of  the  spring— and  its 
ready  applicability  to  carriages  already  constructed,  without  increase  of 
cost. 

Mr.  RicARDo  wished  to  know  what  would  be  the  compression  of  the 
buffer  under  ordinary  circumstances— supposing  the  length  of  the  india- 
rubber  employed  to  be  3  feet  ! 

Mr.  Fuller  stated,  that  the  length  of  stroke  required  for  the  buffer  is 
from  10  to  13  inches  ;  that  the  ordinary  strength  of  the  pressnt  springs  is 
from  3  to  3J  tons ;  that  is,  S  tons  reduces  the  circular  spring  to  a  flat, 
while  the  India-rubber  is  capable  of  resisting  from  S  to  50  tons. 

The  next  communication  read  was  by  Mr.  Philip  Palmer,  "  On  the 
Application  of  Crown  (ilass  Metal  to  the  Manufacture  of  various  Domestic 
and  other  Articles."— The  author  commenced  his  paper  by  stating,  thai  he 
did  not  intend,  on  the  present  occasion,  to  claim  the  attention  of  the  Society 
to  works  of  art  in  glass,  but  to  such  as  are  of  recent  manufacture,  and 
have  arisen  out  of  the  repeal  of  the  duty  on  that  material.  Before  the  re 
peal  of  the  duty,  crown  glass  was  only  used  for  glazing  windows  and  for 
prints,  while  the  various  articles  for  the  table  were  made  from  flint  glass. 
After  describing  the  difference  of  manufacture  employed  in  the  crown  and 
flint  glass,  he  proceeded  to  enumerate  some  of  the  articles  which  are  now 
being  made  of  crown  glass,  and  which  were  never  before  made  of  glass  ; 
among  them  were  the  following  :— A  glass  dairy  pan,  for  setting  of  cream  ; 
the  advanta.'e  of  using  glass,  instead  of  zinc,  tin,  or  lead,  is  its  producing 
a  larger  quantity  of  cream-equal,  it  is  stated,  to  from  30  to  50  per  cent 
The  next  articles  enumerated  were  propagating  glasses,  for  horticultural 
purposes;  these  supersede  the  use  of  metal  frames,  bee  and  grape  glasses, 
cucumber  tubes  and  seed  protectors,  pantiles  for  roofing,  and  for  domestic 
purposes,  glass  pipes,  pickle  jars,  roUmg-pins,  pastry  pans,  jugs,  &c. 

The  author  having  also  shown  the  application  of  crown  glass  for  coloured 
railway  signal  lamps,  concluded  by  stating—"  I'hat  the  success  which  has 
attended  the  exertions  of  the  flint  glass  manufacturers,  and  enabled  them  to 
produce  their  brilliant  specimens,  will  (he  fears)  make  these  humbler  sani- 
ples  appear  dull  and  uninteresting,  until  their  cheapness  and  applicability 
show  in  what  their  advantage  consists." 


Altril  21.— Dr.  Rogbt,  Secretary,  V.P.,  in  the  Chair. 


"  On  the  Manufacture  of  Shell  Cameos."     By  Mr.  Gray.     Six  specimens 
of  shells  with  the  cameos  cut  upon  them  were  exhibited. 

The  author  commenced  by  stating  that  the  ancients  formed  cameos  by 
engraving  figures  in  low  relief  on  different  kinds  of  silicious  stones,  and 
generally  selected  for  that  purpose  those  which  had  layers  of  different  co- 
lours, so  that  the  figures,  or  different  parts  of  the  same  figures,  were  of 
divers  colours.  Such  cameos  are  now  made  in  Southern  Europe  and  m 
France,  where  this  art  has  lateiy  been  attempted  to  be  revived ;  but  the 
hardness  of  the  materials  require  so  much  labour  to  be  employed  m  their 
fabrication,  that  they  are  too  expensive  to  come  into  general  use. 

Numerous  attempts  have  been  made  to  substitute  various  materials,  such 
as  porcelain  and  glass,  for  the  ancient  cameos,  but  their  great  inferiority  has 
caused  them  to  be  neglected.  The  best,  and  now  most  used,  substitutes  are 
shells,  several  kinds  of  which  afford  the  necessary  difference  of  colour,  and 
are  at  the  same  time,  soft  enough  to  be  worked  with  ease  and  hard  enough 
to  resist  wear.  The  shells  now  used  are  those  of  the  flesh-eating  Univalve, 
which  are  peculiar  as  being  formed  of  three  layers  of  calcareous  matter, 
each  layer  being  a  perpendicular  lamina,  placed  side  by  side.  The  cameo 
cutter  selects  those  shells  which  have  the  three  layers  composed  of  different 
colours,  as  thev  afford  him  the  means  of  relieving  his  work ;  but  the  kinds 
now  employed,' and  which  experience  has  taught  him  are  the  best  for  his 
purpose,  arc,  the  Bull's  Mouth,  the  Black  Helmet,  the  Horned  Helmet,  and 
the  Queen  Conch— the  two  first  are  the  best  shells.  After  detailing  the 
peculiarities  of  these  shells,  Mr.  Gray  proceeded  to  give  an  account  of  the 
progress  of  the  art,  which  was  confined  to  Rome  for  upwards  of  40  years, 
and  to  Italy  within  the  last  20  years,  when  an  Italian  commenced  it  in  Pans, 
and  now  about  300  persons  are  employed  in  this  branch  of  trade  in  that 
city  The  number  of  shells  used  annually,  thirty  years  ago,  was  about  300, 
the  whole  of  which  were  sent  from  England,  the  value  of  each  shell  in  Rome 
being  thirty  shillings.  To  show  the  increase  of  this  trade,  the  number  of 
shells  used  in  France  last  year  was  nearly  as  follows  :— 

Bull's  Mouth,    80,000,     at  average  price  each,    Is.Sd.    ..     £6,400 
Black  Helmet,      8,000,  „  ^    ^        ••         ^'^"^ 

Horned  Helmet,      500,  „  2    6..  bO 

Queen  Conch,     12,000,  „  1    24  lOO 

100,500  shells  £8,960 

The  average  value  of  the  large  cameos  made  in  Paris  is  about  six  francs 
each,  giving  a  sterling  value  of  £32,000,  and  the  value  of  the  small  cameos 
is  about  £8,000,  giving  a  total  value  of  the  cameos  produced  in  Pans,  for 
the  last  year,  of  £40,000;  while,  in  England,  not  more  than  six  persons  are 
employed  in  this  trade. 

The  thanks  of  the  meeting  were  presented  to  Mr.  Gray  for  his  communi- 
cation, and  to  Mr.  John  Turner  for  two  specimens,  which  he  presented  to 
the  Society  for  its  museum. 

The  second  communication  was  "  On  a  means  of  rendering  Sculptured 
Sandstone  impervious  to  the  effects  of  our  changeable  climate  and  humid 
atmosphere."      By  D.  R.  Hay,  Esq., 

The  author,  after  stating  the  nature  and  stracture  of  the  various  sand- 
stones,  the  causes  which  operate  upon  them  and  separate  the  particles,  and 
the  plans  usually  resorted  to  for  preserving  masons'  work  from  the  injurious 
action  of  the  air,  said  he  had  found  that  the  ordinary  process  of  saturating 
the  sandstone  with  linseed  oil  was  ineffectual,  and  having  occasionally  used 
bees-wax  as  an  ingredient  in  paint,  and  knowing  from  experience  that  it  is 
impervious  to  the  blanching  or  oxydising  influences  of  the  common  atmo- 
sphere, he  considered  that  if  applied  to  sandstone,  it  would  render  it  very 
durable.  "  I  believe  (observes  Mr.  Hay,)  that  it  has  been  used  by  the  an- 
cients  in  securing  their  fresco  paintings,  by  rubbing  it  upon  them,  and  fa- 
cilitating  its  absorption  by  the  application  of  hot  iron,  and  a  similar  appli- 
cation has  been  recommended  in  modern  times  in  respect  to  sculptured 
marble  ;  but  such  a  process  must  be  very  uncertain  as  to  its  efficiency,  in  as 
much  as  the  absorption  must  he  very  partial  and  unequal.  The  plan  I  would 
recommend  is  applicable  to  statues,  vases,  and  all  sculptured  architectural 
decorations— namely,  a  trough  of  suitable  capacity  must  be  built  of  brick, 
with  a  furnace  under  it,  and  the  trough  filled  with  sand  ;  place  among  the 
sand,  at  one  end  of  the  trough,  a  vessel  made  of  tin  or  copper,  and  of  the 
requisite  capacity,  into  which  put  spirits  of  turpentine  or  naphtha  and  bees- 
wax, in  the  proportion  of  two  or  three  pounds  of  the  latter  to  a  gallon  of 
the  former,  according  as  the  stone  to  be  saturated  is  more  or  less  porous. 
Keep  the  furnace  burning  until  the  sand  has  become  sufliciently  hot  to  dis- 
solve the  wax  amongst  the  oleaginous  or  bituminous  spirits  iii  the  tin  or 
copper  vessel.  Place  the  stone  to  be  saturated  in  the  unoccupied  part  of  the 
trough  until  it  becomes  of  a  temperature  equal  to  that  which  has  disso  ved 
the  wax,  and  if  the  capacity  of  the  vessel  admits,  let  the  sculptured  stone 
be  immediately  removed  from  the  sand  and  dropped  into  the  adjoining  ves- 
sel  when,  in  a  few  seconds,  it  will  absorb  a  sufficient  quantity  of  the  wax, 
held  in  solution  by  the  spirits,  to  prevent  the  humidity  of  the  atmosphere 
ever  acting  upon  it." 

An  interesting  discussion  took  place  after  the  reading  of  the  paper,  in 
which  Mr.  Ray,"Mr.  Tennant,  Mr.  C.  H.  Smith,  Mr.  Crace,  and  several  other 
scientific  gentlemen,  took  part. 


1847.  J 


THE  CIVIL  ENGINEER  AND  ARCHITECFS  JOURNAL. 


155 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 

April  12. — The  foUowingpaper  on  the  important  public  question  of  "  Ven- 
tilation," and  how  far  it  may  be  rendered  compulsory  by  legislative  enact- 
ments, was  read  by  Mr.  J.  Toynbee. 

The  author  commenced  by  stating,  that  the  result  of  the  extended  inves- 
tigations, so  long  conducted  by  the  medical  profession,  into  the  nature  and 
treatment  of  disease,  demonstrated  tliat  the  great  dutv  of  every  man  was  to 
carry  out  preventive  measures.  English  people  seemed  to  be  but  little 
aware  of  the  large  amount  of  disease  by  which  man  at  the  present  time  is 
atllicted  ;  and  yet  the  details  in  Lord  Morpeth's  recent  speech,  the  returns  of 
the  Registrar-General,  and  statistics  from  various  sources,  showed  that  among 
them  disease  was  the  rule,  and  health  was  the  exception.  Let  it  be  con- 
tinually repeated,  and  never  be  forgotten,  tiiat  one-fourth  of  the  children 
born  in  England  die  before  tney  reach  their  fifth  year;  and  out  of  49,089 
people  who  died  in  London  in  the  year  184G,  22,275  were  carried  oft"  before 
they  reached  the  fifteenth  year;  and  only  2,241  died  of  old  age,  which 
Boerhaave  stated  to  be  the  only  disease  natural  to  man.  In  addition  to 
this,  it  must  he  known  that,  as  a  general  rule,  when  the  body  is  examined 
after  death,  whether  of  a  child  or  adult,  one  or  more  organs  is  found  in  a 
state  of  disease  :  a  fact  which  induced  a  physician  to  state  that  he  looked 
upon  every  adult  he  met  in  the  streets  of  London  as  a  wall<ing  museum  of 
morbid  anatomy.  If  the  causes  of  the  49,089  deaths  in  1846  be  examined, 
it  will  be  found  that  the  enormous  proportion  of  14,368  was  from  diseases 
of  the  organs  of  respiration.  Now  it  has  been  shown  that  the  great  source 
of  these  diseases  was  the  respiration  of  impure  air.  To  suggest  measures 
for  the  removal  of  this  great  evil,  and  to  prevent  some  of  the  most  distress- 
ing diseases  to  which  mankind  is  subject,  was  his  object  in  responding  to  the 
request  of  the  Society  that  he  would  deliver  the  present  address. 

Mr.  Toynhee  then  proceeded  to  consider  the  subject  in  its  various  bear- 
ings. In  proof  of  the  necessity  for  ventilation,  he  stated  that  it  was  of 
great  importance  tliat  air  should  be  continually  in  motion  ;  for,  like  water, 
when  stagnant,  it  became  offensive  and  injurious.  This  was  accounted  for 
by  the  fact,  that  the  air  always  contained  a  large  quantity  of  animal  and 
vegetable  matter  in  the  form  of  the  ova  of  infusoria  and  the  seeds  of  the 
lower  vegetable  organisms.  But  the  act  of  respiration  was  the  great  cause 
of  the  deterioration  of  the  air.  The  air  in  the  lungs  was  exposed  to 
170,000,000  of  cells,  having  a  surface  equal  to  thirty  times  that  of  the 
body;  so  that  during  respiration  the  air  was  deprived  of  oxygen,  and  became 
loaded  with  deadly  carbonic  acid  gas,  and  was  rendered  totally  unfit  for  a 
second  respiration,  being  in  reality  no  longer  atmospheric  air,  but  a  poison- 
ous gas.  A  second  cause  of  the  deterioration  of  the  air  is  the  combustion 
of  lamps,  gaslights,  candles,  &c.  A  single  candle  is  nearly  as  injurious  to 
the  air  as  a  human  being :  two  fourteen-hole  argand  burners  consumed  as 
much  air  as  eleven  men.  A  third  source  of  atmospheric  impurity  is  the 
vapour,  loaded  with  animal  matter,  given  off  from  the  lungs  and  the  skin  : 
each  of  these  parts  pours  out  an  ounce  of  fluid  every  hour ;  so  that,  in  a 
church  containing  500  people,  twelve  gallons  of  noxious  fluid  are  given  off  ia 
two  hours.  A  fourth  source  of  bad  air  in  towns  is  the  large  quantity  of 
decomposing  animal  and  vegetable  matter  left  to  give  off  its  effluvia ;  and 
the  difficulty  there  is  in  the  renewal  of  the  air  in  towns  by  means  of  the 
winds,  on  account  of  the  vicious  mode  of  their  construction  and  their  large 
size.  In  reference  to  the  impurity  of  the  air  of  London,  Dr.  Mantell  states 
that  various  classes  of  infusoria,  which  he  was  in  the  habit  of  keeping  alive 
in  his  bouse  at  Clapham,  all  died  in  Loudon ;  and  it  is  well  known  that 
scarcely  any  plants  will  live  in  London. 

It  was  then  stated  that  certain  diseases  were  distinctly  traceable  to  the 
absence  of  ventilation — namely,  fever,  consumption,  scrofula,  deafness,  and 
that  most  fertile  origin  of  numerous  diseases,  the  common  "  cold."  It  was 
shown  that  120,000  people  in  England  and  Wales  are  always  slowly  dying 
from  consumption  ;  that  there  is  double  the  amount  of  this  disease  among 
in-door  than  there  is  among  out-door  labourers ;  that  it  was  more  frequent 
among  women  than  among  men;  that  in  1839,  out  of  33  milliners  who  died 
in  London,  28  died  of  consumption. 

Mr.  Toynhee  then  declared  that,  up  to  the  present  time,  the  subject  of 
ventilation  had  been  entirely  neglected  in  the  construction  of  rooms,  houses. 
towns,  and  cities ;  that  the  greatest  injury  had  been  inflicted  upon  mankind 
by  this  neglect ;  and,  as  the  population  increased,  and  towns  became  larger, 
the  evil  must  become  greater,  unless  remedies  were  at  once  carried  into 
effect.  Under  these  circumstances,  until  society  should  be  sufficiently  in- 
formed voluntarily  to  secure  its  v%ell-being,  it  was  the  bounden  duty  of  a 
government,  the  enlightened  guide  of  its  people,  to  suggest  measures,  and 
see  them  carried  out,  to  prevent  tlie  large  amount  of  misery  that  the  absence 
of  ventilation  was  producing.  The  important  question,  then,  was — How  far 
could  Government  interfere  with  advantage  in  enforcing  plans  of  ventilation 
by  legislative  enactments .' 

Mr.  Toynhee  then  submitted  the  following  propositions,  for  the  adoption 
of  Government,  to  the  consideration  of  the  Institute  : — 

1.  That  no  living,  sleeping,  or  work  room  shall  contain  less  than  144  su- 
perficial feet,  or  shall  be  less  than  8  feet  high. 

2.  That  such  room  shall  have  one  window,  at  least,  opening  at  the  top. 

3.  Also  an  open  fireplace. 

4.  That  in  every  living,  sleeping,  or  work  room  erected  in  future,  some 
method  shall  he  adopted  of  sjlowing  the  foul  air  to  escape  from  the  upper 
part  of  the  room. 


He  then  pointed  out  the  practicability  of  carrying  out  this  provision, 
either  by  the  introduction  of  Arnott's  valve  into  the  chimney,  thousands  of 
which  were  at  this  time  in  operation,  and  wliich  might  also  be  adapted  to 
existing  chimneys,  without  fear  of  smoke,  by  the  addition  of  a  simple  con- 
trivance which  he  described ;  or  a  distinct  channel  might  be  made  for  the 
purpose. 

5.  That  every  such  room  erected  in  future  shall  have  some  means  of  con- 
tinually admitting  fresh  air. 

6.  In  every  pubhc  building  in  which  gas  is  used,  to  insist  upon  the  use  of 
plans  to  carry  off  the  products  of  combustion,  and  not  to  allow  them  to 
escape  in  a  room.  Various  plans  having  this  object  are  in  operation  in 
hundreds  of  shops,  and  may  be  seen  in  many  shops  in  Regent-street ;  by 
their  use  not  only  are  the  goods  in  the  shop  saved  from  injury,  but  the 
heallb  of  the  people  is  improved.  He  was  happy  to  hear  that  in  Covent 
Garden  Theatre  not  a  particle  of  the  products  of  combustion  from  the  gas 
was  allowed  to  enter  the  theatre. 

7.  That  all  churches,  schools,  theatres,  workshops,  workhouses,  and  other 
public  buildings,  shall  adopt  such  methods  of  ventilation  as  are  approved  by 
the  Medical  Officer  of  Health. 

Mr.  Toynhee  pointed  out  how  these  desirable  objects  were  to  be  effected, 
and  showed  that  every  house  and  room  must  be  so  arranged  that  it  can  he 
supplied  with  fresh  air,  to  replace  the  vitiated  air  which  has  been  removed. 
Prof.  Hosking  had  carried  out  these  plans  in  every  part  of  his  house  ;  and 
until  they  were  general,  the  diseases  dependent  upon  the  want  of  ventilation 
must  he  a  scourge  to  society.  He  observed  that  in  all  the  stables  now 
erecting,  admirable  plans  of  ventilation  were  adopted.  Having  given  this 
subject  deliberate  consideration,  he  had  arrived  at  the  above  conclusions  ;  in 
which,  among  many  others,  he  was  supported  by  Dr.  Sutherland  of  Liver- 
pool, and  Dr.  Guy  of  London — two  of  his  many  fellow-labourers  in  the 
public-health  cause,  whose  enlightened  intelligence  was  only  equalled  by 
iheir  benevolence. 

In  conclusion,  he  stated  that  the  various  Health  of  Towns'  Associations 
were  at  work  heart  and  soul,  instructing  the  masses  of  the  people  as  to  the 
best  means  of  promoting  their  physical  "elfare — a  labour  in  which  every 
enlightened  man  should  join.  And  he  felt  that  if  government  would  lend 
all  the  aid  in  its  power  towards  carrying  out  sanitary  measures,  not  only 
would  an  enormous  amount  of  misery  be  saved,  but  an  extent  of  happiness 
would  be  gained  of  which  we  had  at  present  only  a  faint  idea. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

March  23. — Sir  J.  Rennie,  President,  in  the  Chair. 

A  paper  was  read  "  On  the  Ventilation  of  Mines."  By  Mr.  J.  Richard- 
son. It  dwells  at  some  length  on  the  present  methods  of  ventilation  and 
the  objections  to  them,  illustrating  the  positions  by  quotations  from  the 
best  authorities  on  the  subject;  all  of  which  went  to  show,  that  in  spite 
of  ail  the  care  and  attention  (hat  bad  been  given  to  (he  question,  all  the 
skill  of  the  engineer,  and  the  introduction  of  the  safety-lamp  in  1816,  the 
loss  of  life  had  been  greater  since  that  period  than  it  was  in  a  correspond- 
ing period  previous  to  its  introduction.  This  must  not  be  charged  entirely 
to  the  lamp ;  for  although  it  might  have  rendered  men  bolder,  and  induced 
them  to  trust  too  much  to  it  in  venturing  into  those  parts  of  the  mines 
which  formerly  would  have  been  abandoned,  siill  it  must  be  borne  in  mind, 
that  as  the  coal  was  got  at  greater  depths  and  distances  from  the  shafts, 
the  ventilation  becomes  more  difficult ;  and,  from  the  greater  number  of 
persons  emjloyed  in  one  mine,  if  an  accident  did  occur,  the  loss  of  life 
was  greater  in  proportion.  The  author  then  entered  into  calculations, 
showing  that  the  dimensions  of  the  "  upcast  shaft"  should  in  all  cases  be 
increased,  in  proportion  to  the  augmented  volume  of  the  air  from  the  ex- 
pansion of  the  higher  temperature  at  which  it  leaves  the  mine  after  tra- 
versing all  the  passages  ;  and  if  this  were  attended  to,  not  only  would  the 
general  ventilation  be  better,  but  in  the  event  of  an  accident  occurring  by 
an  explosion,  or  the  derangement  of  some  of  the  air-passages  from  falls  of 
the  roof,  &:c.,  an  extra  power  could  be  applied,  which  would  at  any  rate 
prevent  a  portion  of  the  frightful  loss  of  human  life  which  now  occurs. 
The  conclusion  drawn,  however,  was,  that  in  almost  all  cases  it  was  the 
culpable  neglect  uf,  and  not  the  want  of  means  of  prevention,  that  caused 
the  destructiuu  of  health,  life,  and  property  in  the  mining  operations  of  the 
kingdom. 

This  opinion  appeared  to  be  participated  in  by  all  the  speakers,  in  the 
discussion  which  ensued,  and  in  which  the  interference  of  government  by 
legislative  enactments,  with  respect  to  methods  of  ventilation,  was  severely 
deprecated.  It  had  become  fashionable  now,  whenever  a  difficulty  oc- 
curred, to  recommend  "  legislative  enactment"  as  an  universal  panacea  ; 
as  if  a  committee  of  the  house,  or  a  body  of  commissioners,  none  of  whom 
probably  possessed  any  practical  knowledge  of  the  subject,  could  at  once 
fall  by  inspiration  upon  the  methods  of  prevention  or  cure  which  had  so 
long  eluded  the  careful  investigation  of  scientific  and  practical  men,  whose 
time,  talents,  and  fortunes,  bad  been  all  devoted  to  the  subject,  from  that 
great  incentive  to  exertion — self-interest.  When  the  example  of  foreign 
countries  was  quoted,  it  should  be  at  the  same  time  shown  in  how  backward 
a  state  they  were  in  engineering,  in  uiiuing,  in  commerce,  and,  in  fact,  in 
everything  with  which  the  government  interfered,  as  compared  to  the  high 
slate  of  perfection  arrived  at  in  this  country,  where  there  was  nothing,  for- 
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tunately,  but  competition  to  urge  mamifaclurers  and  mioers  to  bring  their 
|)roduce  to  market  of  the  best  quality  and  at  the  theapesl  possible  rule. 

March  30,  and  April  13. — The  discussion  on  the  above  paper  was  con- 
tinued tiirough  both  these  meetings,  to  the  exclusion  of  any  other  subjects. 
The  methods  of  venlilalion  in  use  in  ihe  minini;  districts  were  fully  de- 
scribed,  and  their  peculiarities  discussed.  The  causes  of  accident  by  ex- 
plosions, and  the  consequent  choke-diimp,  were  inquired  into;  and  the  fit- 
ness of  the  attempted  methods  of  prevention  or  cure  was  debated  upon. 
The  method  of  exiiausling  tlie  air  was  contrasted  with  that  of  forcing  it 
forward  inio  levels  by  ii:eans  of  bellows  and  pipes.  The  system  used  in 
the  north  of  placing  a  furnace  at  the  bottoni  of  tlie  upcast  shaft  was  in- 
sisted upon  as  that  best  calculated  for  the  extensive  coal-mines  of  that  dis- 
trict;  while  the  method  introduced  by  IMr.  Gibbons  in  Stallordshire  of  ex- 
hau?tiiig  the  foul  air,  by  air-heads  cut  in  the  lop  of  the  coal,  connected 
with  a  cliannel  in  the  side  of  the  shaft,  terminating  in  a  chimney  on  the 
surface,  was  received  as  a  decided  improvement  upon  the  ordinary  system 
in  use  in  that  coal-basin,  where  the  extraordinary  thickness  of  30  feet  of 
the  vein  of  coal  renders  a  peculiar  plan  indispensable,  \arious  methods 
of  attempting  to  carry  off  the  foul  air  from  the  '  goof,'  whether  by  additional 
shafts  or  by  bore-holes,  were  proposed,  aud  shown  by  mining  experience 
to  be  totilly  impracticable,  and  calculaied  lo  be  rather  prejudicial  than 
useful.  The  interference  of  Government  was  strongly  insisted  upon,  and 
as  decidedly  objected  to  by  those  miners  whose  long  experience  and  good 
judgment  entitled  their  opinions  t(v  deference  and  consideration.  It  was 
shown  that  the  foreign  mines  which  were  under  the  constant  superintend- 
ence of  Government  engineers,  far  from  being  exempt  from  accident,  were 
not  only  more  liable  to  the  effects  of  deficient  ventilation,  but  that  the  actual 
loss  of  human  life  was  greater  than  in  England;  and  that  if  our  mines 
were  subject  to  the  same  annoying  trammels,  tjie  price  of  fuel  must  be  un- 
duly raised,  without  any  corresponding  advantage,  or  any  immunity  from 
danger.  There  could  be  no  objection  on  the  part  of  the  coal-owners  to  the 
formation  of  an  association  for  regularly  inspecting  and  reporting  upon  the 
states  of  the  various  mines,  and  the  communication  between  the  various 
districts  of  the  methods  found  to  succeed  best  under  the  attendant  peculiar 
circumstances;  but  reasons  were  given  why  such  a  power  should  not  be 
placed  in  the  hands  of  Government  officers. 

The  subject  of  safety-lamps  and  their  uses  was  also  discussed  :  Dr.  Reid 
Clanny's  first  invention  of  the  lamp  in  I8I3,  which  necessarily  failed  from 
its  cumbrous  form  and  general  inapplicability  for  working  purposes,  and 
the  recent  form  he  had  adopted,  combining  portions  of  the  other  lamps  in 
use,  so  as  to  show  a  brif;ht  light  and  yet  be  free  from  danger:  the  extra- 
ordinary coincidence  of  inventive  thought  between  Sir  Humphrey  Davy 
and  Mr.  George  Stephenson,  the  one  acting  upon  purely  chemical  theory, 
and  the  oiher  upon  mechanical  knowledge  and  practice,  and  yet  both  simul- 
taneously producing  lamps  which  were  almost  identical,  and  which  still 
remained  very  generally  in  use  under  the  names  of  the  "Davy"  and  the 
"  Geordie." 

April-20.—"  Onthe  De/ecls  in  the  Principle  and  Constiuction  of  Fire - 
pronf  liuHdiiigs."  By  Mr.  Kairbaii.n,  of  Alauchester.  The  paper  com- 
menced by  insisting  strongly  on  the  danger  ol  making  use  of  cast  iron 
beams  of  large  span,  without  intermediate  supports,  unless  the  dimensions 
of  the  beams  were  very  large,  and  pointing  out  the  treacherous  nature  of  a 
cbrystalline  metallic  body,  such  as  cast  iron,  when  applied  to  support 
heavy  weights  in  the  construction  of  buddings.  After  some  further  re- 
marks on  the  importance  of  a  tliorough  knowledge  of  the  laws  which  go- 
vern the  use  and  application  of  cast  iron  as  a  material  in  building,  under 
the  various  strains  lo  which  it  n  ay  be  subjected,  ti.e  author  proceeded  to 
investigate  the  circumstances  connected  with  the  fall  of  Messrs.  Gray's 
cotton  mill  at  Manchester.  This  building  was  stated  to  be  about  40  feet 
long,  and  31  ft.  8  in.  wide,  and  to  consist  of  two  storeys  in  height,  contain- 
ing the  boilers  below  and  the  machinery  above,  over  which,  instead  of  a 
roof,  was  a  water  cistern,  covering  the  whole  extent  of  the  building.  The 
first  floor  was  composed  of  large  iron  beams,  of  31  ft.  8  in.  span,  without 
intermediate  supp<irl ;  on  these  beams  brick  arches  were  turned,  sustaining 
the  whole  weight  of  the  upper  part  of  the  building.  The  author  then  de- 
monstrated, that  these  large  beams  were  totally  inadequate  to  support  the 
weight  of  the  superincumbent  mass,  especially  as  the  whole  pressure  was 
upon  the  centre  of  the  beams,  whicii  were  of  a  form  ill  calculated  to  bear 
Ihe  pressure  ;  added  to  which,  the  wrought  iron  trussing  was  so  badly  ap- 
plied, ihai  the  breaking  strain  was  arrived  at  before  the  truss  roils  were 
brought  into  a  state  of  tension.  The  consequence  of  this  was,  that  one  of 
the  lower  beams  broke  in  Ihe  centre  under  a  less  weight  than  it  had  pre- 
viously supported,  both  under  pieliminary  trial,  and  when  the  cistern  was 
fuller  than  at  the  time  of  the  accident.  The  paper  closed  with  some  re- 
marks on  the  delicale  and  invidious  duty  of  reporting  on  such  acciilcnts 
as  those  in  which  the  reputation  of  genllemen  of  high  professional  acquire- 
ments maybe  involved;  and  the  author  expressed  bis  reluctance  in  eou- 
denining  tne  construction  of  the  building  in  question. 

In  the  discussion  which  ensued,  it  was  argued  that,  if  proper  proportions 
of  material  had  been  observed,  the  accident  oughtnot  lo  have  occurred.  It 
appeared  evident  that  the  wrought  iron  truss  rods  had  been  so  put  on,  lliat 
they  allowed  more  than  the  breaking  strain  of  the  cast  iron  to  be  arrived 
at,  before  they  came  into  operation.  Tlie  instances  of  the  irusstd-beam 
bridges,  extensively  used  by  i\Ir.  Stephenson,  and  oilier  engineers,  on  rail- 
ways, were  quoted  to  show,  that  by  a  judicious  employment  of  wrought 
iron  trusses  upon  cast  iron  beams,  large  spans  might  be  crossed  with  safety  ; 
and  even,  in  some  cases,  where,  liom  unseen  defects  in  the  metal,  a  beam 


had  fractured,  the  brass  rods  had  sufficed  to  support  the  structure,  and 
enabled  the  traffic  to  be  continued  across  the  bridge  until  the  repairs  could 
be  effected.  In  all  cases  a  strength  of  not  less  than  four  to  one  should  be 
employed,  and  for  such  uses  as  the  iron  beams  of  pumping  engines,  which 
were  exposed  to  great  vibration,  and  sudden  shocks,  from  the  sudden  influx 
of  steam  below  the  piston,  or  ihe  accidental  breaking  of  a  pump-rod,  the 
proportions  of  seven  or  eight  lo  one  should  be  observed. 


CHEMICAL  SOCIETY. 
March  15.— Lieut.-Col.  P.  Yorke  in  the  Chair. 
"  On  the  Decomposition  of  Water  by  Platinum  and  Black  Oxide  of 
Iron."  By  Dr.  G.  WiLsis. — The  interesting  researches  of  Mr.  Grove,  oa 
the  decomposition  of  water  by  white-hot  platinum,  lately  made  public, 
have  necessarily  led  to  many  conjectures  concerning  the  cause  of  a  pheno- 
menon so  extraordinary  and  unexpected.  Cerlain  remarkable  peculiarities 
possessed  by  plalinum,  aud  in  a  less  degree  by  others  of  the  noble  metals, 
have  thrown  some  doubt  on  the  powers  of  mere  heat  to  effect  the  decom- 
position of  a  compound  of  such  stability  as  water.  The  repetition  of  the 
experiments  with  other  substances  not  open  lo  the  same  objections  is,  how- 
ever, a  matter  of  great  difficulty.  \thile  reflecting  on  the  means  of  ac- 
complishing this,  the  attention  of  the  author  was  accidentally  called  to  the 
evolution  of  small  bubbles  of  gas  from  the  fused  globules  of  oxide  of  iron, 
produced  by  burning  iron  wire  in  oxygen  gas,  falling  into  water.  In  the 
hope  that  ihis  might  allord  some  clue  to  Ihe  phen  -menon  in  question,  ar- 
rangements were  made  for  performing  the  experiment  in  such  a  manner  that 
the  gas  evolved  should  be  collected  and  preserved  for  examination.  This 
was  easily  done  by  directing  the  fused  globules  of  oxide,  by  means  of  an  in- 
clined plane  of  tin-plate,  from  the  jar  in  which  the  w  ire  was  burned,  under 
the  edge  of  an  inverled  funnel  entering  a  test-tube  immersed  in  the  water 
of  the  pneumatic  trough.  The  quantities  of  gas  disengaged  by  the  globules 
were  very  unequal  ;  some  gave  none  at  all.  Generally,  globules  from  Ihe 
thickest  wire  produced  most  gas.  The  gas  on  examination,  however,  was 
discovered  to  be  pure  hydrogen,  merely  sullied  Ijy  a  trace  of  atmospheric 
air  ;  and  its  origin  »  as  at  once  explained  by  an  eXamiualion  of  the  globules 
themselves,  for  very  many  of  these  latter  were  found  lo  contain  in  their 
center  a  kernel  of  fused  metallic  iron,  which  had  escaped  oxidation  when 
the  wire  was  burned  in  the  gas,  and  which  in  a  highly  heated  state  coming 
in  contact  with  water  occasioned  ihe  decomposition  v(  a  portion  of  the  lat- 
ter lu  the  usual  manner.  The  black  oxide  of  iron  does  not  appear  to  have 
the  poller  of  further  abstracting  the  oxygen  from  water.  This  experiment 
is,  therefore,  valueless  in  elucidating  the  fact  of  the  decomposition  of  water 
by  healed  platinum.  It  is  probable,  loo,  that  the  temperature  of  the  melted 
globules  of  oxide  of  iron  is  really  niucli  inferior  to  that  of  plalinum  in  the 
stale  in  which  it  is  employed  in  Grove's  experiment,  namely,  just  at  the 
point  of  fusion. 

Dr.  Wilson  then  argues,  that  the  decomposition  of  water  by  a  white  heat 
may  be  referable  to  the  mechanical  disruption  of  the  particles  in  direct 
contact  with  the  heating  body,  and  not  lo  Ihe  decomposing  power  of  heat 
alone  ;  as  the  statement  that  water  can  be  produced  by  Ihe  same  processes 
that  disunite  its  elements  would  be  tantamount  to  affirming  ihal  unlike 
ellects  may  flow  from  Ihe  same  cause,  wiihout  any  alteration  in  the  quali- 
ties or  coudilioDS  of  the  water. 


REVIEWS. 


Encydopcsdia  of  Civil  Engiiuering, — Historical,  Theoretical,  and 
Practical.  By  Edward  Cresy.  Royal  fevo.  London:  Longman 
and  Co.     1847. 

[second  notice.] 

We  paused  last  month  in  our  notice  of  Mr.  Cresy's  book,  at  the  in- 
teresting subject  ol  engineering  in  England,  of  which  we  only  gave  one 
extract,  tluit  relating  to  New  London  Bridge. 

Docks  deseivedly  occupy  a  considerable  space  in  Mr.  Cresy's  book, 
for  tliey  are  works  in  wliicli  the  English  have  peculiarly  distinguished 
themselves.  Indeed,  the  tidal  phenomena  of  the  English  coasts  have 
had  as  much  to  do  with  the  extension  of  this  class  of  work  as  any 
commercial  demand,  for  whereas  in  the  coasts  of  Holland  and  the 
United  Slates,  anil  in  many  parts  of  the  world,  the  rise  of  tide  is  littls 
or  nothing,  on  the  English  coasts  it  is  in  all  places  considerable,  and 
particularly  favourable  for  all  kinds  of  docking  operations.  In  France 
docks  and  basins  ;ire  chiefly  for  naval  purposes,  and  in  the  Mediter- 
ranean tin  re  are  no  tides,  so  that  Eiigl.uid  stands  almost  alone  in  a 
class  of  works  which  demand  great  scientific  resources,  and  which 
are  frequently  on  a  scale  of  colossal  grandeur. 

Mr.  Cresy  in  takirg  up  this  subject  prefaces  it  by  a  description  of 
the  iialural  features  of  each  river  aud  harbour,  which  is  essential  to  a 
proper  appreciation  of  the  engineering  works.  In  the  Thames,  Mr. 
Cresy  states  that  there  are  not  only  the  commercial  docks  in  Ihs  Lon- 
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don  district,  but  Government  docks  ^it  Deptford,  Greenwich  and 
Woolwich,  whicli,  witli  the  numerous  small  basins  belonging  to  ship- 
builders and  merchants,  present  an  accumulation  of  works  of  this 
kind,  not  elsewhere  to  be  met  with,  though  the  area  of  the  Liverpool 
docks  is  much  more  considerable.  Another  very  numerous  class  of 
works  in  the  Thames  are  the  landing  piers,  some  on  a  considerable 
scale.  Mr.  Cresy  notices  the  Gravesend  piers,  but  not  that  at  South- 
end. 

In  adverting  to  the  e;ist  coasts  of  the  island,  the  author  describes 
some  of  those  harbours  whicli  have  given  so  much  trouble  to  the  en- 
gineer, on  account  of  their  shifting  channels,  and  the  silting  up  of 
their  basins.     Of  Wells  harbour  he  gives  a  very  curious  illustration. 

It  may  very  well  be  conceived  how  well  a  review  of  the  harbours 
and  ports  of  England  is  calculated  to  bring  under  the  notice  of  the 
professional  read^'r  a  number  of  works  which,  however  well  known  in 
their  respective  localities,  are  not  familiar  to  distant  engineers,  and 
the  particular  value  of  a  work  of  this  kind  is,  that  in  this  way  it  en- 
larges the  sphere  of  professional  observation,  and  in  so  far  of  profes- 
sional experience.  This  is  particularly  desirable  in  the  present  state 
of  engineering,  when  an  engineer  from  the  south  may  be  sent  to  exe- 
cute hydraulic  works  in  the  north,  or  an  engineer  from  the  east  be 
despatched  to  the  west,  and  so  forth.  Were  this  experience  more 
diffused,  we  should  not  see  cases,  as  we  have  recently  done,  of  steep 
stone  walls  being  run  up  as  sea  walls,  under  the  idea  that  with  strength 
of  material,  good  masonry,  and  plenty  of  concrete,  the  engineer  had 
done  all  that  was  required  of  him,  and  that  the  sea  would  not  tumble 
it  down. 

In  the  present  day,  railway  engineering  and  surveying  employ  many 
members  of  tlie  profession,  whose  chief  experience  is  in  connection 
with  earthworks,  so  that  when  they  come  to  be  employed  either 
generally  in  hydraulic  engineering,  or  are  required  to  execute  works 
of  that  class  in  the  cunstruction  of  a  railway,  they  are  very  apt  to  find 
the  want  of  a  more  extended  experience.  Hydraulic  engineering  is 
so  ditferent  in  its  character,  and  in  its  application — it  varies  so  much 
in  its  forms,  according  to  the  localities  in  which  it  is  practised,  that  it 
is  well  calculated  to  bewilder  the  uninitiated  or  the  inattentive.  If 
an  engineer  runs  up  a  railway  embankment,  or  a  viaduct,  all  he  has  to 
care  about  is  that  it  be  made  of  sufficient  material,  and  with  sufficient 
workmanship,  and  he  has  no  need  to  think  abjut  it  again,  for  it  will 
stand  for  ever.  Not  so  if  he  puis  a  pier  in  the  sea,  or  builds  a  quay 
wall;  in  such  case,  it  will  require  something  more  than  bricks  and 
mortar  to  secure  the  efficiency  of  the  work,  for  though  he  may  lay 
down  what  he  consideis  a  very  strong  and  sufficient  work,  it  may  be 
that  the  stronger  and  the  more  rigid  his  materials,  the  more  certainty 
of  its  being  swept  out  to  sea.  Hence  the  very  serious  complaints 
that  we  hear  of  the  unsatisfactory  nature  of  so  many  of  our  hydraulic 
works;  for  if  in  our  railway  works  we  are  as  it  were  spotless,  and 
without  blame,  our  harbours  are  perpetual  sources  of  annoyance  and 
complaint.  We  are  therefore  particularlv  glad  to  see  a  work  like 
Mr.  Cresy's,  which  carries  out  on  a  large  scale,  and  in  a  comprehen- 
sive manner  a  design,  which  in  the  pages  of  the  Journal  we  have 
only  been  able  to  do  piecemeal,  and  in  a  very  imperfect  manner. 

Mr.  Cresy  gives  plans  of  most  of  the  docks  in  the  Thames,  with 
sections  of  the  entrance  locks,  and  also  describes  the  docks  at  Sheer- 
iipss.  The  Hull  Docks  are  given  in  great  detail ;  Spurn  Point  aftbrds 
the  author  an  opportunity  of  describing  the  old  lighthouse,  built  by 
John  Snieaton.  Hartlepool  Docks  are  also  described,  and  a  plan  is 
given. 

Many  of  the  Scotch  harbours  have  of  late  years  been  improved  at  a 
great  expense,  and  the  present  work  contains  plans  of  most  of  them. 
Among  them  we  may  notice  Leith  and  Dundee.  There  is  also  an  ac- 
count and  engravings  of  the  Slip  at  Dundee.  Gourdron  Harbour,  by 
Telford,  is  a  specimen  of  a  small  fishing  harbour  among  rocks.  Aber- 
deen Harbour  is  accompanied  by  a  plan  ami  engravings,  representing 
the  masonry  works.  Peterhead  is  another  specimen  of  a  harbour 
constructed  among  the  rocks,  and  which  was  partly  executed  by 
Smeaton.     Frazerburgh  and  Burglihead  are  also  represented  in  plans. 

Findhorn,  Avoch  Harbour,  Cullen,  Fortrose,  Mahomac,  Kirkwall, 
Kyle,  Rhea,  Tabermory,  East  T.ubet,  Small  Isles  Pier,  Feoline,  Cor- 
raa,  Androssm,  are  some  of  a  multitude  of  works  constructed  ou  the 
Scotch  coasts.  Of  all  those  named,  plans  and  other  engravings  are 
given  in  the  present  book.  Of  the  vvoiks  in  t!:e  Clyde  we  do  not 
however  notice  such  ample  details. 

Liverpool,  of  course,  gives  an  opportunity  fur  lengthened  description, 
but  in  ihis  case  also  we  think  Mr.  Cresy's  details  might  have  been 
given  fuller  witii  much  advantage.  His  subject  is  however  so  exten- 
sive, his  space  limited,  and  the  amount  of  information  he  li.is  giv.-n  so 
great,  that  we  cannot  quarrel  with  him  even  about  Liverpool. 

Holyhead  Harbour   is  described,  and  we   may  observe   that  this 


eiicyclopadia  will  be  found  a  work  of  easy  reference  for  plans  of 
docks  and  harbours. 

St.  Ive's  Harbour  and  Plymouth  are  the  chief  illustrations  on  the 
West  coast,  but  the  Breakwater  and  the  E<ldystone  Lighthouse  come 
in  for  an  ample  share  of  description.  Many  of  the  courses  of  the 
lighthouse  are  shown,  so  as  to  exhibit  the  manner  in  which  the  work 
was  tied  in  by  dovetailed  and  jointed  masonry. 

Dover  and  Ramsgate  are  the  plans  given  on  the  South-east  coast, 
with  a  copious  account  of  the  works.  The  Bay  of  Dublin,  with  Kings- 
town and  Howth,  serve  for  examples  of  Irish  works.  Jersey  Harbour 
and  St.  Aubin's  close  the  list  of  harbours. 

Among  the  lighthouses,  of  which  numerous  examples  are  given,  we 
notice  theomission  of  castiron  lighthouses  and  screw-pile  lighthouses, 
which  are  recent  additions  to  the  resources  of  this  department  of  en- 
gineering. 

As  exemplitications  of  ancient  art,  Mr.  Cresy  gives  some  of  the  old 
gates  and  castles  dispersed  throughout  the  country,  and  thence  he 
proceeds  to  bridges. 

We  are  not  quite  disposed  to  concur  in  his  dictum  that  no  bridges 
of  any  consequence  in  tliis  country  were  erected  previous  to  the  Ro- 
man invasion,  for  we  think  he  has  given  evidence  to  the  contrary  in 
the  case  of  Old  London  Bridge.  Anciently,  bridges'  were  erected  of 
timber  in  preference  to  stone,  because  timber  was  the  material  at 
hand,  the  cheapest  and  the  most  available,  as  it  is  used  for  the  same 
reasons  at  the  present  day  in  many  parts  of  America  and  Europe. 
Mr.  Cresy  gives  a  history  of  bridges  in  England,  o!  which  we  shall 
avail  ourselves  of  some  extracts. 

"  Bridges. — We  have  no  evidence  of  any  bridges  of  consequence  being 
erected  previous  to  the  Norman  conquest,  and  the  names  of  our  principal 
towns  on  the  bauks  of  rivers,  having  the  word  ford  attached  to  them,  seems 
tu  conlirm  the  oplDioii  that  none  existed.  Folloivinc;  the  course  of  the 
Watling  Street,  or  great  Roman  road  over  the  iMedway,  we  meet  with 
Aylesford  ;  over  the  Darcnt,  Dartford  ;  the  Cray,  Crayford  ;  the  Ravens- 
bourue,  Deepford ;  and  so  witli  most  other  rivers  in  England.  The  capi- 
tal in  all  probability  would  first  have  a  bridge  in  preference  to  a  ferry, 
which  is  noticed  over  the  Thames.  \l'e  have  an  account  of  a  timber  brid^'e 
constructed  by  Etheldred  in  1002,  which  lasted  many  years,  and  also  of 
another  built  in  1105. 

The  first  stone  bridge  was  begun  in  117G,  by  the  celebrated  Peter  of 
Colechnrch,  who  continued  the  work  during  the  reigns  of  Henry  II., 
Kichard  I.,  until  the  second  year  of  the  reign  of  King  Juhn,  when  he  died, 
and  was  buried  in  the  crypt  of  the  chapel  erected  over  the  centre  pier. 

It  appears  to  have  been  the  custom  with  the  society  called  the  Brothers 
of  the  Bridge,  when  any  member  died  during  the  superintendence  of  any 
imporlaut  work,  to  have  his  remains  entombed  within  the  structure;  and 
as  all  great  bridges  were  provided  with  a  chapel  and  crypt,  every  means 
was  afforded  for  ihe  performance  of  the  annual  rites  that  were  usually  in- 
stituted. The  great  bridge  at  Avignon,  when  built  by  S.  Benezet,  or 
Johannes  Benedictus,  the  first  brother  and  founder  of  the  order,  had  such 
a  chapel,  where  he  was  buried  in  1222. 

This  stone  bridge  was  926  feet  in  length,  13  feet  in  width,  and  60  feet 
in  height  al)ove  the  level  of  the  water.  It  contained  a  drawbridge,  and 
niueleen  broad  pointed  arches,  with  massive  piers,  varying  in  solidity  from 
25  to  34  feet,  raised  upon  strong  elm  piles,  covered  wiih  thick  planks, 
bolted  together. 

Timber  bridges  of  very  simple  construction  were  long  made  use  of  over 
Ihe  w  ide  rivers  in  England,  but  no  skill  was  exhibited  in  the  framing,  nor 
any  further  mechanical  principle  than  that  of  strength;  trees  merely 
squared,  were  laid  side  by  side,  at  right  angles  with  the  stream,  supported 
on  a  single  row  of  perpendicular  piles,  or  several  rows  parallel  to  each 
other,  capped  and  cross  braced,  and  sometimes  planked  over  to  the  height 
that  the  water  rose,  the  space  between  being  filled  in  with  stones.  The 
roadway  was  cross-planked,  covered  with  chalk  and  gravel,  and  frequently 
required  repair,  in  consequence  of  the  air  not  being  admitted  to  the  upper- 
side  of  the  planking. 

It  would  be  an  endless  task  to  ennnierate  all  the  bridges  erected  in  Eng- 
land by  the  freemasons  of  the  middle  ages  ;  many  were  built,  as  has  been 
observed  in  the  same  manner  as  the  vaults  of  the  chapter  houses  and  ca- 
thedral churches;  after  the  piers  were  carried  above  the  level  of  the 
slreain,  ribs  of  stone  spanned  the  opening  from  one  pier  to  the  other,  and 
supported  a  rubble  cunslructiun  l-iid  above  lliem,an  arrangement  combining 
both  economy  and  convenience,  in  subsequent  instances  we  see  one  or 
more  rings  of  voussuirs  spanning  a  nvcr,  upon  whicli  slabs  of  stone  are 
laid,  and  llie  bridge  completed  ;  but  it  must  be  borne  in  mind  that  such 
ribs  only  serve  the  purpose  of  centres,  and  cannot  have  the  strength  of  our 
modern  bridges,  where  a  wedge-like  form  is  giveu  lu  every  portion  of  the 
sluiic. 

Alter  the  reign  of  Henry  VIII.  bridge-building  underwent  a  consider- 
able change  ;  timber  constructions  again  became  very  common,  and  some 
of  the  principal  livers  \Ncre  crossed  by  them.  In  Ihe  year  1G36,  Inigo 
Jones  erected  a  bridge  at  LlauwasI  in  Denbighshire,  after  the  nielhod  prac- 
tised in  Il.ily,  which  was  the  model  for  some  of  the  succeeding  structures. 

It  was  formed  of  three  segmenlal  arches,  the  middle  spanning  58  feet, 
with  a  versed  sine  of  17,  and  the  breadth  of  the  softite  of  tlie  arch  14  feet. 
The  depth  of  the  voussoirs,  measured  on  the  face,  was  IS  inches,  the  piers 
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were  10  ft-et  in  thickness.  The  pointed  arch  was  no  longer  used,  and  the 
defences  of  towers  and  gateways  were  unnecessary  :  the  passage  was 
made  more  convenient,  and  the  roadway  approaclied  a  liorizoulal  line,  in 
consequence  of  the  substiluliou  of  vehicles  for  the  pack-horse  for  the  transit 
of  merchandise. 

At  the  commencement  of  the  eijjhieenth  century  we  Dnd  evidences  of  an 
atleinpl  to  improve  the  liridges  throughout  Ensland,  but  there  is  no  account 
(if  any  principles  by  which  the  engineer  could  be  directed,  nor  are  there 
any  names  upon  record  to  whom  such  constructions  were  particularly  en- 
trusted ;  what  had  been  done  in  Italy  dues  not  seem  to  have  found  many 
imitators  here,  and  tliuugh  Newton  had  discovered  the  principles  upon 
whicli  mechauical  science  was  baseii,  it  was  long  before  the  equdibriuin  of 
the  arch  occupied  the  consideration  of  practical  men.  Ur.  Huoke  had, 
however,  drawn  attention  to  the  ligure  which  a  heavy  chain  or  rope  as- 
sume* when  suspended  at  the  two  ends,  and  shown  the  properties  of  the 
lulenariii :  but  it  was  not  then  applied  to  tlie  coustrurtiun  of  bridges." 

The  exemplifications  of  the  lar£;er  bridges  of  modern  times  will  be 
found  very  useful,  as  tliey  include  details  of  every  important  Work. 
Ill  most  cases  tlie  cunstrnetion  of  the  coffer-dams,  centering  and 
auxilinry  works  is  fully  shown.  Copious  extracts  are  also  given  from 
the  specifications,  particularly  valuable  in  illustration  of  the  work- 
manship. The  railway  bridges  give  so  many  examples  that  a  very 
good  instance  is  shown  of  the  enlarged  field  of  practice  in  the  present 
day.  This  affords  Mr.  Cresy  the  opportunity  of  describing  skew 
bridges. 

Cast  iron  bridges  form  a  section  of  thPinseWes,  and  are  followed  by 
Euspension  bridges,  both  of  which  are  amply  illustrated. 


T/ie  Ancient  World,  or  Picturesque  Skelchea  of  Creation.  By  D.  T. 
Ansted,  M.A.,  F.R.S.,  F.G.S.,  Professor  of  Geology  in  King's 
College.      London:  Van  Voorst,  1847  ;  Svo.  pp.  408;  woodcuts. 

Some  years  ago,  the  readers  of  French  literature  were  entertained 
by  an  iibridged  version  in  that  language  of  a  work  bearing  the  truly 
oriental  rhyming  title,  "Takhlis  ulabriz  fi  talkhisi  Bariz" — Tlie purifi- 
cation of  gold  fa  tie  description  of  Paris.  The  author  was  a  young 
student,  the  Sheikh  Refaa,  sent  to  France  by  the  Pasha  of  Egypt  to 
complete  his  education.  The  original  work  wes  published  at  the 
Arabic  press  of  Boulaq,  in  Egypt. 

The  Sheikh  Refaa,  though  a  Mussulman,  resided  in  Paris,  for  the 
purpose  of  learning  the  philosophy  of  the  Christians.  Impressed 
with  the  wonders  of  European  civilisation  and  the  magnificence 
of  the  city  in  which  his  education  was  completed,  he  became 
anxious  to  overcome  the  prejudices  entertained  by  his  country- 
men against  the  arts,  sciences,  and  institutions  of  the  Franks.  The 
chief  difficulty  which  he  experienced  w;is  in  reconciling  the  New- 
tonian system  of  astronomy  with  that  of  the  Koran.  He  remarks 
that  the  former  is  altogether  irreconcileable  witli  the  account  given 
in  the  books  accounted  sacred  by  the  Christian  as  well  as  the 
Koran;  and  that  the  orthodox  of  both  creeds  vfill  have  to  exercise 
great  caution  in  reading  the  modern  scientific  treatises  ;  for  they  are 
written  with  such  logical  precision  and  mathematical  accuracy,  that 
nothing  but  the  strongest  faith  is  proof  against  their  conclusions. 

Here  was  the  testimony  of  a  sensible  man,  whose  reason  drew  him 
one  way  and  his  prejudices  another.  This  state  of  incertitude  was 
not,  however,  peculiar  to  him.  A  great  continental  mathemalician 
thought  it  necessary  to  preface  his  investigations  with  an  apology 
for  the  discrepancies  which  did  violence  to  his  faith,  and  made 
an  excuse  which  meant,  as  far  as  any  meaning  can  be  attached  to  it, 
that  he  did  nut  see  any  way  of  escaping  the  conclusiuns  of  modern 
science;  but  if  he  must  assent  to  them,  it  was  against  his  will.  The 
thunders  of  the  Popes  (who,  until  the  present,  have  always  preferred 
dogmas  to  proofs)  have  frequently  produced  recantations,  expressed 
in  a  similar  spirit, 

A  numerous  and  zealous  sect  existed  in  onr  own  country  not  many 
years  since,  who  denounced  the  doctrines  of  Newton  as  blasphemous, 
and  attributed  to  the  credeuce  they  had  obtained  the  temporal  cala- 
mities of  tlie  country.  Maay  half-taught  enthusiasts  have  attempted 
refutations  of  the  Principia, — and  with  perfect  success,  if  it  be  a 
sufficient  criterion  of  success  that  no  one  has  replied  to  them.  Even 
witliin  the  last  twelvemontiis,  the  Quixotic  attempt  to  enter  the  lists 
with  Newton,  Lagrmge,  and  Llaplace,  has  been  renewed  by  a  Mr. 
Isaac  Frost:  wliose  chivalry  we  should  have  deemed  soineuhat  too 
late  for  the  times,  had  we  nut  road  the  reviews  of  his  essay.  These 
convinced  us  of  that  whicli  otlierwise  we  should  have  deemed  im- 
possible— that  Mr.  Frost  might  yet  find  disciples.  It  is  diiricult  to 
decide  whether  he  or  his  reviewers  display  the  most  ludicrous  igno- 
rance of  the  subject  with  which  they  imagine  themselves  acquainted. 
Why  should  Mr.  Frost  despair  ? — Johanna  Southcote  was  eminently 
successful  in  her  day,  and  even  now  has  followers.  '  , 


Geology  is  in  the  same  predicament  as  astronomy — it  is  unanswer- 
able, but  heterodox.  It  is  true,  that  various  disputants  have  ap- 
peared, and  among  them  those  of  whose  education  better  results 
might  have  been  antiiM|)alpd.  For  example,  the  Dean  of  York  pub- 
lished long  letters  in  the  Times,  in  which  he  demolished  geology  to 
his  own  perfect  satisfaction.  Had  he  kept  to  the  question  of  hetero- 
doxy, he  would  have  been  inex|mgnjble — cuique  in  sua  arte  crtdtndum 
est.  But  when  he  descended  from  the  mountain  to  the  plain,  — when 
he  iittempted  to  discuss  mechanical  principles,  he  admitted  the  rights 
of  hum  in  reasoning  and  put  himself  upon  a  level  with  his  opponents. 
This  was  the  fatal  error  of  his  tactics.  He  illustrated  the  motion  of 
planets  by  the  whirling  of  a  pail  of  water — it  was  but  too  evident 
that  he  had  tried  the  experiment,  and  been  made  giddy  by  it.  He 
treated  of  the  congelation  of  igneous  vapours — and  in  language  which 
plainly  indicated  that  he  had  incautiously  exposed  himself  to  their 
fumes.  The  good  doctor's  zeal  was  worthy  of  :i  better  cause.  An 
excellent  theological  library  was  turned  into  a  bad  laboratory,  and 
the  Schoolmen  and  the  Fathers  viete  displaced  by  crucibles  and  the 
three  mechanical  powers. 

The  philosophers  of  this  school  seem  to  forget  that  the  simple 
denial  of  the  theories  of  modern  geology  is  not  sufficient ;  if  they 
reject  these,  they  must  substitute  others.  A  vast  number  of  natural 
appearances  have  been  recorded — the  skeletons,  exuvia,  and  vestiges 
of  bv-gone  races  of  animals, — the  traces  of  violent  disturbances  of 
the  materials  of  the  earth, — and  those  ancient  records  to  which  the 
Pyramids  are  ephemeral  gossip,  are  written  in  so  large  and  legible 
characters  that  it  seems  impossible  to  dispute  their  meaning.  If, 
then,  the  interpretation  given  by  geologists  be  rejected,  have  they 
not  a  right  to  demand  that  a  better  be  supplied  !  You  dispute — say 
they — our  explanation  of  the  facts;  the  facts  themselves  cannot  be 
disputed; — how  then  do  you  explain  them? 

To  this  question  no  reply  has  been  even  attempted.  But  lest  the 
student  of  geology  should  feel  himself  in  the  same  anomolous  position 
as  the  Sheikh  Refaa  with  regard  to  astronomv,  let  him  be  assured  that 
neither  science  need,  in  reality,  offend  his  scruples.  The  subject  has 
been  so  hotly  debated  that,  at  the  risk  of  appearing  to  discuss  topics 
not  strictly  within  our  province,  we  will  endeavour  to  show  how  the  dis- 
crepancies in  question  may  be  reconciled  without  resorting  to  sceptic- 
ism. The  view  which  we  take  may  be  best  explained  by  an  illustra- 
tion. .Suppose  that  an  eminent  writer  on  the  laws  of  commerce  and 
navigation  were  in  the  course  of  his  writings  to  make  incidentally  a 
mistake  respecting  the  construction  of  steamers  or  sailing  vessels; — 
would  that  mistake  invalidate  the  whole  of  his  treatise?  A  wise 
reader  would  discriminate  between  the  two  kinds  of  knowledge,  and 
allow  that  his  author  might  be  thoroughly  versed  in  political  and 
financial  economy,  and  yet  be  ignorant  of  engineering  and  ship- 
building. In  the  same  manner,  when  David  speaks  of  the  "  round 
world"  being  made  "so  fast  that  it  cannot  be  moved,"  ;ire  his  aspira- 
tions of  thanksgiving  the  less  worthy  of  reverence  because  he  erred 
in  thinking  the  world  a  flat  circle  instead  of  a  spheroid,  and  was 
ignorant  that  the  spot  where  he  indited  was  moving  with  a  velocity 
which  the  swiftest  arrow  never  attained  ? 

What  would  be  thought  of  the  wisdom  of  a  judge  who  opposed 
trial  by  jury  because  the  Jews  had  no  such  institution, — who  adopted 
the  severe  penal  code  of  the  forty  yeais'  sojourners  in  the  wilder- 
ness,— and  passed  sentence  of  death  where  subsequent  experience 
has  proved  a  milder  punishment  to  be  more  efficacious?  Could  an 
English  mariner  adopt  the  rules  of  seamanship  practised  when  Paul 
navigated  the  Archipelago; — or  a  farmer  adhere  to  the  Levitical 
rules  fur  fallow  lands ; — or  an  architect  imitate  the  construction  of  the 
temple  of  Solomon?  Must  modern  physicians  adopt  Hezekiah's 
plaister  of  figs,  or  astronomers  prefer  his  sun-dial  to  their  own  chro- 
nometers? Must  we  disbelieve  in  the  existence  of  America,  and 
suppose  Gades  the  extremity  of  the  world,  because  the  geographical 
knowledge  of  the  inspired  writers  was  imperfect?  JIust  England 
imitate  "  the  freest  nation  on  earth,"  (the  United  States)  and  sanction 
slavery  because  it  is  recognized  in  the  Pentateuch  ?  Such,  indeed,  is 
our  absurd  position,  if  we  suppose  that  their  commission  extended  to 
purely  secular  objects;  if,  in  other  words  (for  the  whole  of  the  recent 
confusion  on  the  subject  may  be  referred  to  this)  the  same  respect  be 
demanded  for  their  incidental  remarks  as  for  their  primary  doc- 
trines. 

Can  anything  be  more  unreasonable  than  this?  Men  of  every  creed 
admit  that  when  the  Queen  appoints  Royal  Commissioners  for  a  par- 
tieul.ir  investigation,  their  authority  does  not  extend  beyond  the  ob- 
jects of  their  commission :  and  yet  those  who  carry  out  the  analogy 
in  matters  of  higher  import,  are  reviled  for  impiety,  blasphemy,  and 
scepticism! 

One  more  observ;ition  on  the  question  as  it  affects  geology,  and  we 
dismiss  tlie  subject.     The  Mosaic  account  of  the  creation,  like  that 
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of  Hesiod,  was  in  all  probability  nothing  more  tlian  a  record  of  the 
belief  generally  prevailing  among  the  contemporaries  of  the  writer. 
At  all  events,  there  is  not  one  word  in  tlie  accounts  which  assumes  to 
them  a  higher  character.  But  however  this  may  be,  one  thing  is 
certain — that  the  Mosaic  account  would  be  inconsistent  with  itself  if 
interpreted  literally.  The  sun  was  not  created  till  the  third  "day;" 
therefore,  during  the  previous  days,  there  were  no  means  of  marking 
the  period  of  twentv-four  hours — the  interval  between  sunrise  and 
sunrise,  or  sunset  and  sunset.  We  are,  therefore,  forced  to  a 
conclusion  which  no  sophistry  can  elude, — that  here,  as  elsewhere  in 
Hebrew,  the  day  is  an  indefinite  period  or  epoch.  Lastly,  be  it  re- 
membered, that  if  the  Biblical  student  reject  the  conclusions  of  geo- 
logy, he  must  do  that  for  which  in  many  cases  he  is  not  prepared — 
extend  his  scruples  to  astronomy  also;  both  sciences  are  equally  at 
variance  with  the  Mosaic  cosmogony. 

Of  Professor  Ansted's  jjncietit  IVorld  the  established  reputation 
of  the  author  renders  a  critical  examination  unnecessary.  The  prin- 
cipal object  of  this  work  is  to  present  to  the  uninitiated  reader  a 
series  of  pictures  or  descriptive  representations  of  the  appearance 
of  the  earth  at  ditTerent  periods  of  its  transition,  from  the  chaotic 
condition,  to  that  in  which  it  became  duly  prepared  for  the  habitation 
of  man.  With  this  object  in  view,  Professor  Ansted  has  generally 
confined  himself  to  the  statement  of  the  results  of  observation,  and 
has  frequently  deemed  it  unnecessary  to  detail  the  steps  leading  to 
those  results.  In  a  work  intended,  not  to  prove  the  science  of  geo- 
logy, but  simply  to  lay  before  those  who  are  about  entering  upon  its 
study,  a  general  description  (an  outline  chart,  as  it  were)  of  the  route 
they  are  to  take,  the  minuteness  of  logical  induction  would  be  tedious 
and  unnecessary. 

The  great  merit  of  the  work  is  its  fidelity  and  vividness  of  de- 
scription. The  wonderful  story  of  creation  is  not  told  as  an  old 
story  ;  but  the  reader  is  put  in  the  position  of  an  actual  observer  of 
the  phenomena,  and  is  transported  to  the  very  scene  and  time  of 
their  occurrence.  This  method  of  realising  the  results  of  science  is 
beneficial  to  the  student,  by  the  strong  impression  it  makes  upon  his 
memory;  it  is  profitable,  also,  to  the  more  advanced  in  knowledge. 
The  advantage  of  clearly  tracing  out  the  results  and  actual  applica- 
tions of  science  can  only  be  duly  estimated  by  those  who  have  expe- 
rienced the  benefit  of  this  kind  of  study.  The  remark  applies  to 
both  the  inductive  and  exact  sciences.  The  philosopher  who  con- 
tents himself  with  understanding  a  particular  "  law,"  and  the  method 
of  proving  it,  is  content  with  knowing  half  a  subject.  He  must  de- 
velope  the  consequences  of  the  law  under  all  the  variations  of  cir- 
cumstances to  wliich  it  can  be  applied — in  other  words,  he  must  trans- 
1  ite  it  into  familiar,  untechnical  language — before  he  can  be  said  to 
have  appiehended  the  whole  of  its  meaning. 

Although  the  work  before  us  displays  geology  in  a  new  light — not 
as  a  description  of  the  fossils  of  a  museum,  but  as  the  natural  history 
cf  animated  beings, — although  the  dust  of  ages  is  wiped  away  from 
these  records  of  the  pre-idamite  world,  we  are  not  to  suppose  th.it 
the  author  has  given  license  to  his  imagination  at  tlij  expense  of  sci- 
entific accuracy.  He  exhibits  the  ancient  inhabitants  of  the  earth  as 
living  creatures,  exhibits  their  form  and  size,  their  habits  and  manner 
of  living,  their  relations  to  coeval  animals,  their  means  of  securing 
their  prey,  and  of  resisting  or  eluding  hostile  attacks, — but  nothing  is 
represented  or  described  without  authority.  These  .Sketches  of 
Creation  are  not  fanciful  sketches.  On  the  contrary,  they  are  drawn 
with  scrupulous  adherence  to  known  facts,  and  in  many  cases,  are 
even  left  somewhat  obscure,  because  more  precise  representations  of 
the  subjects  could  not  be  given  without  the  hazard,  at  least,  of  in- 
accuracy. 

The  opponents  of  geology  are  uniformly  ignorant  of  its  facts; 
but  those  whose  jjrejudices  are  not  too  strong,  nor  intellects  too  weak, 
to  allow  them  to  learn  truth,  may  acquire  the  rudiments  of  the  sci- 
ence pleasantly  enough  from  the  present  treatise.  It  is  sufficiently 
precise  and  methodical  for  a  lecture  room,  and  yet  far  more  entertain- 
ing than  nine-tenths  of  the  new  novels.  The  author  has  practised  an 
innocent  artifice — a  pious  fraud — upon  his  readers.  While  they  seek 
mere  amusement,  they  are  being  instructed.  Correctives  of  error 
and  wholesome  truths  are  administered  as  pleasantly,  and  swallowed 
as  unsuspectingly,  as  the  dosed  cakes  given  to  fractious  childnai,  who 
resist  medicine  in  its  more  palpable  form — the  unconscious  victims 
fancy  they  are  indulged,  while  in  reality  they  are  being  physicked. 

It  would  have  perhaps  added  somewhat  to  the  interest  of  Professor 
Ansted's  work  to  the  general  reader,  if  the  accounts  of  fossils  had 
been  less  detailed,  and  the  information  respecting  the  changes  which 
have  taken  place  in  the  strata  composing  the  earth's  crust  more 
ample.  When,  however,  we  consider  the  knowledge  which  has  been 
wonderfully,  but  securely,  attained  from  the  fragmentary  remains  of 
ancient  animals,  we  can  scarcely  feel  surprise  that  one  of  the  most 


zealous  students  of  palsontology  should  desire  to  confine  attention  to 
its  results.  A  striking  instance  does  this  new  and  wonderful  study 
present  of  the  value  of  accumulated  knowledge.  By  co-operation 
and  unanimity  of  purpose,  by  the  willingness  of  each  labourer  to 
pursue  the  task  where  bis  predecessor  leftefl",  the  steep  rugged  road 
of  knowledge  has  been  made  so  smooth,  and  carried  so  far,  that  the 
labours  of  individuals  are  almost  insignificant  compared  with  the 
whole  work  accomplished. 

It  is  no  ordinary  contemplation  to  see  creatures  that  perished  ages 
before  history — our  history — began,  reanimated  by  this  Promethean 
flame  of  science  which  exhibits  them  moving  freely  on  the  face  of 
the  earth  that  has  so  long  bidden  their  remains.  "Can  these  dry 
bones  live  1"  For  uncounted  cycles  of  time,  their  sepulture  has  been 
undisturbed.  Earthquake,  flood,  tempest,  and  volcano's  fire  have 
passed  over,  yet  not  ettaced,  them.  The  rough  hands  of  the  miner 
and  the  delver  reveal  these  sacred  hieroglyphics,  and  (he  patient 
researches  of  men  of  science  expound  them.  The  one  exhibit  the 
world  as  the  repository  of  the  skeletons  of  nations  :  the  other  pene- 
trate the  mysteries  of  the  great  charnel-house,  and  unfold  one  page 
more  of  that  blazing  scroll  which  records  the  benificence  and  power 
manifested  in  the  works  of  creation.  The  dry  bones  are  dry  no 
more  ;  reclothed  with  flesh,  renewed  with  life  and  strength,  they  add 
yet  another  testimony  to  the  potency  of  that  voice  which  is  "mighty 
in  operation,"  and  the  Vision  of  the  Valley  is  fulfilled  and  interpreted 
anew. 


Engineering   Fidd-Noles   of  Parish  and  Railway  Surveying  and 
Levelling.     By  H.  J.  Castle.     London  :  Simpkin  and  Co.,  1S47. 

This  work,  which  we  recently  noticed,  has  already  attained  a 
second  edition,  and  which  has  been  improved  by  adopting  some  of 
the  suggestions  we  gave  in  our  review — one  of  theiu,  adding  sketches 
to  the  ileld-book. 


T/ie  Baronial  and  Ecclenianlical  .Antiquities  of  Scotland  Illustrated. 
By  A.  W.  Billings  and  W.  Burn.  Part  1.  Quarterly.  Edin- 
burgh: Blackwood  and  Sons. 

If  we  may  judge  of  the  example  before  us,  this  work  promises  to 
be  one  of  great  interest  to  the  architect  and  the  antiquarian.  The 
present  part  is  illustrated  by  four  well  executed  engravings  of  Glas- 
gow Cathedral,  which  we  see  are  from  the  drawings  of  Mr.  Billings, 
a  gentleman  well  known  to  the  Profession  for  his  zeal  in  promoting 
works  on  Gothic  architecture. 


MR.  WARNER'S  INVENTION.— THE  B.iLLOON  "LONG  RANGE." 

Ed- tracts  from  ttie  Journal  of  the  Proceedings  of  the  Committee  (Captain 

Chads,  R.N.,  and  Lt.-Col.  Chalmgu,  R.A.)   appointed  to  inquire  into 

Capt.  Warner's  Inventions,  btj  the  Board  of  Ordnance. 

13th  August,  1846. — Capt.   Chads  and  Lt.-Col  Chalmer  repaired  to  the 

official  residence  of  the   lirst  lord  of  the  Treasury,  where  they  met  Lord  J. 

Russell,  the  Marquis  of  Anglesey,  Viscount  Ingestre,  and  Capt.  Warner,  to 

settle  preliminary  instructions. 

"  .Much  conversation  took  place  on  the  subject  of  the  course  of  experi- 
ments necessary  to  test  the  practicability  of  the  '  Long  Range.'  Capt.  War- 
ner stated  that  he  found  it  impossible  to  come  to  a  proper  understanding 
vviUiout  he  was  permitted  to  disclose  a  part  of  his  secret,  which  he  proposed 
to  do,  and  which  was  assented  to  by  the  committee,  under  the  sanction  and 
caution  contained  in  paragraph  8*  of  the  master-general's  instructions. 

"  Capt.  Warner  then  produced  live  drawings,  showing  that  his  mode  of 
operation  is  by  means  of  an  air-balloon. 

"  The  committee  submitted  to  Capt.  M'arner  the  following  experiment, 
retpiesting  from  him  an  estimate  of  the  cost  of  carrying  it  out,  viz.,  that  he 
should  construct  a  balloon  capable  of  carrying  45  projectiles;  that  he  should 
deposit  15  of  these  at  4  miles ;  15  at  4i  miles  ;  and  the  remaining  15  at  5 
miles."  [At  a  suusequent  meeting,  held  10th  Sept.,  it  was  agreed  "that  the 
number  of  projectiles  should  be  30,  instead  of  45,  and  that  each  projectile 
should  weigh  at  least  lOlh.,  and  that  10  should  be  substituted  for  15  at  the 
distances  agreed  upon  ;  and  it  was  further  agreed  upon  that  Capt.  Warner 
should  be  in  comrauuicalion  with  Lt-Col.  Chalmer,  with  the  view  of  select- 
ing a  spot  suitable  for  the  experiment,  and  that  he  wUl  endeavour  to  be 
ready  in  all  respects  by  the  first  week  in  October."] 

*  "  The  committee  will  very  fully  explain  to  Capt.  Waruer  that  it  is  pot  desired  tbat 
he  should  reveal  his  secret,  or  any  part  thereof;  but  i(  in  the  course  of  proceedings  he 
should  be  desirous  ot  doing  so,  ttiat  it  must  be  in  \vritiiiy,  and  he  must  cleariy  under  . 
stand  that  this  will  not  establish  any  claim  on  the  government  for  remuneration."^ 
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1  jtli  August. — Capt.  Warner  delivered  in  his  estimate  for  the  expeuies  of 
the  trial  proposed  to  be  made  to  test  liis  "  Long  Range,"  amounting  to 
inOO.  On  the  12th  Sept.  this  amount  was  advanced  by  the  Treasury  and 
paid  into  Capt.  Warner's  bankers. 

28th  Sept.  to  "Jth  Nov.,  the  Journal  shows  was  occupied  by  Capt.  Warner 
in  seeking  a  suitable  situation  for  the  experiments. 

"  tlth  Nov. — Lt.-col.  Clialmer  proceeded  to  Stafford,  liaving  previously 
received  notice  from  Capt.  Warner  that  a  suitable  situation  for  the  experi- 
ment would  be  found  on  Carnock  Chase. 

"  10th  Nov. — Lord  Ingcstre  met  Lt  -col.  Chalmer  at  Sllkmore,  near  Staf- 
ford, took  hiin  in  his  gig  to  Haywood-park,  and  was  kind  enough  to  lend 
him  a  horse  for  the  purpose  of  surveying  the  Chase;  they  rode  over  this  for 
some  hours;  Capt.  Warner  had  previously  seen  the  ground,  and  ajjproved  of 
it,  and  had  selected  a  place  at  Ilaywood-park  suitable  in  all  resi)eets  for  his 
operations ;  and  as  there  was  a  clear  uninterrupted  space  ot  many  miles, 
Lt.-col.  Chalmer  consented  to  the  situation  for  trying  the  experiment,  and, 
on  his  return  to  London,  reported  accordingly  to  the  Marquis  of  Anglesey, 
to  wiiom  the  Chase  belonged,  who  most  readily  gave  his  consent,  directing 
at  the  same  time  that  every  assistance  should  be  given  by  his  keepers ;  and 
Capt.  Warner  was  informed  to  this  effect,  and  requested  to  proceed  with  his 
preparations  for  the  experiment  with  as  much  haste  as  possible,  on  account 
of  the  advanced  season  of  the  year. 

"20th  Nov. — Letter  from  Lord  Ingcstre,  stating  that  everything  was  pro- 
gressing as  fast  as  possible,  and  expressing  hopes  that  all  would  lie  ready  lor 
Slonday  (2.Trd),  and  requesting  Capt.  Chads  and  Lt.-col.  Cluluu'r  to  sleep  at 
liirmingham  on  Sunday  night  (22nd),  where  they  should  find  a  letter  detail- 
ing the  movements  for  the  next  day. 

"  22nd  Nov. — Capt.  Chads  and  Lt.-col.  Chalmer  loft  London  by  the  mail 
train  at  8h.  45m.  for  Birmingham,  where  they  found  a  letter  from  Lord 
Ingestre,  stating  that  the  experiment  would  not  take  place  the  following 
day. 

•'  23  Nov. — Lt.-col.  Cbalmer  and  Capt.  Chads  took  a  chaise  from  Stafford 
to  Haywood-park ;  the  day  was  very  wet,  foggy,  and  unfavourable,  so  that 
little  was  to  be  seen  ;  they  went  on  to  Ingestre,  having  received  the  honour 
of  an  invitation  from  Earl  Talbot. 

"  24th  Nov. — Lord  Ingestre  drove  Capt.  Chads  and  Lt.-col.  Chalmer  over 
to  Haywood-park-farm,  where  Capt.  Warner  was  located,  in  a  wood  near 
which  he  was  preparing  his  machinery  for  the  experiment.  Lord  Ingestre 
went  out  to  seek  Capt.  ^^'arner,  who  came  to  the  farm-house  by  another 
route.  Lord  Anglesey  rode  up  to  the  farm  about  one  o'clock,  expecting  to 
find  us  all  there,  but  Lord  Ingestre  was  not  present. 

"  Captain  Warner  was  asked  when  he  could  act  ?  he  replied  that  he  must 
have  a  northerly  wind  to  give  him  the  necessary  range  ;  that  he  would  act 
from  the  place  on  which  bis  machinery  now  was,  as  it  was  not  necessary 
that  he  should  see  the  spot  he  was  to  act  against.  It  was  mentioned  to 
Capt.  Warner,  that  we  ought  to  see  that  all  was  fair,  and  that  no  one  went 
up  in  the  balloon.  He  objected  to  our  seeing  his  operations,  and,  as  to  any 
persons  going  up  in  the  balloon,  he  stated  '  that  would  be  impossible,'  as, 
when  the  last  flight  of  missiles  took  place,  the  balloon  would  be  burnt ; 
that  he  should  drop  many  more  balls  than  specified  as  the  balloon  went 
along  the  range,  some  of  them  having  small  flags  that  they  might  be  the 
more  readily  found  and  seen.  One  of  the  balls  he  showed  us,  made  of  cop- 
per filled  with  lead,  about  the  size  of  a  12  lb.  shot. 

"  The  Fair  Oak,  a  large  old  tree,  about  three  miles  distant  from  the  sta- 
tion at  Haywood-park,  in  a  S  S.W.  direction,  was  fixed  upon  as  the  mark 
for  the  flight  of  shot,  and  there  Capt.  Chads  was  to  be  stationed,  and  Lt.- 
col.  Chalmer  was  to  be  near  the  machine.  It  was  pointed  out  to  Capt  War- 
ner that  he  should  place  the  same  confidence  in  us  as  in  those  wlio  were 
assisting  him  ;  further,  we  did  not  wish  to  pry  into  his  secret. 

"  Lord  Anglesey  met  Lord  Ingestre  after  the  meeting,  and  told  him  what 
had  passed. 

'•  25th  Nov. — The  following  arrangement  was  agreed  upon  between  Lord 
Ingestre  and  Capt.  Warner,  on  one  part,  and  Capt.  Chads  and  Lt.-col  Chal- 
mer on  the  other  : — 

"  1.  Capt.  Warner  to  send  over  to  Lord  Anglesey  as  early  as  possible  on 
the  morning  of  the  day  on  which  he  means  to  operate. — 2.  The  time  of 
operation  to  be  as  near  noon  as  convenient. — 3.  A  pilot  to  be  sent  up  half- 
an-hour  precisely,  and  another  five  minutes  before  the  operation  commences. 
— 4.  Capt.  Chads  will  place  himself  as  near  the  Fair  Oak  as  he  judges  con- 
venient.— 5.  Lt.-col.  Chalmer  will  be  at  the  starting  point. — ti.  Lord  Angle- 
sey will  place  himself  where  he  thinks  proper. 

"  Capt.  Chad  and  Lt.-col.  Chalmer  left  Ingestre  Hall  for  Beau  Desert, 
having  received  the  honour  of  an  invitation  from  the  Marquis  of  Anglesey. 

"  27th  Nov. — Capt.  Chads  and  Lt.-col.  Chalmer  addressed  a  letter  to 
Capt.  Warner,  representing  to  him  the  inconvenience  the  detention  occa- 
sioned them,  and  pressing  that  he  should  remove  to  a  site  from  whence  he 
would  have  greater  chance  of  operating ;  or  that  he  would  inflate  the  balloon 
at  its  present  station,  and  remove  it  so  to  a  position  proper  for  its  ascent,  so 
as  to  command  the  necessary  direction  of  range.  Mr.  Warner  replied,  that 
if  the  wind  stood  as  it  thcTi  was,  he  would  be  able  to  operate  in  the  course 
of  the  next  day,  and  that  he  would  send  over  to  Beau  Desert  early  in  the 
morning  to  let  us  know  whether  he  would  be  able  or  not. 

"  28th  Nov. — The  morning  appearing  fine,  with  the  wind  at  north,  gave 
US  reasonable  hopes  that  the  long-expected  experiment  would  now  take 
place.  Lt.-col.  Chalmer  left  Beau  Desert  at  half-past  ten  o'clock,  a.m.,  lor 
Jloywood-park  ;  when  within  a  mile  of  that  position  he  fell  in  with  a  mcs- 


senper  bearing  a  letter  from  Lord  Ingestre  to  the  Marquis  of  Anglesey,  dated 
llaywood-;>ark,  Nov.  28th,  11  a. .v.,  requesting  that  Capt.  Chads  and  Lt.-col. 
Chalmer  might  be  at  the  four  cross  roads  on  the  Chase  at  two  o'clock, 
'evpiythin^  being  ready.' 

"Lt.-col.  Chalmer  went  on  to  llaywood-paik,  where  he  met  Capt.  War- 
ner, and  shortly  afterwards  Lord  Ingestre,  wlio  both  stated  that  the  experi- 
ment would  t.die  plai  e  at  three  o'clock. 

"  Capt.  Warner  s  atcd  to  Lt.-col.  Chalmer  that  he  had  de.-patched  a  pilot 
balloon  at  11  o'lloik  a.m.,  .ind  that  its  course  was  as  desired,  and  that  he 
considered  that  the  whole  distance  of  five  miles  and  the  three  deliveries  of 
shot  would  be  accomplished  within  10  minutes. 

"Lord  Ingestre  stated  to  Lt.-enl.  Chalmer  that  he  was  deputed  by  Capt. 
Warner  to  convey  to  him  that  it  was  objixled  to  by  Capt.  Warner's  friends 
(or  committee)  thut  he  (Lt.-col.  Chalmer)  should  be  stationed  at  or  near  the 
balloon,  as  had  been  arranged. 

"  ('apt.  Warner  took  Lt.-col.  Chalmer  into  another  room,  and  there  showed 
him  the  frame,  and  the  method  of  suspending  the  shells,  and  expressed  his 
regret  that  he  could  not  exhibit  more  of  bis  i)lan,  or  show  him  the  balloon. 
As  Lt.-col.  Chalmer  could  not  be  permitted  to  take  up  the  position  assigned 
to  him,  he  preferred  returning  to  the  open  Chase,  and  joining  Lord  Anglesey 
there,  to  taking  up  a  position  at  the  gate  of  Haywood-park,  as  proposed  to 
him  by  Capt.  Warner. 

"  Lt.-col.  Chalmer  left  Haywood-park  at  half-past-two  o'clock :  Lord 
Ingestre  left  about  a  (piaiter  oi  an  hour  afterwasds,  passed  Lt.-col.  Chalmer 
on  the  road,  and  conveyed  to  Lord  Anglesey  and  Capt.  Chads  the  intelligence 
that  the  exprrimcnt  coulil  not  begin  till  half-past  three  o'clock,  and  that  a 
pilot  balloon  wouUl  he  despatched  ten  minutes  before  the  large  one  as  a 
signal. 

"  Lord  Ingestre  and  Capt.  Chads  took  np  their  station  at  the  Fair  Oak, 
Lord  Anglesey  and  Lt.-col.  Chalmer  at  the  cross  roads  to  the  eastward  of 
the  Fair  Oak,  and  about  a  quarter  of  a  mile  nearer  Haywood-park.  Half- 
past  three  o'clock  had  arrived,  and  nil  parties  waited  in  anxious  expectation, 
directing  their  attention  towards  Haywood-park.  At  a  quarter-past  four 
o'clock,  Lord  Anglesey  left  the  ground.  The  sun  had  set,  it  was  growing 
dusk,  and  we  gave  up  hojies  of  the  experiment  taking  [place,  when  at  20 
minutes  after  four  o'clock,  Lt.-col.  Chalmer  perceived  the  balloon  at  some 
height  coming  from  Haywood-park,  and,  as  he  thought,  directly  towards 
him.  He  called  out  loudly,  which  soon  brought  Lord  Anglesey  back  to  his 
old  position.  The  balloon  continued  to  approach,  its  elevation  increasing 
considerably,  and  it  continued  visible  to  Lord  Anglesey  and  Col.  Chalmer 
for  more  than  twenty  minutes,  taking  a  more  easterly  direction  (many  points 
wide  of  the  I'air  Oak),  till  it  disappeared,  from  its  great  elevation.  Neither 
Lord  Anglesey  or  Lt.-col.  Chalmer  could  distinguish  anything  to  fall  from 
the  balloon,  and  they  had  doubts  whether  it  was  the  pilot  or  the  large  bal- 
loon they  had  seen. 

"  Lord  Ingestre  and  Capt.  Chads  had  given  up  all  hopes  of  seeing  the 
balloon  that  evening,  when  their  nllentiou  was  called  to  it  by  the  shout- 
ing of  Lt.-col.  Chalmer  ;  it  was  at  a  considerable  height,  drawing  on  to- 
wards south-east,  and  rising  quickly,  till  lost  sight  of  by  thorn.  A\'hen 
moving  on  to  joiu  Lord  Anglesey,  they  heard  a  sudden  rushing  noise  to 
the  eastward  of  them,  but  nothing  was  perceptible  ;  and  Lord  Ingestre 
and  Capt.  Chads  hud  also  their  doubts  as  to  vvhciher  the  balloon  seen  was 
the  one  containing  the  shot  or  only  the  pilot  one. 

"  Capt.  Chads  and  Lord  Ingestre  rode  to  Haywood-park,  and  there 
ascertained  that  it  was  the  balloon  wilh  the  shot  that  had  been  seen  ;  and  it 
being  now  late,  and  too  dark  to  make  search  for  the  projectiles  (or  shot), 
the  party  left  the  Chase  and  returned  home. 

"20lli  Nov. — Capt.  Chads  and  Lt.-col.  Chalmer  left  Heau  Desert 
at  nine  o'clock  Uiv  Haywood-park,  to  meet  Lord  lugestre  and  Capt. 
Warner,  for  the  purpose  of  ascertaining  where  t!ie  shot  had  fallen  the  pre- 
ceding evening;  on  their  way  thither  they  examined  the  ground  to  the 
eastward  of  the  cross  roads,  without  finding  anything.  Near  the  farm- 
house they  met  Lord  Anglesey's  keeper,  who  had  been  piesent  at,  and 
assisting  Capt.  A\  arner  in  his  experiments;  he  told  them  that  the  ballooQ 
had  been  found  last  evening  half  a  mile  short  of  the  village  of  Uugeley, 
which  is  about  three  miles  distant  from  Haywood-park,  and  lA  to  2  miles 
to  the  eastward  of  Ihe  Fair  Oak  (the  object  marked  out). 

"  Lord  Ingestre  and  Capt.  \\  arner  joined  at  Haywood-park-farm,  and 
the  whole  party  rode  in  the  direction  Capt.  Warner  pointed  out  as  the 
most  probable  line  for  finding  the  shut,  and  after  three  hours'  search,  with- 
out success,  it  was  abandoned.  Duiiug  a  part  of  this  lime,  Lt.-col. 
Chalmer  separated  from  the  party,  and  rode  over  the  ground  a  second 
time,  to  the  eastward  of  the  pooition  he  had  occupied  during  the  experi- 
ment, but  found  uo  shot. 

"  At  about  four  o'clock,  Lord  Ingestre  proposed  to  drive  Capt.  Chads 
and  Lt.-col.  Chalmer  iu  his  chaise,  through  Uugeley,  on  iheir  way 
back  to  Beau  Desert,  and  having  ascertained  that  the  balloon  had  been 
conveyed  to  the  Bell  tavern,  they  stopped  there  to  obtain  iuformation. 

"  On  going  into  the  town,  they  were  met  by  a  person  whom  Lord  In- 
gestre appeared  to  know,  and  who  informed  him  that  the  balloon  had  fallen 
about  half  a  mile  short  of  liugeley  the  preceding  eveuiug  (near  the  four 
cottages)  ;  that  some  labourers  h,id  got  hold  of  it,  and  had  given  it  up  to  a 
gentleman  for  a  guinea  :  that  he  (ihe  person  who  addressed  Lord  Ingrstre) 
had  claimed  it  as  his  own,  on  which  disputes  arose  about  it;  and  some 
alarm  liad  spread  over  the  village,  as  some  powder,  and  nine  of  the  shot, 
were  found  attached  to  the  balloon,  and  there  was  also  a  suspicion  ihat 
some  one  had  gone  up  with  Ibe  balloon,  and  had  beru  killed.     The  police 
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were  sent  for  lo  take  charge  of  tlie  balloon,  he,  and  tlireclcd  by  a  magis- 
trate to  retain  it. 

"  Lord  Ingesire  told  the  police  that  he  was  a  magistrate,  and  that  there 
was  nothing  improper  inlended,  and  to  give  the  balloon  np  to  the  person 
claiming  it,  and  lliat  he  (Lord  I.)  vvonid  be  responsible  for  their  so  doing  ; 
to  which  they  assented.  This  person  then  went  with  Lor<l  Ingesire  and 
Ciipt.  Chads  to  a  stable  ;  showed  them  the  balloon,  and  explained  tlie  cir- 
cumstances of  its  ascent,  and  was  quite  conversant  upon  the  siiliject.  On 
Lt.col.  CliHlmer's  entering  the  stable,  he  recognised  this  person  to  be 
one  of  the  Messrs.  Green  (the  aeronauts),  and  who  stated  that  the  balloon 
was  his  propt-rty,  and  named  the  '  Albion.'  Mr.  (Jreen  was  passing  under 
the  name  of  lirown,  in  order  to  keep  all  proceedings  as  to  a  balloon  being 
in  the  neighbourhood  a  secret. 

"  Lend  Ingesire  said  that  further  search  should  be  made  by  the  keepers 
fur  the  shot,  but  that  then  we  conid  do  nothing  more.  AVe  left  Hugcley 
for  lieau  Desert,  and  on  arriving  there  we  all  had  an  audience  of  tlie 
Marquis  of  Anglesey,  reporting  what  we  had  seen  and  heard.  Lord  In. 
gesire  acknowledging  that  he  considered  the  experiment  a  failure,  in 
which  C'apt.  Chads  and  Lt.-col.  Chalmer  fully  coincided,  j 

"  Capt.  Chads  and  Lt.-col.  Chalmer  took  leave  of  Lord  Anglesey,  and 
returned  to  liirminghani  that  night,  on  their  way  for  London,  considering 
they  had  now  only  to  make  the  otficial  report  of  the  experiment. 

"  Lord  Anglesey  directed  his  keeper,  Mr.  Cockayne,  to  make  diligent 
search  for  any  of  the  shot  that  Iiad  been  dropped  from  the  balloiin  in  its 
course  from  Haywood  park  to  Kugeley.  Reports  were  received  from  Mr. 
Cockayne,  dated  Sth,  9lh,  10th,  lltli,  and  12th  December,  184t),  and  lOlb 
.lanuary,  1847,  showing  the  number  that  had  been  recoveied,  the  direction 
in  which  they  were  found,  and  their  penetration  into  the  ground  ;  he  also 
sent  up  two  diagrams,  exhibiting  (from  the  positions  the  shots  were  found 
in)  the  tortuous  course  of  the  balloon,  which  twice  crossed  the  turnpike 
road  from  Haywood  to  Rugeley. 

"Mr.   Cockayne  reports  that  18  shot  had  been  recovered  ;  live  within 
100  yards  of  where  the  balloon  felt  ;  eight  at  about  three  miles  from  Hay- 
wood-park  ;  and  five  one  mile  from  whence  the  balloon  started  (Haywood- 
park).    The  penetration  was  from  one  to  four  feet,  in  hard  gravelly  soil, 
(signed)         "  H.  D.  Chads,  Captain,  K.N. 

"  J.  A.  Chalmer,  Lieutenant-Colonel,  R.A." 

[We  propose  next  month  to  give  an  analysis  of  Sir  Howard  Douglas's 
account  of  the  proceedings  of  himself  and  the  other  commissioners  ap- 
pointed to  consider  Captain  Warner's  claims.] 


MI1.1TAK-V"     AMD    NAVAL    EMGIWEERING. 

LIEl'TENANT  ROBERTS'S  MORTAR. 

Some  experiments  were  recently  made  at  rolrsmouth,  to  test  an  im- 
proved mortar,  suggested  by  Lieut.  Julius  Roberts,  of  the  Royal  Marine 
Artillery.  The  mortar  tried  on  board  the  Curfew,  a  lUgiin  brig,  was  a 
13-inch,  weighing  5  Ions,  It  was  suspended  between  two  cheeks  or 
brackets  by  a  wrought  iron  spindle  or  bar  of  U  inches  in  diameter,  being 
attached  to  this  bar  by  two  wrought  iron  shafts  of  .>  inches  diameter  to 
the  trunnions,  and  a  "short  shackle  chain  under  llie  muzzle,  by  which  tlie 
elevation  is  altered  or  maintained  to  45  degrees.  Tlie  brackets  above- 
mentioned  stand  firmly  boiled  to  a  circular  oak  platform  13  inches  thick, 
having  a  square  hole  cut  through  It,  which  platform  is  placed  to  revolve 
over  a  circular  hatch  or  hole  on  the  deck  with  siifiicieiit  bearings  for  sup- 
port, and  a  combing  round  it,  in  which  two  opposite  key  bolls  are  alloweil 
to  work  to  prevent  the  platform  rising,  'i'he  siiuare  hole  in  the  platlorm 
being  immediately  over  the  circular  one  in  the  deck,  the  mortar,  liy  a 
single  G-inch  rope,  passed  fur  the  purpose,  wlieu  hanked  over  the  bar  and 
hooked  to  a  chock  and  ring  placed  into  the  innzzlr,  is  lowered,  muzzle 
downwards,  at  a  moment's  notice,  into  the  hold,  ami  so  secured  there,  by 
which  the  enormous  weight  of  five  tons  is  instantly  removed  fiom  olf  the 
upper  deck;  the  same  rope  as  easily  reloriiing  it  to  its  mounted  position, 
the  muzzle  chain  being  unshackled,  or  shackled  vv  hen  raised  in  position 
for  use.  By  tlie  very  simple  means  of  its  suspension,  the  shock,  on  firing, 
by  the  mortiir  recoiling  to  it,  is  greatly  reduced,  and  a  couseqneiit  rednc 
tion  of  strength  and  weight  of  deck,  supports,  and  fittings  is  likewise 
eirected. 

The  plan  of  fitting  her  supports  is  admirably  arranged  for  lightness  and 
strength,  thei-e  being  eight  upright  "  struts,"  or  pillars,  where  tlie  Siourge 
and  other  mortar  vessels  require  from  18  to  22,  besides  additional  beams 
between  every  one,  and  fore  and  aft  beams  of  enormous  strength  (from  )o 
to  18  inches  square)  connecting  the  whole  ;  saving  thereby,  in  the  fittings 
of  Lieut.  Roberts's  mortar,  about  20  tons  of  this  material  alone,  supposing 
the  mortar  in  both  cases  to  lie  the  same  height  Irom  the  keel.  The  jump- 
ing up  of  the  mortar,  as  usually  fitted,  on  firing,  is  almost  as  destructive 
to  the  vessel  as  its  downward  shock,  and  this  was  strikingly  exemplified 
in  the  trials  of  the  mortar  fitted  to  the  Scourge  steam-sloop,  where  the  bolt 
Becuring  the  mortar  to  the  deck  beams  was  forced  upwards  with  its  key- 
bolt  through  an  iron  plate  into  the  beams,  the  nut  requiring  screwing  up 
every  time,  and  the  muzzle  requiring  to  be  lashed  dowu  also  every  time 
to  prevent  the  mortal  jumping  backwards.    By  the  principle  of  Lieutenaut 


Roberts's  plans,  these  evils  are  entirely  removed,  the  mortar  lying  harm, 
lessly  and  only  seeking  to  return  to  its  inert  position  on  the  recoil.  The 
plall^orm  traverses  on  an  iron  bull-ring,  and  works  moFt  easily  with  two 
single  tackles.  It  occupies  no  more  room  on  deck  than  ihe  present  mortar 
beds;  by  being  suspended  as  above  described,  it  ran  be  fired  to  lire  great- 
est nicety,  the  direction  of  the  oliject  fired  at  being  simply  taken  by  Iwo 
small  iron  pickets  in  line  with  the  axis,  instead  of  that  awkward  ami  very 
uncertain  method,  when  a  vessel  is  in  motion,  by  a  plumb-line.  The  mor- 
tar just  tried  is  fitted  on  a  vessel  in  no  way  calculaied  to  stand  any  con- 
cussion, should  any  have  taken  place.  These  many  and  very  important 
advantages  over  the  old  mortar  vessels  are  bodied  in  so  simple  a  construc- 
tion, as  to  render  Lieutenant  Roberts's  mortar  available  for  any  class  of 
vessels. 

ARMAMENT  FOR  WAR  STEAMERS. 

The  Lords  Commissioners  of  the  Admiralty,  after  considerable  experi- 
ence of  the  power  of  the  various  steam  frigates  and  other  steamers  in  the 
Royal  navy,  as  retrarrls  Iheir  capabilities  of  bearing  heavy  armaments, 
have  resolved  to  fix  Ihe  ftillowiiii;  as  the  armament  of  each  particular 
steamer.  \  essels  of  similar,  or  nearly  similar,  tonnage  and  horse-power, 
arc  to  be  arranged  in  classes  ; — 

Steiimc7's  Prnjielkd  Inj  Puddles. 

Steam  Ships. — Terrible,  1,8.J0  tons,  800-horse  power;  main  deck:  four 
.lli-pounders  of  97  cwt.,  11  feet  in  length  ;  four  8-inch  guns  of  tj5  cwt.,  9 
feet;  the  50-pounders  on  pivot  slides,  and  carriages;  the  8-inch  guns  on 
common  carriages — upper  deck:  four  5G-pounders  of  97  cwt.,  11  feet,  on 
pivot  slides,  and  carriages  ;  four  10-inch  guns,  85  cwt.,  9  feet  4  inches,  ou 
common  carriages  :  total  guns,  10.  Penelope,  1,016  tons,650-horse  power; 
main  deck  :  eight  8-inch  guns  of  05  cwt.,  9  feet,  on  slides  and  carriages  ; 
two  G8-pounder  carronades  of  30  cwt.,  5  feet  4  inches,  on  Hardy's  com- 
pressor carriages — upper  deck:  two  G8-pounders  of  95  cwt.,  10  feet,  on 
pivot  slides  and  carriages;  four  8-inch  guns  of  05  cwt.,  9  feet,  on  slides 
and  carriages  :  total,  10.  Retribution,  1,041  tons,  800-horse  power  ;  main 
deck,  none  (but  it  is  arranged  that  all  steam  ships  which  do  not  carry  an 
armament  on  the  main  deck  shall,  if  possible,  carry  four  32poundeis  of  5ti 
cwt.,  for  head  and  stern  tiring)  — upper  deck  :  twoGSpounders  of  93  cwt., 
10  feet,  on  slides  and  carriages  to  pivot ;  four  lO-incb  guns,  85  cwt.,  9  feet 
4  inches,  on  slides  and  cairiages  :  total,  0. 

.Steam  Fuioates. — Class  1.  Avenger,  1,444  tons,  GSOhorse  power; 
and  Birkenhead,  of  1,400  tons,  500-liorse  power.  Upper  deck  :  twoGS- 
pounders of  95  cwt.,  10  feet,  on  slides  and  carriages  to  pivot ;  four  10-incli 
guns,  85  cwt.,  9  feet  4  inches,  on  slides  and  carriages;  total,  0.  At  pre- 
sent the  Avenger  carries,  by  way  of  experiment,  two  32-pounders  of  G5 
cwt,,  instead  of  two  of  the  10-incli  guns. — Class  2  (A).  Odin,  1,32G  tons, 
500horse  power.  Main  deck:  32-ponnders,  50  cwt.,  9  feet  G  inches,  on 
common  carriages.  Upper  deck:  two  GS-pounders,  95  cwt.,  10  feet,  on 
pivot  slides  and  carriages;  four  10-inch  guns,  85  cwt.,  9  feet  4  inches,  on 
slides  and  carriages  ;  total,  12.  The  steamers  also  belonging  to  this  class 
are  the  Sidoii  and  the  Leopard. — Class  2  (B).  Clladiator,  1,210  tons,  430- 
horse  power;  Sampson  (450.1i.p.) ;  Centaur  (540-li.p.)  ;  Dragon  (500- 
h.p.);  Firebrand  (400h.i).)  ;  Vulture  (400h. p.)  ;  and  Cyclops  (320-h. p.). 
Upper  deck:  two  08-pounders,  95  cwt.,  10  feet,  on  pivot  slides  and  car- 
riages ;  four  10  inch  gnus,  of  65  cwt.,  9  feet  4  inches,  on  slides  and  car- 
riages :  total,  0. 

Steam  Sloues.— 1st  class.  Gorgon,  1,11 1  tens,  320-horse  power  ;  Bull- 
dog (500),  Fury  (515),  Inflexible  (378),  Devastation  (40U),  Sphyux  (500), 
Cormorant  (3U0),  Thunderbolt,  since  wrecked  in  Algoa  Bay  (300),  Virago 
(300),  Eclair  (287),  Driver  (280),  Geyser  (280),  Growler  (280),  Slyx  (2S0), 
\'ixen  (2S0),  Spiteful  (280),  Strombuli  (2811),  and  Vesuvius  (280).  Upper 
decks  :  one  OS-pounder  of  90  or  95  cwt.,  10  feet,  and  one  10  inch,  85  cwt., 
9  feet  4  inches,  on  pivot  slides  and  carriages.  Four  32-pounders  of  42  cwt., 
8  feet,  on  Hardy's  slides  and  carriages.  Tolal  for  all  vessels  of  this  class, 
G.  — 2nd  class:  Medea,  835  tons,  35U-horse  power.  Salamander  (220), 
Hydra  (200),  Hecate  (240),  Hecla(240),  Hermes  (220),  and  Trident (350). 
Upper  deck  :  two  10  inch  guns,  05  cwt.,  9  feet  4  inches,  on  pivot  slides 
and  carriages.  Four  32.pounders,  25  cwt.,  G  feet,  on  Hardy's  compressor 
carriages.  7'otal,  G.— 3rd  class:  Ardent,  810  tons,  200-horse  power, 
Alecto  (200),  Hulyphenius  (200),  Prometheus  (200).  Upper  deck  :  one 
32ponnder,  45  cwt.,  8  feet  G  inches,  on  pivot  slides  and  carriages.  Total, 
3.  A  special  exception  is  made  in  tins  class  of  the  Janus,  703  tons, 
220-horse  power,  which  carries  only  two  10  inch  guns  of  85  cwt.,  9  feet 
4  inches,  on  pivot  slides  and  carriages. 

Bomb  Steamers.— Scourge,  1,124  tons,  420-liorse  power ;  upper  deck, 
one  08-pouuder,  95  c«t.,  10  feet,  on  slide,  and  carriage  to  pivot;  one  13- 
inch  mortar :  total,  2. 

Steam  Gi:n-vessels.— Class  1.  Firelly,  530  tons,  220-horse  power. 
Blazer  (120),  Tartarus  (130),  and  Flamer  (120).  Upper  deck,  one  32- 
poumler,  42  cwt.,  8  feet,  on  slide  and  carriage  to  pivot.  Two  32-pounder 
carronades,  17  cwt.,  on  Hardy's  carriages.— Class  1  (A).  Grappler  559 
tons,  220-horse  power.  Pluto  (100),  Cohnnbia  (100),  Oberon  (200),  Triton 
(200),  Antelope  (200),  Acheron  (170),  and  Volcano  (140).  Two  32- 
pouuders,  5G  cwt.,  9  feet  0  inches,  on  slides  and  carriages  to  pivot;  two 
32-pounders,  25  cwt.,  0  feet,  on  compressor  slides  and  carriages  ;  total,  4. 
Class  2  (A).  Spitfire  (432)  tons,  140-horse  power.  Porcupine  (132), 
Lucifer  (180),  Avon  (ITO),  Gleaner  (130),  Shearwater  (100),  Kite  (ITO), 
Lighting  (100),  Blcleur  (100),  and  Comet  (80),     Que  18-pouudei'  of  'iO 
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cwl  ,  7  feel,  on  b1i(1c:>  aud  u.irriages  to  pivnl;  Ino  IS-pounHer  carrouades, 
10  cwl.,  7  feet,  on  Haidv's  compressor  carriages  ;  tolal,  3. — Class  2  (B). 
Torch  345  tuns,  Ijl-horse  power,  Locust  (100),  Harpy  (200j,  Jackal 
(150),  Lizard  (150),  liloodhound  (151)),  and  iMyrniidun  (150).  One  13- 
pounder  gun  of  'li  cvvt.,  7  feet,  on  pivul  slides  and  carriages,  and  two  18- 
pounder  carronadts,  lo  cwl.,  7  feet,  on  Hardy's  carriages. 

Sti:*m  Packets.- -Wildlirt,  180  tons  ;  Fearless,  Dasher,  Monkey,  and 
Dwarf.    Two  6-pounder  brass  guns  of  0  en t. 

Tugs. — Echo,  2'J5  tune,  llOhorsc  power,  African  and  Confidence,  Two 
32-pounders  of  SO  cwt.,  0  feet  0  inches,  on  pivot  slides  aud  carriases. 

TnooP-sHii's. — Khaduinanlhus,  813  tons,  220-hor8c  power,  Dee  (220), 
aud  Alban  (120).  Four  32-pounders  of  42  or  5C  cwt.,  8  feet,  on  coniniun 
carriages. 

Slcamcm  Propelled  h\j  Scrcirs, 

Steam  FrihaTm. — Class  I.  Simonn,  1,933  tonj,  THO-horse  power. 
Main  deck  :  twelve  32-pounders,  50  cwt.,  9  feet  (i  inches,  on  slides  and 
carriages.  Ipper  deck  ;  two  OSpouuders,  !I5  cwt.,  10  feet,  on  pivot 
slides,  aud  carriages  ;  four  in  inch  guns,  85  cwt.,!>  feet  4  inches,  on  slides 
and  carriages.  Total,  18.  Vulcan,  1,747  tons,  700-horse  puner.  iNIaiu 
deck  ;  eight  32-pouuders,  fiO  cwt.,  'J  feet  0  inches,  on  slides  and  carriages. 
I'pper  deck  ;  two  GSiiounders,  05  cwt.,  10  feet,  on  pivot  slides,  and  car- 
riages ;  four  8-inch  guns,  05  cwt.,  ',)  feet,  on  slides  and  carriages.  Tolal, 
14.  Termagant,  1,550  tons,  020-hor3e  power;  Dauntless,  520  ;  Fuphratcs 
and  Vigilant,  520.  Main  deck  :  eighteen  32-pounders,  50  cwt ,  !)  feet  0 
inches,  on  common  carriages.  I'pyier  deck  :  two  OSjiouuders,  05  civt.,  10 
feet,  on  pivot  slides,  and  carriages;  four  10-inch  guns,  85  cwt,  0  feet  4 
inches,  on  slides  and  carriages.  Total  21. — Class  2. — Mepara,  1,391  tons, 
5dO-horse  power,  and  l^egasus  (510).  Main  deck  :  four  32-pounders,  50 
cwt.,  0  feet  0  inches,  on  slides  and  carriages.  Upper  deck;  two  08- 
pounders,  05  cwt.,  10  feet,  on  pivot  slides,  and  carriages  ;  four  8-inch 
guns,  05  cwt.,  9  feet,  on  slides  and  carriages.     Tolal,  10. 

Steam  Sloops.— Class  1. — Coullict,  002  tons,  400-horse  power.  Despe- 
rate, Niger,  Enchantress,  Falcon,  J'.asilisk,  and  Florentia.  Upper  deck  : 
one  68-pounder,  95  cwt.,  10  feet ;  one  10-iuch  gun,  85  cwt.,  0  feet  4  inches, 
hcitli  on  |iivot  slides  and  carriages;  six  8-incli  guns,  05  cwt.,  9  feel,  on 
slides  aud  carriages;  lulal,  8.— Class  2. — Encounter,  895  tons,  300-horse 
power,  and  Harrier.  Upper  deck  :  one  G8-pouuder,05  cwt.,  10  feet;  and 
one  10-inch  gun,  85  cwt.,  9  feet  4  inches,  both  on  pivot,  slides,  and  car- 
riages ;  four  8-inch  guns,  05  cwt.,  9  feet,  on  slides  and  carriages  ;  total,  0. 
Cln?s  3. —Katiler,  888  Ions,  200. horse  power;  and  Flioeni.x,  200;  one  8- 
iucli  gun,  05  cwt.,  9  feet ;  one  32-pounder,  50  cwt.,  0  feet  0  inches  ;  four 
32-pounders,  25  cwt.,  0  feet,  on  pivot  slides,  aud  carriages,  or  otherwise 
if  necessary;  total,  0. 

Steam  Gu>-iioats.— 1st  Class. — Rifleman,  483  Ions,  202-borse  power, 
.Sharpshooter,  Archer,  Parthian,  Sepoy,  and  Cossack  ;  one  08pounder,95 
cwt.,  10  feet;  and  one  10-inch  gun,  85  cwl.,  0  feet  4  inches,  on  pivot 
slides,  and  carriages  ;  two  32-pounders  of  25  cwt.,  C  feel,  on  Hardy's  car- 
riages. Total,  4.— 2nd  Class. — Teazer,  301  Ions,  100-horse  power.  Minx, 
JJoxer,  aud  Biter;  one  8-Jnch  gun,  65  cwt.,  9  feet,  on  pivot  slides,  aud 
carriages  ;  one  brass  O-pounder.     Tolal,  2. 

Steam  (Juard-shu's  with  Auxiliary  Power.— Edinburgh,  1,772  Ions, 
.l.')0-horse  power.  Ajax,  Blenheim,  aud  La  Hogue.  Lower  deck  :  Twen- 
ly.six  42-pounders,  00  cwt.,  9  feet  0  inches,  on  common  carriages.  Quar- 
terdeck :  Two  5G-pounders,  87  cwt.,  10  feet,  on  pivot  slides,  and  carriages  ; 
four  10-inch  gnus,  85  cwt.,  9  feet  4  inches,  on  slides  and  carriages.  Fore- 
castle :  Two  5G-pounders,  87  cwt.,  10  feet,  on  pivot  slides,  and  carriage. 
Total,  50  guns.^Eurolas  (fr.),  1,108  tons,  350-horse  power.  Horatio, 
Seahorse,  and  Forth.  iMain  deck  :  Twenty  42-pouiiders,  00  cwt.,  9  feet 
0  inches,  on  common  carriages.  Quarter-deck  :  One  SOpoundcr,  87  cwt., 
10  feet,  on  i)ivot  slides,  and  carriages  :  two  8-inch  guns,  05  cwt.,  9  feet  (or 
two  10-inch  guns  of  85  cwt.,  9  feet  4  inches),  on  slides  and  carriages. 
Forecastle  :  One  50  pounder,  87  cwt.,  10  feet,  on  pivot  slide  aud  carriage. 
Tolal,  24. 

Sti:am  Fuigati;s  hitu  Auxiliarv  Power. — Arrogant,  300  horse  power. 
i\Iaindcck:  Twenty-two  32-pounders,  50  cwt.,  0  ft.  0  in.;  and  six  8-incli 
guns,  05  cwl.,  9  ft,  on  common  carriages.  Quarter-deck  :  one  08-pound- 
er,  90  or  05  cwt.,  10  feet,  on  pivot  slide  and  carriage  ;  sixteen  32pouuders, 
32  cwt ,  0  feet  0  inches,  on  Hardy's  carriages.  Forecastle  ;  Oue  08- 
pounder,  00  or  95  cwt.,  10  feet,  on  pivot  slide  and  carriage.  Total,  40. — 
.Vinpliion,  300  horse  power.  IMain  deck  :  Fourteen  32  pounders,  50  cwt., 
9  feet  0  inches,  aud  six  8-iiich  guns,  05  cwt.,  9  feet,  on  coninioa  carriages. 
Quarter-deck:  One  OS-pouudcr,  90  or  95  cwt.,  10  feet,  on  pivot  slide  and 
carriage  ;  eight  32  pounders,  25  cwt.,  6  feet,  on  compression  carriages. 
Forecastle :  One  08  pounder,  90  cwt.,  10  feet,  on  pivot  slide  and  carriage. 
Total,  30. 

This  return  does  not  include  the  numerous  packets  that  ply  as  mail 
steamers  on  the  various  stations  round  the  coast  and  in  our  colonial  pos- 
sessions. 


S'iagarn  Wire  l}riilge.~lt  is  slated  in  the  Unchcxtcr  Democrat,  that  the 
Niagara  Suspension  Bridge  Company  will  shortly  proceed  lo  the  erectinn 
ot  a  wire  bridge  across  the  Niagara  river — the  Queen's  assent  having  been 
obtained.  The  whole  of  the  stock,  200,000  dollars,  has  been  taken— one 
half  in  Canada,  and  the  remainder  in  Nevf  York. 


NOTES  ON  FOREIGN  MOUKS. 

Muiiklt  Art-l/ninn. — Audiitur  ft  nltera purs, — The  Munich  Union  is  on 
the  decrease,  evidenced  by  the  reports  both  of  1815  and  1840.  Surely  an 
association  which  possesses  an  annual  income  of  nc.irly  40,000  florins 
(a  large  sum  of  money  at  Munich  !),— might,  all  other  advantages  com- 
bined, have  done  more.  The  public  taste,  to  mention  one  incident,  does  not 
seem  to  go  apace  with  higher  art-tendencies,  for  amongst  127  pictures  open 
to  prizeholders,  only  three  historical  ones  were  chosen  ; — here  also  the  mere 
hunting  alter  portraits  and  ^enrc  painting.  Compared  with  this  decline 
of  the  Munich  art-union,  even  that  of  the  Diisseldorf  art-friends  does  not 
bear  a  comparison — which  latter  have  had  painted  an  altar-piece  for  the 
Cathedral  of  Cologne,  adorned  the  guildhall  of  Elberfeld  with  frescoes, 
and  provided  similar  embellishments  for  the  Emperors'-hall  of  Aix-la- 
Chapelle.  Even  the  Art-Union  publication  n'o'fins/Wii(f),  which  might 
easily  have  been  elevated  lo  an  organ  of  real  art-value,  very  seldom 
rises  beyond  the  sphere  of  ephenicial  art,  and  labours  under  .1  mere  hunt- 
ing after  external  appearances  and  picturesijue  effects.  This  year's 
exhibition,  als'»,  does  not  allbrd  any  very  cheerlul  prospects,  although  the 
king  has  sent  to  the  exhibition  some  Dutch  paintings  of  his  own  priiate 
gallery.  In  the  department  of  sculpture,  L.  Schaller  has  exhibited  a 
.St.  Bernard  in  bron/.c ;  and  the  model  of  a  Penelojie,  by  Brugger,  may  be 
also  mentioned. 

The  ]  iilleij  of  Chamonix  has  been  the  scene  of  an  awful  event.  By  an 
avalanche  which  fell  from  the  Aiguilles-Houges,  and  tilled  the  bed  of  the 
Arve,  the  small  village  of  Des  Prats  on  the  banks  of  the  rivulet,  was  com- 
pletely buried  in  dehi  is  of  rock  and  snow,  v^'illi  some  considerable  loss  of 
life.  Another  avalanche  which  came  down  lately  from  the  crags  of 
the  Eiseusteiu,  in  Tyrol,  burieil  several  persons  who  were  on  the  return 
home. 

Itaml  oier  the  Alps. — The  Sardinian  government  has  given  orders  to 
repair  and  open  the  gigantic  road,  which  leads  from  the  south  of  France 
(Brianron)  lo  Italy.  This  road  over  the  Mont  Genevre  was  constructed 
by  Napoleon,  in  a  most  solid  and  costly  manner,  but  has  since  been 
neglected  and  got  out  of  repair  aud  use.  It  will  be  of  great  importance 
when  Turin  and  I'igncrol  are  connected  by  a  railway. 

Public  U'orlis  in  Scncunl. — Captain  Grammont,  R.N.  of  France,  the 
go\ernor  of  the  above  settlement,  in  opening  the  legislative  assembly,  ad- 
verted, at  some  length,  to  the  public  works  to  be  executed  in  the  colony. 
Amongst  these,  a  regulation  of  llie  harbour  of  St.  Louis,  embankments  of 
the  river,  aud  draining  of  its  b.inks  are  conspicuous.  His  excellency  very 
]iropeiiy  observed,  that  by  such  improvements  the  native  (Negro)  work- 
man will  be  formed,  aud  the  process  of  material  civilisation  of  Africa  ad- 
vanced. 

Legislation  of  Rireis  iiiid  Watercourses. — The  French  Congrcs  Agri- 
cole,  presided  by  Prince  De  Cazes,  have  discussed  the  above  subject  at 
great  length,  when  IMessrs.  Toiicqueville,  Beaumont,  and  others,  were 
heard.  The  hist  fact  resulting  from  these  debates  is,  that  there  is  in 
France  an  act  of  the  Legislature  relating  to  these  subjects — viz.,  that  of 
14th  F'lori/al  on  Xl.  Some,  however,  thought  that  this  la'v  is  rather  for 
preventing  the  bank-people  (riverains)  availing  themselves  (jf  the  hydrau- 
lic advantages  of  their  i)osiliou  in  the  improvement  of  their  lands.  The 
congress,  in  tine,  emitted  several  opinions,  which  will  have  some  weight 
on  the  legislature  and  the  government.  Amongst  these,  was  the  suggestion 
that  the  government  would  watch  tiie  execution  of  the  laws  relating  to  the 
iHr((^e(Uowing)  of  water  nut  available  lo  navigation — lakes,  ponds,  and 
brooks ;  that  the  former  usages,  local  rcgulatiuus,  &c.  of  each  county, 
relative  lo  Ihi.s  subject,  be  coDuctid,  aud  laid  before  a  board  of  magistrates 
aud  proprietors,  for  bringing  them  in  concert  with  the  general  legislation  of 
the  land.  The  congress  recommended  to  government  the  appointment  of 
regular  officers  of  the  cviHcs  d'euii.  It  was  also  suggested,  that  the  forced 
participation  of  proprietors  interested  in  the  execution  of  public  works — 
hitherto  merely  restricted  (by  the  law  of  Sept.  10,  1807)  to  the  dykeing  of 
the  sea  shore  and  the  banks  of  rivers— should  be  exteinled  to  all  works 
relating  lo  the  management  and  distribution  of  water.  'J'he  congress  like- 
wise requested,  that  government  should  direct  its  attention  to  the  ameliora- 
tion of  bogs  aud  marshes,  hy  the  cutting  of  great  draining  canals  (/ossees 
d'assainissement),  to  allow  tiie  escape  of  the  waters  and  moisture  of  whole 
districts — on  which  account,  no  legislative  enactment  has  been  hitherto 
made.     (C'e.sl  Inul  comme  chez  uuus.) 

Navigation  iij' the  iSeine, — Important  works  ha\e  been  begun  at  Paris 
for  improving  the  navigation  of  the  river.  At  la  Kapce  the  basin  (;">!'()  is 
dredged  of  slone.  Nearly  at  the  embouchure  of  the  canal  of  .St.  Alartin, 
a  jetty  is  building  for  tlie  discharge  of  goods,  for  which  the  Boulevard 
Contrescarpe  will  be  sacrificed,  and  all  its  houses  demolished.  The  whole 
quay  on  the  left  bank,  from  the  Pout  de  rArclievuche  to  the  Petit  Pont, 
is  taken  ofT,  and  is  to  be  rebuilt  with  au  inclined  road. 

filrange  Inauguration  of  a  Public  Ihdiding  at  Constantinople. — The 
foundation  stone  of  the  branch  building  of  the  College  of  Medicine,  which 
is  to  be  erected  near  the  cemetery  of  Pera,  has  been  laid  with  much  cere- 
mony. The  work  has  been  for  some  time  delayed,  because  the  chief  as- 
trologer (Mynedjim-Bachi)  of  the  sultan  had  declared,  that  no  oilier  day 
than  the  20lh  February  would  be  prupiiious  for  that  purpose.  Still,  the 
atmosphere  did  not  concur  with  the  right  reverend  gentleman,  as  the  ce- 
metery presented  a  lake  of  mud,  caused  by  the  incessant  rain  and  snow 
I   which  fell  during  the  day. 


1847.] 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


iG3 


Canina  of  Rome. — M.  C'anina  is  one  of  the  most  active  and,  we  may 
say,  most  sterling  literary  cliaracters  of  niodera  Rome.  Scarcely  has  he 
brought  out  his  great  worU  on  general  architecture,  than  ''  Le  IJasiliche 
Christiane  di  Koma"  (a  work  of  older  (Kite)  appears  in  a  second  edition. 
It  is  hardly  credible  how  such  a  performance — 145  copper-plale  engrav- 
ings and  lt)2  pages  of  text,  in  folio— could  be  completed  in  so  short  a 
period.  At  the  same  time,  Cavaliere  t'anina  lias  published  a  second  edi- 
tion of  "  Foro  Romano," and  has  nearly  completed  a  dcscriptiiin  of  all  the 
Etruscan  antijuities,  which  either  have  been  discovered  ou  lioiuau  ground 
or  are  preserved  in  its  museums.  And,  therefore,  while  others  are  fumb- 
ling and  xhulil:rin^-  how  and  what  to  produce,  this  man  grasps  at  once  at 
everything  worthy  about  him  — verifying  the  old  a\iom, (lucUre sapcre.  The 
"  Basiliche,"  moreover,  are  a  work  of  great  practical  usage,  roulaining  a 
mass  of  artistic  and  professional  information  and  hints,  which  it  would,  no 
doubt,  have  taken  most  other  men  years  to  liud  out  and  collect.  The  text 
dwells  mostly  on  the  statement  and  elucidation  of  facts,  which  none  but  u 
practical  architect  of  1\1.  Canina's  stamp  could  give  due  justice  to  — lie, 
who  has  passed  all  his  life  amongst  the  graudeous  remains  of  Rome,  and 
has  searched  for  and  studied  those  traditions  and  rules  of  construction, 
which  have  been  current  there  for  many  centuries  past.  M'e  trust  these 
few  hints  will  suliice  to  fix  attention  to  the  deep  study  and  research  of  this 
last  production  of  the  Roman  uichitetlu. 

Polytechnics  in  Austria. — The  emperor  of  Austria  has  ordered  the  es- 
tablishment of  polytechnic  inslilutions,  at  the  charge  of  the  state,  at  Linz, 
Briinn,  Laybach,  and  luspruck.  They  will  comprise  the  usual  course  of 
a  three  years' (mostly  gratuitous)  tuition,  and  be  jirovided  with  chemical 
laboratories,  polytechnic  and  industrial  collections,  libraries,  &:c.  By  this 
addition,  each  of  the  chief  county  towns  will  have  its  central  polytechnic 
institution  ;  while  agricultural  schools,  which  are  now  to  be  established 
throughout  the  kingdom,  will  serve  as  the  necessary  complement  of  na- 
tional education. 

Berlin  Society  for  the  Improreinent  of  the  Worldng  Classes. — "When 
the  great  Industrial  Exhibition  of  1841  had  led  the  minds  of  Prussian 
philanthropists  and  statesmen  towards  this  subject,  the  experience  in  the 
mechanism  of  such  huge  associations  was  so  little  developed,  that  a  great 
many  obstacles  presented  themselves,  which  are  now,  happily,  overcome. 
Last  month,  a  general  meeting  look  place,  when  the  statutes  of  the  So- 
ciety were  confirmed  by  the  home  secretary  of  stale.  The  main  difficulty 
hinged  in  the  wish  of  the  committee  to  establish  branch  Societies  through- 
out the  country,  which  would  have  made  them  a  kind  of  coms/ionding 
society.  This  has  been  so  changed,  that  these  branches  will  be  uncon- 
nected with  the  central  body  at  Berlin. 

Hall  of  Liberty,  in  Bavaria. — This  structure,  whose  name  {Befreyungs 
Halle)  we  seem  to  have  truly  rendered  and  translated,  is  now  occupying 
the  chisel  of  Schwanthaler.  Four  of  the  splendid  cycle  of  Victory  sta- 
tues, before  noticed  (ante  p.  34),  which  have  to  adorn  the  Hall,  are  already 
modelled,  and  will  be  reproduced  in  marble  by  other  artists,  as  their  num- 
ber will  amount  in  all  lo  thirty-two.  It  has  likewise  been  previously 
mentioned  that  they  will  stand  on  a  continuous  circular  stjlobale,  every 
two  holding  a  shield,  &c.  It  has  become  known,  of  late,  that  the  original 
idea  of  forming  a  wreath  as  it  were  of  statues,  placed  within  the  expanse 
of  an  immense  rotunda,  belongs  to  King  Ludwig  himself.  The  relievos 
of  the  metopes,  for  the  Hall,  in  marble,  are  also  nearly  completed,  as  are 
likewise  the  four  statues  for  the  gable  of  the  building,  whicii  will  repre- 
sent the  four  tribes  of  the  Bavarian  nation.  Another  work  of  M.  Schwan- 
thaler is  now  completed — namely,  the  shield  of  Heracles  ;  it  is  cast  in 
bronze  and  gilt.  The  original  is  destined  for  the  Emperor  of  Austria,  and 
four  copies  for  other  sovereigns. 

A  new  Theatre  at  Vienna. — The  foundation  of  a  grand  new  theatre  near 
the  KcirnthmerThor,  at  Vienna,  has  been  laid.  The  theatre  is  to  bear  the 
name  of  the  National  Theatre,  and  is  to  be  fitted  up  on  a  scale  of  great 
magnificence.     It  is  to  be  finished  in  two  jears. 

Railway  in  Switzerland. — The  project  for  a  railway  running  from  the 
Mediterranean,  through  Switzerland,  to  the  North  of  (iermany  includes 
two  gigantic  works  of  art,  that  by  most  of  those  who  have  been  consulted 
are  deemed  impossible  of  execution.  These  are  the  piercing  of  iMount 
Lukmanier  (the  Locus  DIagnus  o!  tlie  ancients),  to  gain  access  from  the 
Valley  of  the  Tessin  to  the  Valley  of  the  Rhine — and  that  of  the  Alps  for 
t  the  line  which  will  link  Sardinia  with  France  in  the  portion  comprehended 
between  Oulx  and  Modane.  The  engineer  Ricci,  however,  to  whom  the 
Sardinian  government  has  intrusted  the  work,  and  whom  the  Swiss  and 
Bavarian  government  have  adopted  for  their  respective  shares  in  the  un- 
dertaking, after  a  careful  study  of  the  ground  is  of  opinion  that  the  boring 
of  these  granite  masses  is  practicable  ;  and  has  invented  a  mechanical 
apparatus  for  the  excavation  of  the  huge  tunnels,  which  has  been  approved 
by  the  Committee  of  Public  Works,  and  is  to  be  put  into  immediate  ope- 
ration. 

India. — The  Ganges  Canal,  on  which  £20,000  annually  has  hitherto 
been  grudgingly  bestowed,  is  now  to  be  proceeded  with  at  the  rate  of 
£250,000  a  year;  it  will  be  completed  by  1851.  It  will  irrigate  8,000,000 
of  acres  now  comparatively  barren,  and  save  2,000,000  of  people  from  the 
periodical  visitations  of  famine.  Another  canal,  leading  from  the  Sutlej, 
30  miles  into  the  Bhultee  country,  is  being  surveyed. 


NOTES  OF  THE  MONTH. 

The  \cw  House  of  Lords — Jlr.  Barry  has  given  us  what  may  be  called 
the  first  instalment  of  the  new  Palace  at  Westminster,  in  the  opening  of 
the  House  of  Lords.  Of  this  building  we  have  engravings  in  preparation, 
which  we  expect  shortly  to  lay  before  our  readers,  when  we  shall  proceed 
to  give  a  description  of  this  great  work.  In  the  meantime,  we  may  say 
that  it  has  been  received  with  much  applause,  and  is  considered  as  justi- 
fying the  time,  labour,  and  money  expended  upon  it.  It  is  one  of  the  most 
superb  halls  in  the  world,  becoming  its  purpose  of  the  throne  and  seat  of 
empire  of  the  most  powerful  and  most  wealthy  nation  in  ancieiit  or 
modern  times. 

Army  and  Niwy  Club. — There  were  09  designs  sent  in  for  competition 
for  the  New  Club  Room.  We  understand  that  during  the  last  month  the 
members  of  the  club  were  regularly  besieged  with  canvassers  for  favour  ; 
such  a  practice  is  highly  disgraceful  to  a  profession  like  that  of  architec- 
ture, and  ought  to  be  denounced  at  the  Institute  as  most  dishonourable — 
but  will  the  Institute  stir  in  the  all'air?  Mr.  Tattersal  is  the  successful 
competitor  fur  the  first  premium,  and  Messrs.  Fowler  and  Fisk  for  the 
second  premium.  The  designs  will  be  exhibited  to  the  public  by  tickets,  to 
be  obtained  of  the  secretary,  until  Thursday,  (jth  inst. 

The  great  engineering  achievement  of  the  last  month  is  the  opening  of 
the  Birkenhead  docks,  which  was  celebrated  by  a  sumptuous  ceremonial. 

It  seems  now  to  be  decided  that  the  railway  from  Calcutta  to  the  Upper 
Provinces  of  India  is  to  be  guaranteed  by  the  Covernment. 

Tlie  Great  Western  steamer  has  been  sold  to  the  Royal  Mail  Steam 
Packet  Company  for  25,000/.,  exclusive  of  her  plate. 

In  the  course  of  the  last  month,  the  new  entrance  of  the  British  Museum 
was  thrown  open  to  the  public.     It  is  on  a  large  scale. 

It  is  understood  that  Barry  has  executed  for  the  Baron  de  Goldsmid  a 
grand  ballroom,  which  no  stranger  has  yet  seen,  and  the  opening  of  which 
will  be  one  of  the  attractions  of  tlie  season.  It  is  said  to  be  one  of  the  best 
pitces  of  decoration  in  this  way  yet  executed,  and  to  be  in  the  most  mag- 
nificent style — worthy  of  the  great  capitalist  and  the  great  architect. 

Hoyal  Botanic  Gardens. — The  winter  garden  of  the  Royal  Botanic  Society 
in  the  Regent's  Park,  which  is  nearly  an  acre  of  garden  under  glass,  has, 
during  the  spring,  assumed  a  picturesque  appearance,  and  has  been  so  suc- 
cessful, that  with  the  reduction  of  the  price  of  glass,  this  kind  of  construction 
is  likely  to  exteu.  At  the  present  moment,  however,  we  have  only  the 
Regent's  Park  specimen  by  Decimus  Burton,  and  Marnock,  to  set  against 
the  large  winter  gardens  at  St.  Petersburgh  and  Berlin. 

Kew  (hardens. — The  great  palm-house  at  Kew,  by  Decimus  Burton,  is 
getting  ou.  The  ground  part  constitutes  a  hot  air  vault  or  chamber,  over 
which  is  laid  an  acre  of  grating,  on  which  the  tubs  and  pots  containing  the 
plants  are  placed.     The  design  is  grand  and  novel. 

A  vole  has  been  carried  through  the  House  of  Commons  for  the  comple- 
tion of  the  base  of  the   Nelson  columu. 

The  foundations  of  Aliss  Bnrdett  Coutls's  church  in  Westminster  have 
been  laid. 

Among  the  novel  suggestions  for  the  improvement  of  architecture  lately 
promulgated,  is  one  from  New  Jerusalem  by  Mr.  D'Israeli,  who  says  in 
liis"Tancred" — "What  is  wanted  in  architecture,  as  in  so  many  things,  is — 
a  man.  Shall  we  find  a  refuge  in  a  committee  of  taste  t  Escape  from  the 
mediocrity  of  one  to  the  mediocrity  of  many  !  We  only  multiply  our  feeble- 
ness, and  aggravate  our  deficiencies.  But  one  suggestion  might  be  made. 
No  profession  in  England  has  done  its  duty  until  it  has  furnished  its 
viclini.  The  pure  administration  of  justice  dates  from  the  deposition  of 
Macclesfield.  Even  our  boasted  navy  never  achieved  a  great  victory  until 
we  shot  an  admiral.  .Suppose  an  architect  were  hanged  .'  Terror  has  its 
inspiration  as  well  as  competition." — The  suggestion  is  novel,  but  we  must 
leave  the  profession  to  decide  on  its  practicability.  Perhaps,  next  time, 
Couingsby  will  suggest  who  is  to  be  the  first  victim. 

Obituary. — It  is  with  deep  regret  that  we  have  to  record  the  death  of 
Mr.  Charles  Holtzapfifel,  of  Chariag-cross,  aged  41,  whicli  took  place  on 
the  llth  ult.  His  works  on  "  Turning  and  Manipulation,"  we  spoke  of 
at  the  time  they  were  published,  as  most  valuable  books,  and  we  repeat 
they  are  such  that  no  engineer's  library  ought  to  be  without.  Mr.  Holt- 
zapfl'el  was  a  member  of  the  Council  of  the  Institution  of  Civil  Engineers, 
and  chairman  of  the  Committee  of  Mechanics  at  the  Society  of  Arts,  and 
stood  pre-eminent  as  a  mechanician  of  inventive  ingenuity. 

Copper  Ore.. — M.  Dufrenoy  presented  to  the  Academy  of  Sciences,  in 
the  name  of  iMessrs.  Rivot  and  Phillips,  engineers,  a  paper  relative  to  a 
new  mode  of  operating  on  copper  ore.  It  consists  of  a  precipitation  of 
the  copper  by  iron,  and  applies  principally  to  the  sulphuretted  ores. 

Water  Test. —  M.  Dupasquier  communicated  to  the  Academy  of 
Sciences,  a  new  mode  of  testing  water,  in  order  to  ascertain  the  quantity 
of  organic  matter  held  in  solution.  He  puts  into  a  glass  globe  from  one 
to  two  ounces  of  water,  to  which  he  adds  a  few  drops  of  a  solution  of 
chloruret  of  gold,  sufficient  to  give  it  a  slight  yellow  tinge.  He  then  boils 
the  water.  If  it  contains  only  the  ordinary  quantity  of  organic  matter  of 
potable  water,  the  yellow  tinge  remains  as  it  was,  even  if  the  ebullition  be 
prolonged.  If,  on  the  contrary,  the  quantity  of  organic  matter  be  in  ex- 
cess, the  water  becomes  first  brown,  and  then  assumes  a  violet  tint,  which 
announces  the  decomposition  of  a  salt  of  gold  by  the  organic  matter.    By 
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prulongiug  the  ebullition,  the  violet  lint  becomes  deeper  and  deeper  if  the 
qimntily  of  organic  matter  be  considerable.  Hut  the  mere  brown  lint 
alone  serves  lo  show  Ihat  the  quantily  of  organic  mailer  exceeds  Ihe  ordi- 
nary proportion. 

I'la.T  Adulteration. — At  the  .\cademy  of  Sciences,  Paris,  M.  Boussing- 
Bult  read  a  report  of  a  eommillee  on  a  paper  by  M.  \'incen(,  relative  to 
the  means  employed  in  delectin!;  by  a  chemical  test  liie  admixime  of 
jihiirmium  temix,or  New  Zealand  flax,  with  the  hemp  and  flax  of  Kuro- 
pean  growlii  and  preparation.  The  phorm'uiin  ttnav  does  not  possess  cer- 
tain qualities  essential  for  naval  cordage,  and  it  was  considered  imporlaut 
to  discover  Ihe  means  of  delecting  its  presence.  ^I.  Vincent  has  found 
that  if  llie  pltormiiim  tenu.r  be  immersed  in  pure  nitric  acid,  ils  fibres,  owing 
to  the  presence  of  some  azotic  substance,  take  a  blood-red  liiil ;  which  is 
not  the  case  with  Ilie  hemp  and  flax  admitted  for  use  in  tiie  navy.  Thus 
it  is  very  easy,  by  subjecting  a  rope  to  ihe  action  of  nitric  acid,  lo  discover 
whether  there  has  been  any  admixture  of  pliurmiuin  tenax.  The  report  of 
the  comniitlee  confirms  the  statement  of  I\I.  Vincent, 

Miiiiure^. — At  the  .\cademy  of  .Sciences,  Pai'is,  a  paper  was  received 
from  >I.  J.  Perso7.  relative  to  the  influence  of  certain  manures  on  vegeta- 
tion. He  states  Ihat  a  mixture  composed  of  potass,  dried  blood,  and  goose 
dung  was  found  to  have  great  efffct  upon  vines.  He  also  mentions  a  ma- 
nure for  horlensias,  composed  of  potass  and  burnt  bones  treated  with 
uilric  acid. 

Rnilicny  Abitttoiv. — At  ibeTrowse  station,  Norfolk,  an  abattoir,  consisting 
of  two  sets  of  slaughter-houses,  has  beeu  built  and  fitted  up  with  every 
convenience  for  slaughtering  100  beasts  and  SOI)  sheep  daily.  The  build- 
ings and  yard  are  enclosed  within  high  brick  walls,  and  the  yard  has 
been  divided  into  compartments  or  pens  for  Ihe  beasts  and  sheep.  Adjoin- 
ing Ihe  slaughter-house,  there  is  a  large  lank  to  supply  water.  Close  lo 
Ihe  open  end  of  Ihe  houses  there  is  a  siding  to  and  from  Ihe  railway,  on 
which  Ihe  trucks  run  lo  be  loaded  with  carcases. 

Iron  Bridge  fiui/s.  — Mr.  M'ood,  of  the  Uritish  Iron  Company's  Morks, 
Abersychan,  has  succeeded  in  rolling  bridge-rails  weighing  UU  lb.  per 
yard,  30  feet  long. 

The  Adiiiiraltii  Electric  Telegrnjih. — The  lords  of  Ihe  Admiralty  have 
at  length  directed  the  extension  of  ihe  South  Western  Railway  sulilerra- 
nean  ehxlric  telegraph  to  Ihe  Admiralty  at  Whilehall,  It  will  branch  off 
in  Ihe  Strand  near  Ihe  company's  present  ollices. 

The  '•  Prince  Metterniclt"  Steam  ]'essel. — This  splendid  steamer,  of 
600  Ions,  and  aoohorse  power,  fitted  with  Morgan's  patent  wheels,  made 
her  trial  trip  on  Thursday,  April  1st,  for  the  purpose  of  ascertaining  her 
draught  of  water  and  average  speed,  at  llie  standard  mile  in  Lung  Iteach. 
This  vessel  and  her  machinery  are  the  joint  production  of  IVTessrs.  Dilcli- 
burn  and  Mare, of  lilackwall,  and  Alessrs.  Penn,  of  Greenwich  ;  she  was 
built  for  the  Danube  .Steam  Navigation  Company,  and  constructed  ex- 
pressly to  navigate  between  Galalz  and  Constantinople,  and  it  is  intended 
she  should  combine  the  properties  of  a  sea-going  and  river  steamer,  as  far 
as  these  qualities  can  be  united.  'I'he  contractors  were  bound  by  special 
agreement  to  produce  a  vessel  Ihat  shonhl  realise  an  average  speed  of  Ij 
miles  per  hour,  and  not  lo  draw  more  than  six  feet  water  with  120  tons  of 
dead  weight  on  board — which  she  morelhan  realised.  At  Ihe  trial  trip  she 
passed  up  and  down  the  mile  six  times,  with  and  against  the  tide,  at  an 
average  speed  of  l.'ij  miles  per  hour. 

Important  Suiing  in  Draining. — A  correspondent  of  the  yottiiigltam 
Mercury  states  thai  an  enormous  saving  is  lo  be  eU'ecled  by  Ihe  use  of 
pipe-tiles  made  by  machinery,  instead  of  horse-shoe  tiles  made  by  hand. 
*'  There  are  at  this  lime,"  he  says,  ou  liie  authority  of  the  chairman  of  Kx- 
cise,  "  in  the  county  of  Nollinghani,  97  brick  and  tile-yards,  making  in 
the  year,  by  hand,  not  less  than  8,000,000  drainage  tiles."  The  cost  of 
B,000,000  horse  shoe  aud  4,000,000  flat  tiles  is  about  £10,900,  while 
8,000,000  pipe-tiles — with  which  flat  ones  are  uot  required— may  be  made 
for  £6,034,  or  at  a  saving  of  £10,800.  The  writer  adds  that  last  summer 
he  made  .'>00,000  pipe-tiles  at  from  10s.  lo  12s.  per  thousand,  by  a  machine 
which  cost  him  no  more  than  f  3."i.  The  superiority  of  pipe-tiles  is  very 
great.  "  They  are  stronger  and  less  liable  lo  break,  both  in  carriage  and 
in  use.  They  require  no  flats  ;  they  lie  more  evenly  and  securely  in  their 
bed.  No  vermin  can  gel  into  them.  They  form  a  belter  channel  for  the 
water,  and  scour  themselves  clear  of  silt.  They  are  much  lighter  and 
more  portable." 

Durham  Cathedral. — The  inappropriate  wooden  screen  which  separated 
the  nave  from  Ihe  choir,  and  nluch  was  placed  there  by  Prior  W'essinglon, 
between  the  jears  1410  aud  144),  logellier  with  the  great  organ  imme- 
diately above  it,  has  been  removed.  The  organ  is  lo  be  placed  ou  Ihe 
north  side  of  the  choir,  immediately  opposite  lo  the  bishop's  throne,  where 
it  will  remain  permanently  if  Ihe  situation  on  trial  iiroves  suitable.  Tiie 
end  stalls  will  iheu  be  thrown  back,  ^o  as  to  make  more  room  in  the  choir 
—  a  change  long  wauled  — and  a  temporary  iron  railing  will  be  run  across 
to  separate  llie  choir  from  the  nave,  which  railing  will  be  replaced  by  a 
permanent  screen,  when  il  shall  have  been  determined  what  descripiioii 
wonlil  be  most  appropriate.  A  low  sloue  (lolhic  screen  is  conleniplaled. 
The  visitor,  on  entering  the  cathedral,  will  now  be  struck  wi  li  tin-  iiinn- 
terrupled  aud  magnificent  view  which  he  obtains  of  the  interior  from  wei-t 
to  east. 


LIST    OF    NEV/    PATENTS. 

UBANTED  IN  ENGLAND  FROM  MARCH  27,  TO  APRIL  22,  184T. 

Six  Months  allowed  for  Enrolment,  unless  otherwise  expressed. 


Ch 

the  fasteninf;: 


arles  I^Iay,  civil  engineer,  of  Ipswich,  Stilfollf,  for  "  Improvemenli  in  raihvay  chairs, 
asteninf^s  to  be  used  tlierewilti,  and  in  trenails." — Sealed  .Maich  '27. 

Jolin  Henry  Gricsbacli,  iif  Carlton  Villa?,  Malda  Vale,  for  "  Improveraents  iu  the  cun. 
struclion  of  railways,  and  in  engines  and  carriages  to  run  tliereou."— March  I'll. 

Alexander  Morion,  of  Morion. place,  Kilmarnock,  lor  "  Improvemenls  ia  piintinx 
warps." — March  I'll. 

John  Fisher,  the  younner,  mechanician,  of  Radford  Works.  Nottingham,  for  "  Im. 
provenicnts  iu  the-  manuf.iclure  of  lace  or  weavings."— March  ::'.i. 

Samuel  Hardacre,  machinist,  of  Manchester,  for  "  certain  Improvements  in  machinery 
cr  apparatus  fur  openinp  and  for  cardinK  cotton  and  other  hbrous  substances,  and  lor 
grinding  the  cards  of  cjrdlng  engines."     (Partly  a  communication.}— March  :!H. 

Henrv  Woodfall.  paper  maker,  of  Footscray,  Kent,  for  "certain  Improvemenlt  in 
papei-makiiig  machinery." — March  22. 

.Samuel  .Mlllbomne,  paper-maker,  of  Saint  Mary's,  Cray,  Kent,  for  "  Improvements  in 
the  manufacture  of  paper." — March  211. 

[The  above  two  pat,-nts  being  opposed  at  the  Great  Seal,  were  not  sealed  till  the  -'9tU 
Maicli,  but  are  dated  the  ;lrd  October,  l.'^411,  the  day  Ihey  wjuld  have  been  sealed  had  no 
opposition  lieen  entered  by  order  of  the  Lord  Chancellor.] 

Robert  Jones,  hot  presser  and  finisher,  of  Wordour-street,  Soho,  for  "  certain  Imprare. 
ments  in  dressing  or  tinishiog  goods  or  labrics."— March  2y. 

George  Uohert  Skene.  Ksq  .  of  Bedford,  for  "  Improvements  in  inabiiig  and  reOniug  In- 
fusing ai.d  decoctions."—  Marcii  .'111. 

William  Phillips  Paik.r,  gemleman,  o! ii.  Lime-street,  in  the  City  of  I^ndon,  for  "on 
Improved  mode  tif  manufacturing  cigars,"     (A  communication.)— April  1. 

IJenjjmin  Tucker  Stratton,  ogriculuiral  machinist,  '°r  "  Improvements  in  railways, 
and  iu  ivlieels  aud  other  parts  of  carriages  for  railways  "nd  common  roads;  partly  appli. 
cable  iu  the  construction  of  ships  or  other  vessels,  and  improvements  in  the  machinery 
for  iiianufacturiug  certain  parts  of  the  same."— April  (i. 

Charles  de  Bergiie,  of  Anhur-street,  west,  in  the  City  of  London,  engineer,  and  John 
Coope  lladden,  of  No.  1 1,  I'pper  Wuburn  Place,  in  the  county  of  Aliddlesex.  civil  engi- 
neer, for  "  Improveineuts  in  wheeled  carriages,  and  in  panels  and  springs  lor  carriages 
aud  other  purposes."— April  8. 

William  Tharge  Stevenson,  of  Upper  Baker  street,  Lloyd-square,  Middlesex,  geutle- 
mnn,  for  "  linprovemeuts  in  regulating  tile  generatiiig  of  steam  iu  steam-boilers." — 
April  S. 

Uavid  N.ipier,  of  Glenhellish,  Strachen,  Argyleshiie,  for  "  Improvements  in  steam-en- 
gines and  steam-vessels." — April  y. 

Stephen  Moiilton,  of  Norfolk. street,  Sli-fliid,  Middlesex,  gentleman,  for  "  Improve- 
ments in  the  coustnictiou  of  bridges."     (A  communication. 1 — April  e. 

Patrich  Moir  Crane,  of  Vuiscedvvyn  iron-works,  near  Swansea,  for  "  Improvements  In 
tlie  manufacture  of  iron." — .April  &. 

John  MoUett,  of  Austin  Friars  Passage,  for  "  Improv. ments  in  lire-arms  and  in  cart- 
ridges."    (A  communication.)- -April  l.'f. 

Peter  Claussen,  of  Leicester-square,  Middlesex,  gentleman,  for  "  certain  Improvements 
in  weaving  machiuery,  and  in  the  preparation  of  the  materials  employed  In  weaving."  (A 
communication.) — -April  lo. 

Charles  Minors  Collelt,  of  Chancery-lane,  gentleman,  for  "  certain  apparatus  and  ar- 
rangements tor  ati'ording  additional  security  in  loclts."     (A  communication.) — April  1,1. 

James  Bobson,  of  Dover,  engineer,  for  "  a  new  and  improved  instrument  to  be  used  la 
crushing  or  expressing  oil  from  vegetable  and  otiier  substances,  and  in  making  oil  cake, 
and  which  instrument  is  applicable  to  the  moulding,  pressing,  and  manufacturing  the 
same  and  otUer  articles  from  plastic  materials." — April  l.'i. 

Stephen  White,  of  Winchester-row,  New-road,  clerk,  for  "anew  means  of  producing 
gas,  both  as  to  apparatus  and  materials,  from  which  the  gas  is  produced."— April  Vj. 

Alfred  \'incent  Newton,  of  Ciiancery-Iaoe,  mechanical  draughtsman,  for  "Improved 
aiiparatus  to  be  applied  to  steam  boilers."     (A  communication.) — Ajiril  16. 

Samuel  Chllds,  of  Earl's-court-road,  wax  chandler,  for  "  certain  Improvements  in  the 
manufacture  of  candles,  and  in  preparing  and  combining  certain  animal,  vegetable,  and 
mineral  substances,  applicable  to  the  manufacture  of  candles  and  otiier  uses." — .April  li. 

George  Holworthy  Palmer,  of  Surrey  square.  Old  Kent-road,  civil  engineer,  for  "an 
Improved  method  or  mode  of  producing  inflammable  gases  of  greater  purity  aud  higher 
illuniinatiiig  power  than  those  in  use,  and  also  in  the  ariangement  of  the  apparatus  em- 
ployed for  the  purpose,  and  which  apparatus  may  be  applied  to  other  similar  purposes." 
—April  17. 

Jcseph  Woods,  of  Butklersbury,  engineer,  for  "  certain  Improvements  in  springs  for 
supporting  heavy  bodies  and  resisting  sudden  and  continuous  pressure."  (A  communi- 
cation.)— -April  I'll. 

Osmon  Giddy,  of  Hereford  Lodge,  Old  Brompton,  gentteman,  for  "  Improvemenls  in 
apparatus  for  sweeping  and  cleansing  chimneys  and  flues." — April  lin. 

Philip  liurnard  .AjTes,  of  Holland-street,  Filzroy-square,  doctor  of  medicine,  for  "  cer. 
tain  plans  and  improvemenls  in  preparing  putrescent  organic  matters,  such  as  night-soil, 
Ihe  matter  in  suspension  in  the  water  of  sewers,  and  other  simi'ar  matters,  lor  the  pur. 
pose  of  manure  or  for  olher  purposes,  and  for  apparatus  for  the  same." — April  20;  lour 
months. 

John  Walker,  of  Crooked. lane,  eniiineer,  for  "  Improvements  in  certain  hydraulic  and 
pneumatic  niacliincs,  and  in  the  ajiplicalions  of  steam  or  other  power  tlicreto." — April 
•22. 

John  Fisher,  tile  younger,  of  Uadford  Works,  Nottingham,  mechanician,  fcr  "Im. 
provements  in  arranging  or  folding  certain  narrow  falirxs." — April  20. 

Samuel  Kenrick,  of  Haiidswurth.  Stufl'ord,  Iron  founder, fcr  "certain  Improvements  in 
preparing  or  forming  moulds  for  casting  metals." — April  20. 

Gtorge  \Villiam  Uo.vley,  of  Wetbeck. street,  Cavcndisli-square,  gentleman,  for  "  Im- 
]irovements  in  tlie  construction  of  carriages,  and  in  apuaratus  to  be  used  with  omnibuses 
and  other  carriages." — .April  20. 

Thomas  Brown,  of  Muscovy.court,  Tower-hill,  for  "Improvements  in  machinery  for 
raising  and  lowering  weights."    (.A  communication  ;— April  iU. 


KRRAT.\. — In  Ihe  article  "  Combination  of  Telescope,"  &c.,  in  our  last 
number,  page  102,  line  29,  for  *' instead  of  telescopes — microscopes  will 
come  into  une,"  niiii — "  iuslead  of  microscopes — lelescopes." 
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GLANCE  AT  SOME  OF  THE  ATTRIBUTES   OF 

ARCHITECTURE. 

By  Frederick  Lush. 


O  noble  Art  I  to  honour  whom  unite, 

Beauty,  with  Grandeur  and  Simplicity, 

And  bright. eheeli'd  Colour,  lovely  child  of  Light, 

Link'd  by  the  fairy  hand  of  Symmetry. 

O  noble  Art !  how  much  we  owe  to  thee. 

Of  calm  and  holy  thought,  of  feelings  high. 

When  in  some  splendid  pile  thy  power  we  see; 

Whether  the  broad-brow'd  tower  that  dares  the  iky. 

The  hall  by  Commerce,  or  by  Science  trod. 

The  palace  home  of  kings,  or  solemn  bouse  of  God. 

Anne  A.  Friuont. 


Sensible  of  the  influence  of  the  beautiful,  all  highly  civilised 
nations  have  surrounded  themselves  with  it  as  much  as  possible.  The 
Greeks  continually  placed  before  their  eyes  the  statues  of  their  most 
famous  sculptors  and  the  creations  of  their  most  famous  painters;  art 
and  nature  reciprocally  acted  upon  each  other; — the  lover  of  art, 
quick  in  his  perception  of  beauty,  grew  inwardly  like  what  he 
beheld  ;  whilst  the  natural  symmetry  of  the  sons  of  Greece,  the  grace 
of  the  female  form,  and  the  proportions  of  their  athlelas,  filled  the 
soul  of  the  artist  with  those  vivid  conceptions  which  we  see  em- 
bodied to  a  great  degree  in  the  Apollo,  the  Venus  de  Medicis,  the 
Gladiator,  and  other  well  known  statues  of  antiquity;  and  in  the 
highest  degree  iu  the  works  of  Phidias.  So  Michael  Angelo  imbued 
his  mind  with  grandeur  by  the  incessant  contemplation  of  the  re- 
nowned Torso  ; — so  the  pictures  of  the  Venetian  masters  seem  as 
though  steeped  in  their  city's  rosy  twilights  and  splendid  sunsets. 
Still,  beauty  will  not  incorporale  itself  with  the  feelings  of  man,  nor 
shape  his  works,  if  he  be  insensible  to  its  charms.  A  country  has 
boasted  the  finest  productions  of  art,  whilst  her  people  remained 
unexcited  by  an  admiration  for  them.  At  a  period  when  Italy,  for 
instance,  was  in  possession  of  her  exquisite  monuments  of  taste,  and 
abounded  in  all  the  luxuries  of  its  climate,  her  people  sank  deeper 
and  deeper  into  barbarism. 

The  loss  of  the  advantages  derivable  from  magnificent  scenes, 
owing  to  a  perverted  temper  of  mind  through  which  they  are  re- 
garded, is  eloquently  described  by  Sterne: — "The  learned  Smelfungus 
travelled  from  Boulogne  to  Paris;  from  Paris  to  Rome,  and  so  on ; 
but  he  set  out  with  the  jaundice,  and  everything  he  saw  was  dis- 
coloured and  distorted  :  when  he  returned,  he  wrote  an  account  of  his 
travels ;  but  'twas  nothing  but  the  account  of  his  miserable  feelings." 
It  is  not  unusual  to  meet  with  those  who  presume  to  be  critics,  but 
show  themselves  to  be  only  cynics.  These  are  men  with  hearts  too 
much  hardened,  and  with  eyes  too  much  blinded,  to  enable  them  to 
recognise  the  intrinsic  greatness  of  an  object.  But  the  beautiful 
cannot  be  justly  appreciated,  if  the  mind  be  not  in  harmony  with  it. 
We  can  only  form  a  judgment  of  a  work  whilst  we  are  in  similar 
disposition  with  its  author;  and  in  possession  of  the  same,  or  a 
superior,  taste  and  intelligence  to  that  which  it  displays.  Criticism, 
as  it  relates  to  the  fine  arts,  requires  the  exerc  se  of  the  finest,  the 
kindest,  the  most  generous,  and  the  most  exalted  sentiments  and 
attributes  of  our  nature.  It  depends  upon  a  knowledge  of  our  in- 
ternal nature, — upon  a  habit  of  turning  the  mind  inwardly  upon  its 
own  operations,  with  a  frequent  observance  of  external  objects.  The 
ancient  metaphysicians  threw  great  light  on  the  theory  and  practice 
of  art,— grounding  it  on  the  philosophy  of  the  human  mind,  as  the 
moderns — especially  the  Germans— have  done;  — and  a  theory  that 
would  repose  in  security,  must  rest  upon  such  a  basis.  Our  notions 
of  what  is  good  in  art  are  to  be  built  upon  certain  great  truths,  and 
upon  unchangeable  principles:  for  the  proof  of  the  goodness  of  all 
principles  consists  in  their  durability  ;  and  such  laws  and  elements  of 
beauty  can  we  only  consider  fixed  and  settled  as  are  deducible  from, 
and  conformable  to,  the  nature  of  the  human  mind. 

Truth— Utility— Adaptation.— Ttixlh    is  defined  the  standard   of 
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right  reason,  the  perfection  and  the  end  of  mind.  It  is  as  important 
in  art  as  it  is  in  morals.  We  prefer  real  to  fictitious  m  iter!  a's,  the  evi- 
dence of  a  pure  taste  to  what  is  only  the  semblance  and  affectation  of 
it,  because  "true  and  just  things  are  in  their  nature  b  ■tt>'r  than  false 
and  unjust."*  Rochefoucault  says,—"  La  vente  est  le/undtment  et  la 
raison  de  la  perfection  et  de  la  beaute ;  une  chose,  de  quelq'ie  nature 
qii'elle  soil,  ne  s^aiiroil  etre  belle  et  par/aite,  si  elle  n'est  ventahlement 
tout  ce  qu'elle  doit  iHre  et  si  elle  n'a  tout  ce  qu'elle  doit  avoir."  [Maxim 
294.]  Truth  and  beauty  do  not  differ  but  concur  in  one;  the  real  and 
the  ideal,  of  which  they  are  types,  supply  the  one  the  means  and  ma- 
terials to  a  work  of  art,  the  other  the  spirit  which  informs  it;  the 
former  selects  what  is  most  suitable  and  appropriate  to  its  purposes  ; 
the  latter  gives  to  the  production  the  utmost  perfection  of  which  it  is 
capable. 

It  was  always  considered  that  whatever  is  useful  in  architecture, 
should  be  rendered  pleasing,  and  what  is  beautiful  should  be  necessary. 
The  uses  of  a  building  must  be  studied  before  its  ornaments;  and 
ornaments,  however  small  or  subordinate,  must  contribute  to  the 
general  effect,  and  arise  out  of,  or  be  grafted  upon,  the  construction 
itself.  Beauty  of  architecture  is  greatly  dependent  upon  construc- 
tion. The  figures  that  give  such  sublimity  to  our  churches  and  all 
our  vast  edifices,  are  vaults  and  domes  ;  and  these,  at  the  same  time, 
confer  upon  them  their  most  essential  and  most  noble  attributes.  A 
building  may  admirably  fulfil  its  intentions  in  respect  of  utility,  but  it 
would  be  cold  without  the  additional  charms  of  painting  and  sculp- 
ture ; — yet  these  arts,  and  all  decoration,  should  never  screen  any 
imperfections,  but  should  heighten  the  general  character  and  mark 
its  destination.  It  requires  for  its  perfection  the  introduction  and 
union  of  all  the  arts ;  and  such  a  skilful  management  of  these,  that 
the  effect  of  one  shall  not  impair  the  effect  of  another, — but  each  aid 
the  other  and  add  to  the  great  impression  of  the  whole.  In  a  perfect 
cathedral,  we  see  the  most  successful  achievements  of  the  grand 
requirements  of  architecture — the  profound  significance  and  meaning 
of  everything — the  highest  utility  and  beauty  combined; — materials 
invested  with  all  the  magic  hues  of  poetry,  and  in  their  forms  and 
colours  so  beautifully  symboUing  forth  the  religion,  as  to  be  called  by 
Coleridge  "petrifactions  of  Christianity." 

The  architect  first  adapts  the  plan  and  design  to  its  site,  and  to 
other  circumstances;  because  the  want  of  good  arrangement,  of  con- 
venience, accommodation,  or  of  stability,  and  other  important  requi- 
sites, can  never  be  compensated  by  any  pictorial  effect.  Fanum  est 
quod  non  ad  Jinem  valet.  Besides,  these  defects  and  deficiencies 
always  betray  the  absence  of  the  necessary  qualifications  on  the  part 
of  the  designer.  Without  the  fulfilment  of  the  first  requisites  of 
art — without  that  knowledge  of  statics  which  is  essential  to  the 
security  and  duration  of  a  structure,  the  character  of  durability  can 
never  be  impressed  upon  it.  What  makes  the  churches  of  Sir  C. 
Wren  so  beautiful  but  their  poetry  ?— he  proved  himself  nevertheless 
to  be  a  great  master-builder.  Whatever  may  be  the  style  of  archi- 
tecture, or  however  various  the  treatment  and  execution  of  its  mate- 
rials; whatever  perfection  of  forms  it  may  exhibit;  whether  it  pre- 
sent itself  in  the  manly  simplicity  of  the  Grecian,  or  the  rich  profusion 
of  the  Gothic  ;  its  claims  upon  our  admiration  will  be  in  proportion  to 
its  durability  ;  — eternity  being  its  sovereign  attribute.  What  woufd 
be  the  long  colonnades  of  antiquity,  and  the  groining  and  aisles  of  a 
York  Minster,  if  the  great  stones  were  not  indissoluble  and  the  arches 
in  perfect  equilibrium?  This  is  their  principal  source  of  sublimity. 
But  every  work  of  man  that  is  feeble  and  perishable  suggests  feelings 
similar  to  those  we  experience  in  looking  on  a  human  body  that  is 
consuming  away,  and  in  that  process  indicating  a  dissolution  of  that 
symmetry  and  harmony  in  its  fabric  which  is  the  cause  of  its  health 
and  strength. 

Symmetry— Proportion.— Symmetry  produces  at  regular  or  propor- 
tioned distances  of  an  edifice  a  unity  of  features,  maintaining  order 
and  congruity,  amidst,  it  may  be,  the  greatest  variety.     The  rules  of 
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proportion,  as  applied  to  the  entire  design  as  well  as  in  tlic  minutest 
ornaments,  are  observable  both  in  ancient  architecture  i.nd  in  the 
Pointed  style  of  the  middle  ages.  Alberti,  Cicognara  in  his  work 
"Sull  Bellu,"  and  others,  give  examples  of  arithmetic  and  geometric 
proportions  for  halls,  apjrtments,  &c.  UilTerrnt  proportions  belong 
to  ditr<Tent  eJifices;  and  one  of  small  dimensions,  if  its  parts  are 
symmetrically  disposed,  will  alfVct  the  mind  with  a  greatness  of  man- 
ner which  impresses  us  vfith  an  idea  of  something  superior  to  works 
bulky  in  themselves,  though  ill-contrived.  The  art  of  adjusting  quan- 
tity to  various  circumstances  is  noticed  by  Hope  in  bis  "Historical 
Essay,"— "The  Greeks  reserved  to  th-mselves  the  right  of  giving  to 
each,  forms  more  restricted  or  multiplieil,  more  simple  or  rich,  and 
proportions  more  sturdy  and  delicate,  according  to  the  peculiar  exi- 
gencies of  the  edifice  or  situation.  To  so  great  a  degree  was  this 
their  practice,  that  in  these  respects,  between  each  order  and  the  two 
others,  an  almost  insensible  transition  exists,  and  that  every  indivi- 
dual instead  of  uniformly  maintaining  a  vast  interval  between  itself 
and  the  two  others,  such  as  all  extreme  specimens  of  every  styl?  pre- 
sent, borders  close'y  upon  the  next  in  succession,  and  almost  appears 
amalgamated  with  it." 

In  great  works  some  disproportions  far  removed  from  the  eye  are 
not  discernible;  because  la  grand'  aria  mangia.  Without  this  ex- 
aggeration, small  parts  are  swallowed  up  by  the  serial  perspective,  and 
no  grand  effect  is  produced.  Hogarth  iu  his  "  Analysis  of  Beauty," 
refers  to  the  marked  variety  and  relief  given  by  .Sir  C.  Wren  to  his 
spires,  especially  that  of  .St.  Mary-le-buw,  as  proofs  of  his  superior 
skill  on  these  points.  The  ancients,  and  also  the  mediaeval  builders, 
enhanced  the  importance  of  their  works,  and  made  them  at  once  strik- 
ing and  eloquent,  by  the  care  they  bestowed  on  certain  features;  the 
power  of  which  spoke  immediately  to  the  soul,  and  excited  not  merely 
admiration,  but  wonder.  Yet  these  things  were  dictated  by  optical 
considerations.  "Ohjects  do  not  appear  as  they  are  in  reality,  there- 
fore the  architects  endeavour  to  make  their  works  appear  not  in  their 
true  proportion,  but  in  what  they  should  appear."— (Ancient  Maxim.) 
In  our  observations  of  ancient  constructions,  we  must  have  remarked 
the  various  artifices  had  recourse  to  for  increasing  the  eftect  of  the 
ornaments ;  of  boring  deep  holes  by  a  drill  in  some  parts  in  order  to 
give  them  a  more  decided  character  when  seen  from  the  puicjt  at 
which  they  would  be  mostly  viewed  ;  of  making  certain  masses  stand 
prominently  in  advance  of  tlie  groundwork,  and  the  habit  of  working 
the  ornaments  on  their  plain  blocks  .in  the  places  they  occupy  in  the 

building. 

NovtUy—Varntt/.—We  estimate   an   architect   according   to   the 
taste  he  evinces  in  forming  new  and  pleasing  combinations,— combina- 
tions in  which  we  see  the  feelings  which  characterise  the  poet — which 
bespeak  an  imagination  analogous  to  that  of  the  poet:  the  goodness 
of  the  originality  is  the  criterion  of  their  talent.     Mens  homi/iis  avida 
novitalis  est;  and  a  necessity  forces  itself  upon  the  artist  to  supply  this 
want,— a  power  of  invention  which  does  nut  imply  a  neglect  of  what 
our  predecessors  have  done,  Init  on  the  contrary,  a  profound  study  and 
love  of  their  best  works;  as  there  was  scarcely,  for  instance,  any  one 
so  versed  in, and  so  thoroughly  pervaded  by,  the  spirit  and  principles 
which  animated  the  ancients,  as  M.  Angelo ;  v  et  no  one  so  independent 
of  them— always  their  equal,  often  their  superior.     It  is  in  the  com- 
mand of  beautiful  forms— in  breathing  new  life  and  vigour  into  the 
marble,  that  man  shows  his  sovereignty  as  a  poet.     The  attempt  at 
novelty  will  often  yield  more  delight  than  an  atFcctation  of  taste  which 
is  foreign  to  us ;  for  it  is  an  evidence  of  the  exercise  of  thought,  a 
desire  to  create,  and  a  disdain  of  mere  imitation.     The  mind  some- 
times embodies  ideas  which  are  nothing  less  than  mental  phenomena, 
or  the  effects  of  a  peculiar  organisation ;  which  the  reason  finds  it  dif- 
ficult  to  account   for,  and  the  judgment  to  approve  ;  yet  they  are 
valuable   on   account   of  their   power   of    aw.du'iiiiig   curiosity  and 
stimulating   reflection.     Stewart  in  his    "  Philosopiiy   of  the   Human 
Mind,"   speaking  of  the   power  of  Imagination   as  connected  with 


Fine  Art,  sav-^  : — "  Without  taste,  imagination  can  produce  only  a 
random  analysis  and  combination  of  our  conceptions;  and  without 
imagination,  taste  would  be  destitute  of  the  faculty  of  invention. 
These  two  ingredients  of  genius  may  be  mixed  together  in  all  pos- 
sible proportions,  and  where  either  is  possessed  in  a  degree  re- 
markably exceeding  what  falls  to  the  ordinary  share  of  mankind,  it 
may  compensate  in  some  measure  for  a  deficiency  in  the  other.  An 
uncommonly  correct  taste  with  little  imagination,  if  it  does  not  pro- 
duce works  which  create  admiration,  produces  at  least  nothing  which 
can  offend.  An  uncommon  fertility  of  imagination  even  when  it  of- 
fends, excites  our  wonder  by  its  creative  powers  and  shows  what  it 
could  have  performed,  had  its  exertions  been  guided  by  a  more  per- 
fect model." — Art  that  is  the  result  of  this  uncontrolled  imagination, 
must  be  tested  not  so  much  by  rules  and  precedents  to  which  it  does 
not  profess  strictly,  if  at  all,  to  adhere,  as  to  the  feelings  or  impres- 
sions which  its  effects  make  on  our  minds.  Our  attention  must  not 
be  drawn  to  little  errors,  but  to  the  prevailing  beauties  which 
atone  for  them.  Small  blemishes  are  excusable  in  a  grand  build- 
ing—though of  course  the  fewer  the  better ;  yet  a  building, 
faulty  in  parts,  the  great  effect  of  which  is  imposing,  is  greater 
in  art  than  one  whose  only  praise  is,  you  do  not  see  any  faults, 
neither  do  its  beauties  impress  you.  We  must  adjudge  an  archi- 
tect's place  in  the  rank  of  artist,  by  virtue  of  the  quantity  of 
sound  intellect  and  true  taste  which  he  displays.  On  this  subject  Sir 
C.  Wren  says:* — "An  architect  ought  to  be  jealous  of  novelties,  in 
which  fancy  blinds  the  judgment;  and  to  think  his  judges,  as  well  as 
those  that  are  to  live  five  centuries  after  him,  as  those  of  his  own 
time.  That  which  is  commendable  now  for  novelty,  will  not  be  a 
new  invention  to  posterity,  when  his  works  are  often  imitated,  and 
when  it  is  unknown  which  was  the  original:  but  the  glory  of  that 
which  is  good  of  itself  is  eternal." — Hence  the  necessity  of  referring 
to  and  studying  those  principles  of  grace,  harmony,  and  proportion 
which  exist  in  the  human  mind,  and  making  them  the  foundation  on 
which  we  proceed  in  all  matters  of  design. 


HISTORY  OF  ARCHITECTURE  IN  GREAT  BRITAIN. 

A  Brief  Sketch  or  Epitome  of  the  Rise  and  Progress  of  Architecture  in 
Great  Britain.     Bj  Jamgs  Elmes. 

"  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 

Sir  Henry  Wotton. 

Although  the  ancient  Britons  may  have  dug  caves  in  their  bill  sides  and 
built  hutsiu  tlieir  woods  Tor  dwellings,  like  most  aboriginal  people,  and 
formed  temples  from  the  inteilaced  buuglis  of  trees  in  their  groves — all  of 
which  are  types  and  prefigurations  of  styles  in  architecture;  yet  its  first 
approach  to  the  dignity  of  a  Fine  Art  in  Britain  must  be  attributed  to  its 
Uumaa  discoverers.  This  great  and  powerful  people  carried  their  arts 
inlo  every  country  they  subjugated,  and  civilisation  followed  their  eagles 
among  the  remotest  barbarians  of  the  North.  M  hen  Caesar  lauded  in  Bri- 
tain, be  found  its  inhabitants  in  as  rude  a  state  of  barbarism  as  we  did  the 
New  Zealanders  or  the  inhabitants  of  Tahiti,  on  our  first  visit  to  those 
places.  The  newly  discovered  country  benelitted  greatly  by  the  arts, 
learning,  and  civilisation  of  their  invaders,  who,  wisely  appreciating  the 
natural  wealth  and  resources  of  the  country,  planted  it  as  a  Ronjan  colony, 
— to  the  reciprocal  benefit  of  both  people. 

From  the  period  of  the  establishment  of  the  Romans  in  Britain  to  about 
the  middle  of  the  fouitli  century,  the  arts  of  civilised  life  made  rapid  pro- 
gress; domestic  aichiteclure  brought  comfort  and  lasle  into  their  dwellings  ; 
and  the  sister  arts  of  painting  and  sculpture  added  taste  and  elegance  to 
the  most  wealthy.  A  Roman  army  always  brought  in  its  train  a  body  of 
anists,  artisans,  literati,  and  priests.  Their  commanders,  w  ho  were  alwayi 
liberal  and  well  educated  men,  of  the  equestrian  order,  ware  often,  like 
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Julius  Ca3sar,  llieir  own  hisloriographers,  or  were  accompanied  by  histo- 
rians aud  poets  to  celebrate  Iheir  achievements.  In  addition  lo  the  Konian 
and  native  writers.  Britain  furnishes  in  every  corner  of  its  island  architec- 
tural and  sculptural  remains  of  much  grandeur,  whilst  tesselated  pave- 
ments of  exquisite  designs,  pottery,  arms,  and  other  relics  of  the  Roman 
period  of  British  history,  attest  their  accuracy. 

The  same  style  and  taste  iu  an,  and  ihat  love  of  convenience,  comfort,  and 
splendour  that  was  found  in  the  chirf  provinces  of  Italy  and  Gaul,  which 
fell  short  only  of  imperial  Rome  itself,  pervaded  the  palaces  of  the  Roman 
generals  and  the  British  chieftains — their  coadjutors  and  allies  ;  and  Roman 
luxuries  in  architecture,  such  as  hot,  cold,  and  vapour  bulbs,  with  gymnasia, 
hyppodromes,  theatres,  and  amphitheatres,  were  lo  be  found,  as  their  ruins 
testify,  in  every  Romauo-Iiiitish  city  or  station  in  the  island.  Britain 
abounded  at  this  time  with  well-built  villages,  towns,  forts,  and  fortitied 
stations ;  and  the  whole  country  was  defended  by  that  high  and  strong 
wall,  with  its  numerous  towers  and  intervening  castles,  which  reached 
from  the  mouth  of  the  river  Tyne  on  the  east,  to  the  Solway  Firth  on  the 
west. 

This  spirit  of  improvement  that  distinguished  every  spot  whereon  the 
Romans  formed  a  settlement,  so  much  advanced  the  taste  and  increased  the 
number  of  British  artists  and  artificers,  that  iu  the  third  century  this  island 
was  celebrated  for  artistical  knowledge.  When  Constautius,  the  father  of 
Constantine  the  Great,  was  about  lo  rebuild  the  city  of  Autuu,  iu  Gaul,  in 
the  year  of  Christ  296,  being  well  acquainted  with  Britain,  of  which  coun- 
try his  wife  Helena  was  a  native,  he  procured  the  ablest  of  his  workmen 
from  there,  which,  according  to  Kusebius,  greatly  abounded  with  the  best 
artificers. 

After  the  abiindonraent  of  Britain  by  the  Romans — whose  attention  was 
called  by  insurrections  against  their  imperial  authority  in  slates  nearer 
home  to  think  raucii  of  this  distant  colony,  which  had  been  severely  ravaged 
by  the  Picts  and  Scots — the  classical  taste  in  architecture  gradually  de- 
clined, and  was  succeeded  by  various,  and  in  son.e  instances  depraved, 
styles.  The  country,  although  divested  of  Roman  armies,  had  been 
thoroughly  Romanised  by  the  enlightened  conquerors;  and  if  no  Roman 
general  or  person  of  inferior  rank  remained  behind,  the  Britons  who  had 
been  intrusted  with  command  had  become  half  Romans  by  education. 

The  earliest  city  recorded  lo  have  been  built  by  the  Romaus  was  on  the 
site  of  our  present  metropolis,  near  the  spot  on  which  St.  Paul's  Cathedral 
now  stands,  as  proved  by  the  remains  of  a  Roman  temple  discovered  when 
digging  for  its  foundations  by  Sir  Christopher  Wren,  and  olhers  more  re- 
cently found  in  taking  down  a  part  of  old  London  wall,  at  the  back  of  the 
houses  on  the  south  side  of  Ludgate  hill.  This  city  was  founded  as  early 
as  the  tifleenlh  year  of  the  Christian  era,  and  was  called  Camelodunum  ;  it 
was  destroyed  about  eleven  years  afterwards  by  tlie  Britons,  in  revenge  for 
the  cruel  treatment  received  by  Boadicea,  queen  of  the  Iceni,  from  the 
Ramans.  It  was  at  that  time  said  to  have  been  a  large  and  well  built 
town,  embellished  with  statues,  temples,  theatres,  and  other  public  struc- 
tures. From  the  circumstance  of  this  rapid  destruction,  perhaps  by  fire, 
it  is  probable  the  principal  buildings  of  that  city  were  of  timber ;  till  the 
time  of  Agricola,  who  finally  established  the  dominion  of  the  Romans  in 
Britain,  from  which  period  may  be  dated  the  first  construction  of  public 
buildings  in  the  British  capital  of  brick,  stone,  and  olher  incombustible 
materials.  Agricola  goverued  the  colony  during  the  reigns  of  Vespasian, 
Titus,  and  Domilian,  witii  equal  courage  and  hunuinily  ;  his  lesideuce  and 
seat  of  government  being  the  new  city  of  Camelodunum,  then  as  now  the 
metropolis  of  the  country. 

These  points  are  of  some  importance,  as  proving  that  the  Roman  style  of 
architecture  preceded  every  other  iu  this  island— the  hut  and  cabin  alone 
excepted.  The  Romans  not  only  erected  a  great  number  of  solid,  con- 
venient, and  magnificent  edifices  for  iheir  own  use  and  accommodation,  but 
instructed,  exhorted,  and  encouraged  ihe  Britons  lo  imitate  them. 

At  the  time  when  the  Saxon  dominion  was  gaining  ground  in  Britain, 
and  before  the  disturbed  times  of  Heugist  and  Horsa,  public  and  private 
dwellings  are  related  to  have  been  constructed  with  strength  and  magnifi- 
cence. In  the  year  of  our  Lord  480,  Arabrosius,  a  British  commander,  of 
Roman  descent,  who  had  assumed  the  regal  government  of  Kent,  built  for 
his  residence  a  splendid  palace  at  Canterbury,  which  he  made  the  metro- 
polis of  his  small  kingdom.  During  the  Saxon  heptarchy,  domestic  and 
sacred  architecture  continued  to  fiourisii,aDd  buildings  of  both  denominations 
were  erected  in  the  most  populous  pans  of  the  seven  kingdoms.  The  monks, 


who  were  the  only  architects  of  the  times,  and  who  travelled  in  fraternities 
from  place  to  place,  as  their  services  were  required,  were  a  species  of 
operative  Freemasons,  keeping  their  skill  and  crait  within  the  circuit  of 
their  own  lodges.  In  their  travels  they  visited  Rome  or  lioman  cities,  and 
tile  least  skilful  of  them  carried  away  the  types  of  iheir  art  in  their  me- 
mories only.  From  their  works  arose  the  style  called  Saxon,  which,  as  its 
earliest  efforts  pro.  e, is  a  corruption  of  the  Roman  style— perhaps  provincial, 
and  therefore  nut  in  the  purest  taste,  — made  by  memory,  or  rude  sketches 
by  untaught  arlists.  The  Saxon  style  was  called  by  the  monkish  writers  of 
those  days  *'  Opus  Romanum." 

The  elements  of  the  Saxon  style  are  too  well  known  to  the  readers  of 
this  Journal  to  need  description, -but  a  reference  to  the  crypt  of  Lasling- 
ham  Priory,  in  Suflulk;  the  remains  of  Boxgrave  Cliurch,  near  (Jhichesler, 
Sussex  ;  Waltham  Abbey  Church,  iu  Kssex  ;  among  many  other  very  early 
specimens  of  this  style,  undoubtedly  well  known  to  our  arch;eological 
readers,  bear  witness  to  this  hypothesis.  In  these  examples  will  be  found 
rude  imitations  of  bad  specimens  of  Tuscan,  Ionic,  and  Corinthian  capitals, 
with  or  without  entablatures,  and  with  or  without  archivolts,  as  seemed 
best  suited  to  the  architect's  purpose  or  his  erratic  fancy.  Bound  by  fewer 
rules  than  the  architects  of  ancient  Rome  and  Greece,  the  builders  of  these 
structures,  by  giving  way  to  their  own  picturesque  fancies,  rhuosing  or  re- 
jecting what  they  had  seen  at  pleasure,— following  however  the  best  con- 
structive rules,  among  which  "  a  Utile  stronger  timnslruiig  fiinugh"  was 
not  among  the  least,— they  erected  buildings  which  are  still  in  efficient  use  ; 
and  created  a  style  which  is  at  once  picturesque  and,  with  certain  eflects 
of  natural  scenery,  worthy  the  living  architect's  attention,  from  its  majestic 
simplicity  in  some  portions,  and  its  singular  richness  of  sculptural  embel- 
lishments in  others. 

Tills  native  Anglo-Saxon  style  is  well  suited  for  entrance  lodges  on  a 
large  scale,  or  prospect  towers  appertaining  lo  an  extensive  demesne, 
where  the  scenery  is  grand  and  majestic.  Its  preponderating,  massive,  and 
gigantic  features,  if  well  applied,  accord  with  such  purposes ;  particularly 
where  the  material  is  solid  and  dur-ible,  and  of  ralher  sombre  hue  in  its 
colouring:  tints.  A  Saxon  castellated  entrance  tower  and  portals  <if  dark 
blue  limestune,  so  common  in  the  mountainous  districts  of  North  Wales 
and  the  central  parts  of  Ireland,  would  form  au  appropriate  adjunct  to  any 
of  those  romauti';  spots  with  which  these  islands  abound. 

As  excellence  is  always  advancing,  so  did  architecture  and  its  sister  arts 
advance  with  varied  steps  in  this  country.  Its  vicissitudes  may  be  arranged 
into  epochs  or  eras  in  somewhat  like  the  following  mar.ner,  and  will  be  so 
considered  in  this  inquiry.  Namely,  from  the  splendour  of  the  Augustan 
age  — an  emanation  of  which  had  reached  us  during  the  administrations  of 
Claudius,  Auloniiius.  and  Agricola — till  the  declension  of  pure  taste  by  the 
expulsion  of  the  Romaus,  and  the  substitution  of  other  arts,  literature,  and 
customs,  formed  by  the  association  of  the  ancient  Britons — their  Saxon 
colleagues,  which  completely  established  the  style  called  Saxon. 

Next  arrived  that  state  of  transition  in  which  the  art  continued  from  the 
pure  Saxon  times  till  the  rise,  progress,  decline,  and  fall  of  that  eminently 
beautiful  style  called  Gothic,      ibis  stjle  is  so  varied  and  so  expansive 

that  it  is   nearly  impossible  to  catch  it  within  the  limits  of  a  definition it 

almost  eludes  descriptiou,  and  has  occasioned  more  schiAUis  anion<'  writers 
on  art  than  other  style  of  architecture  extant.  It  has  rules — but  ihey  are  so 
discursive  and  ideal  that  no  true  code,  like  the  Vitruvian  or  ihe  Classical 
styles,  has  yet  been  formed.  Some  admirers  of  this  style  object  lo  the 
epithet  applied  to  it  as  derogatory  to  its  importance; — but  the  Society  of 
Friends  scarcely  ever  object  to  the  title  given  them  originally  in  derision, 
and  are  not  oU'ended  as  being  described  as  Ihe  people  called  Quakers. 
However  objectionable  the  title  may  appear,  it  has  become  loo  general 
now  lo  be  altered  ;  and  the  frieniis  of  the  style  are  bound  to  receive  it  as 
an  honourable  distinction.  Perliaps  a  more  satisfactory  title  may  be  ob- 
tained by  calling  it  the  Anglo.Germanic  style.  The  late  Sir  John  Soane 
used  to  tell  us  students  of  the  Royal  Academy,  in  his  lectures,  emphaticly 
that  Gothic  architecture  was  any  thing  that  was  not  Grecian.  Wreu  un- 
fortunately called  it  **  a  gross  concameration  of  heavy,  melancholy,  and 
monkish  piles."  But  Wren  was  bliud  to  the  beautiful  details  of  Gothic 
architecture,  although  he  appreciated  those  of  its  scientific  conslructiuu  and 
its  general  forms,  as  his  well  known  reverence  for  King's  College  Cliapel, 
Cambridge,  which  he  declared  to  be  inimitable;  and  his  clumsy  imitatiuu  of 
York  Minster  iu  his  west  front  of  Westminster  Abbey  ;  his  pseudo  Gothic 
ofSt.  Mary,  Aldermary  ;  his  almost  beauliful  imitation  of  Magdalen  Tower 
Oxford  ;  in  that  of  St.  Michael,  Cornhill,  tacked  by  the  way  to  a  Doric 
interior;  and  his  singularly  beautiful  spire  of  .St.  Dunstan  in  the  East  ^i. 
though  disfigured  by  Roman  mouldings,— abuuduutly  testify.  Nor  must  ihe 
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Gothic  construction  of  some  of  the  concealed  parts  of  St.  Paul's  Catheilral 
be  omitted  i"  this  category  of  Wren's  blindness  to  the  beauty  of  this  style, 
,ir  of  his  willingness  to  be  taught  by  such  an  enemy  to  the  taste  he  revered. 
It  is  painful  to  speak  thus  of  a  man  like  Wren,  but  his  fame  as  a  mathe- 
matician, and  as  the  greatest  constructive  architect  that  EnRland  has  pro- 
duced, besides  his  many  other  eminent  qualities  in  the  highest  branches  of 
learning  and  science,  will  more  than  counterbalance  this  defect,  although 
not  a  small  one. 

An  eminent  living  architect  and  writer  on  his  art,  has,  on  the  contrary, 
pronounced  his  liat  ex  cathedra  (that  is  of  his  own  chamber)  that  Grecian, 
Roman,  Byzantine,  or  such  like  architecture,  used  in  ecclesiastical  edifices  is 
I'agan  and  unchristian  ;  as  did  Taylor  the  Platonist  declare,  in  as  dictato- 
rial a  manner,  that  all  who  did  not  believe  in  the  religion  of  the  Platonic 
school  were  infamous,  daring,  and  Galilean.  What  says  the  anathematizer 
of  Pagan  and  unchristian  edifices,  to  the  "  Pagan  and  unchristian"  style 
of  the  (so  called)  Cathedral  of  the  Christian  world,  the  throne  of  gods,  vice, 
gerent  upon  earth;  whence  in  by-gone  days  were  fulminated  the  anathemas 
of  the  head  of  the  Christian  church  against  all  heretics  and  unbelievers  ? 
or.of  any  other  of  ihe  Christian  churches  in  that  self  called  capital  of  the 
Christian  world  ?  or,  of  the  beautiful  Christian  churches  of  Michafl  Angelo, 
Raffaelle,  Bramante,  Palladio,  Scamozzi,  and  other  Christian  architects  of 
the  Medicean  period  of  Italian  art,— to  say  nothing  of  the  more  recent 
Christian  church,  designed  and  executed  by  the  catholic  and  tasteful 
Canova  7 

William  Hazlitt  justly  compares  the  correctness  and  chastened  rules  of 
Grecian  architecture  to  those  of  the  Greek  tragedians,  and  the  elements  of 
its  style  to  the  purity  of  their  incomparable  language.  "  A  Doric  temple," 
observes  this  discriminating  critic,  "  differs  from  a  Gothic  cathedral,  as 
Sophocles  does  from  Shakspeare."  The  principle  of  the  one  being  simpli- 
city and  harmony,  governed  by  severe  rules  ;  that  of  the  other  richness  and 
power  directed  more  by  fancy  and  taste  than  by  too  rigid  an  observance  of 
scholastic  discipline.  The  one  relies  on  form  and  proportion,  the  other  on 
quantity  and  variety,  and  prominence  of  parts.  The  one  owes  its  charm  to 
a  certain  union  and  regularity  of  feeling,  the  other  adds  to  its  effects  from 
complexity  and  the  combination  of  the  greatest  extreme.  The  Classical 
appeals  to  sense  and  habit,  the  Gothic  or  romantic  strikes  from  novelty, 
strangeness,  and  contrast.  Both  are  founded  in  essential  and  indestructible 
principles  of  human  nature. 

If  the  Gothic  style  be  considered  as  a  genus  in  architecture,  it  may  be 
divided  into  three  5;(ecies:— the  robust, the  ornate,  a.n<i  Ihe  florid.  Under 
the  term  robust,  may  be  classed  all  the  varieties  of  Saxon  or  Early  British 
architecture;  under  the  ornate,  the  Anglo-Norman  or  English;  and  under 
the  florid,  the  gorgeously  embellished  works  of  the  Plantagenets  and 
Tudors,  which  romantic  species  flourished  resplendently  till  it  reached  its 
meridian  grandeur  in  those  ages,  and  may  date  its  decline  from  the  intro- 
duclion  of  classical  literature  in  the  reigns  of  Henry  VIII.  and  Elizabeth, 
when  Roman,  or  rather  Italian,  architecture  began  to  mix  itself  with  our 
native  Saxon  and  British  styles,  as  its  words  did  with  our  language;  and 
we  were  then,  Shakspeare  and  Bacon  excepted,  pedants  in  both. 

Various  hypotheses  have  been  formed  upon  Ihe  origin  of  this  beautiful 
and  original  style.  The  learned  German  critic.  Dr.  Moller,  principal  archi- 
tect to  the  Landgrave  of  Hesse,  in  his  Essay  on  the  Origin  and  Progress 
of  Gothic  Architecture,  traced  in  and  deduced  from  the  ancient  edifices  of 
Germany,  with  reference  to  those  of  England  ;  and  the  English  Archaeolo- 
gist, Sir  James  Hall,  in  his  profound  work  on  the  same  subject,  derived 
them  from  a  similar  source,  namely  : — 

1.  From  the  sacred  groves  or  thickets  of  the  ancient  Celtic  nations. 

2.  From  huts  made  with  the  entwined  branches  of  trees. 
:(.  From  the  structure  of  the  framing  in  wooden  buildings. 

4.  From  the  pyramids  and  obelisks  of  Egypt. 

5.  From  the  imitation  of  pointed  arches  generated  by  the  intersection  of 
semicircles. 

Holbein,  and  olher  painter-architects,  whojdourished  in  the  last  Henry, 
and  his  daughter  Elizabeth,  introduced  the  mongrel  style  affectedly  called 
Elizabethan,  <,\  hich  is  neither  pure  nor  classical,  but  a  rambling  picturesque 
style  of  shreds  and  patches. 

Palladio,  the  father  of  that  style  of  architecture  which  was  introduced 
into  England  by  Inigo  Jones,  read  his  Vitruvius  in  the  true  spirit  of  its 
author;  and  delineated  restorations  of  ruins  of  ancient  Rome  in  a  purer 
style  than  perhaps  existed  in  some  of  their  originals.  The  style  of  domestic 
architecture  which  this  great  Italian  master  formed  from  his  study  of  these 
splendid  ruins  may  be  gathered  from  the  numerous  Roman  villas  and 
palaces  with  which  he  studded  almost  every  part  of  bit  native  Italy.  Two 


fine  specimens  of  his  immediate  stjle  may  be  gathered  from  Inigo  Jones's 
adaptation  of  his  quadrilrontal  villa  at  Amesbury,  in  Wiltshire,  and  Lord 
Burlington's  little  gem  at  Chiswick,  now  belonging  to  the  Duke  of  Devon- 
shire ;  which  Lord  Chesterfield  declared  was  so  pretty,  although  not  large 
enough  for  a  chimney  ornament,  was  too  large  for  an  appendage  to  bis 
watch  chain.  Both  are  masterly  imitations  of  Palladio's  villa,  which  he 
erected  for  the  Magnate  Biaggio  Saraceno  at  Vicenza,  and  prove,  with  Sir 
Joshua  Reynolds,  that  skilful  adaptations  are  not  always  plagiarisms. 

Had  Palladio's  views  been  directed  to  Greece  instead  of  Italy,  and  had 
he  studied  the  ruins  of  Athens,  such  as  they  were  in  his  time,  instead  of 
those  of  ancient  Rome,  and  had  delineated  restorations  of  the  Propyleium, 
the  Parthenon,  the  Theseium,  the  Agora,  the  triple  temple  of  Minerva 
Polias,  and  other  gems  of  that  splendid  city,  with  Vitruvius  in  his  mind, 
instead  of  Ihe  lemples  of  Fortuna  Virilas,  of  Concord,  of  Peace,  the 
Theatre  of  Marcellus,  and  such  like  coarse  imitations  of  the  Grecian  style, 
— or  the  ruins  of  the  Greek  theatres,  instead  of  the  Roman,— he  would 
have  formed  a  school  of  architecture,  founded  on  those  structures  whence 
Vitruvius  drew  his  rules,  and  as  much  superior  to  that  called  Palladian  as 
are  the  works  of  Iclinus,  Callicrales,  and  Phidias  to  the  Coliseum,  the 
Amphitheatre  at  Verona,  the  palace  of  Dioclesian  at  Spalatro,  Ihe  Golden 
palace  of  Nero  at  Rome,  and  the  other  canons  from  which  Palladio  formed 
his  style. 

The  Roman  style  of  architecture  was  more  successfully  cultivated  iu 
England  in  Ihe  reigns  of  James  I.  and  Charles  I.  than  in  any  preceding 
lime  since  the  occupation  of  Britain  by  the  Romans,  both  of  whom  were 
liberal  patrons  of  Jones ; — it  perished,  as  did  all  the  tasteful  arts,  through 
the  fury  of  the  Iconoclasts  and  Roundheads  of  the  Commonwealth; — rose 
again  under  the  fostering  patronage  of  Charles  II.,  who  possessed  some  of 
the  taste,  if  not  the  virtues,  of  his  father  ; — was  eclipsed  by  ignorance  and 
bigotry  in  the  reign  of  James  II.  ;— and  from  that  period  till  the  reign  of 
George  III.  a  mere  blank  is  presented  in  the  history  of  the  art. 

Among  the  best  specimens  of  our  earliest  domestic  architecture,  Hamp- 
ton Court,  in  Herefordshire,  affords  a  good  example.  It  is  cited,  from 
having  come  nearer  our  times  in  an  unaltered  slate  than  many  others  of 
like  antiquity.  It  was  erected  in  the  reign  of  Richard  II.  (about  1380), 
by  the  Duke  of  Hereford,  afterwards  Henry  IV.  The  mansion  was 
thoroughly  repaired,  or  rather  restored,  about  a  century  ago,  by  Lord 
Coningeshy,  it  having  been  the  baronial  seat  of  his  ancestors.  It  con- 
tained, after  the  re-instatement,  seven  very  noble  apartments  of  stale, 
richly  furnished,  and  numerous  convenient  dwelling  rooms  and  chambers, 
with  suitable  offices  for  a  large  retinue  of  servants  ;  extensive  gardens, 
well  planted  and  laid  out  in  the  formal  style  of  the  times  ;  a  large  park, 
and  noble  demesne  ;  a  well  slocked  decoy,  for  wild  fowl ;  and  every  ad- 
vantage both  for  pleasure  and  convenience. 

The  foreign  wars,  and  civil  commotions  at  home,  left  the  English  kings, 
nobles,  and  people  little  lime  for  the  cultivation  of  the  Fine  Arts.  There- 
fore, no  great  progress  was  made  in  architecture,  except  in  fortified  resi- 
dences for  the  aristocracy,  and  ecclesiastical  buildings,  erected  or  enlarged 
by  pious  devotees  and  profligate  soldiers, — who  compounded  for  their  sms 
committed  abroad,  by  erecting  or  endowing  ecclesiastical  buildings  and 
religious  services  at  home,  for  the  good  of  their  souls.  This  state  of 
foreign  warfare  and  domestic  insecurity  continued  during  Ihe  reigns  of  Ihe 
fourth,  fifth,  and  sixth  Henries,  till  the  successful  establishment  of  the  Earl 
of  Richmond  as  Henry  VII.  gave  security  and  much-requind  peace  to 
the  country.  Before  the  time  of  Richard  III.,  however,  I'rosby  Hall, 
which  has  been  recently  beautifully  restored,  was  erected  ;  it  is  a  splendid 
specimen  of  this  style,  and  was  in  its  day  a  sumptuous  metropolitan  resi- 
dence. The  same  golden  age  of  English  architecture  produced  that 
delightful  miracle  of  tasteful  and  scientific  construction — King's  College 
Chapel,  Cambridge  ;  and  other  sacred  edifices,  that  do  honour  to  ibeir 
authors.  Henry  VII.  completed  what  may  be  considered  the  perfection 
of  the  Florid  style  in  his  mausoleum  at  Westminster,  now  called  Henry 
VII.  Chapel, — and  brought  over  to  this  country  Tortegiaus,  the  rival  and 
combatant  of  Micha;!  Aogelo,  to  execute  his  magnificent  tomb  of  bronze, 
for  the  reception  of  his  mortal  remains. 

The  mixed  anomolous  style  that  was  introduced  into  England  after  the 
sun  of  the  Tudor  style  ha<l  set,  by  ornamental  and  scenic  painters  from 
Flanders  and  other  parts  of  the  Low  Countries,  obtained  the  patronage  of 
the  rich  for  fashion  sake,  and  in  imitation  of  Ihe  bad  taste  of  Ihe  court 
from  the  middle  of  the  reign  of  Henry  VIII.  till  the  time  of  James  I., 
Holbein,  Zucchero,  and  iheir  royal  mistress,  Elizabeth,  may  be  esteemed 
its  sponsors ;  and  it  revelled  in  bold  misrepresentations  of  Palladian 
purity,  grafted   upon   a  Flemish   stalk  ;    and  abounded   in  orders   upoa 
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orders,  bows,  niches,  grolesque  imagery,  and  foliage — "  gorgons  and  hy- 
dras and  chimeras  dire,"'  Ihrown  about  with  all  the  redundancy  of  picto- 
rial wHulouness  ;— half-timbered  houses  of  divers  colours  ;  "  black  spirits 
and  white,  blue  spirits  and  grey,"  grinning  horrible  defiance  to  good  taste, 
in  this  pedantic  style,  which  alike  infested  our  language  and  our  architec- 
ture. It  closed— to  show  what  height  architectural  absurdity  may  reach- 
in  the  portal  entrance  of  the  schools  at  Oxford,  where  the  five  orders  of 
Italian  architecture,  caricatured  in  the  worst  taste,  are  piled  one  upon 
the  other— the  brawny  Tuscan  at  the  bottom,  almost  crushed  by  the 
superincumbent  weight,  and  the  lanky  Composite  at  the  top. 

This  aberration— for  style  it  cannot  properly  be  called— thanks  be  to  the 
improved  taste  acquired  by  Prince  Charles  and  his  gay  companions,  who 
rubbed  off  their  pedantic  rust  by  continental  travel,  a  better  style  in  art 
prevailed  ; — Vandyke  superseded  Holbein,  substituting  nature  for  dry 
afl'ectation  ;  and  Jones  threw  the  nameless  and  irresponsible  architects  of 
the  monstrosities  of  the  Elizabethan  period  into  that  obscurity  which  all 
the  endeavours  of  the  elegant  pencils  of  modern  draughtsmen  have  not 
been  able  to  revive. 

The  Roman  or  Italian  style  of  architecture,  adapted  to  domestic  eco- 
nomy, was  first  introduced  with  classical  purity  into  this  country  by  Inigo 
Jones,  who  flourished  in  the  reigns  of  James  I.  and  his  sod  Charles,  and 
died  neglected  in  the  tasteless  times  that  succeeded  the  beheading  of  his 
royal  patron.  Tlie  most  distinguished  works  of  this  eminent  English 
architect,  are  the  before-mentioned  mansion  at  Amesbury,  in  Wiltshire  ; 
that  on  the  nortliern  side  of  Greenwich  park,  which  now  forms  the  central 
building  to  the  Royal  Naval  School ;  and  at  the  same  time,  an  appropriate 
centre  to  the  Royal  Hospital  as  viewed  from  the  river;  Shaftsbury  House, 
in  Aldersgate-street,  forujerly  the  town  mansion  of  the  nobleman  of  that 
name,  and  now  subdivided  into  a  series  of  shops  and  the  establishment  of 
the  General  Dispensary  ;  some  town  houses  on  the  southern  side  of  Long- 
acre,  the  pilasters  and  Corinthian  capitals  of  which  are  still  in  existence  ; 
some  mansions  ou  the  west  side  of  the  square  called  Lincoln'sinn-fields, 
the  ground  plot  of  which  he  set  out  the  same  size  as  the  large  Egyptian 
pyramid ;  and  the  grand  piazza  of  Covent  Garden,  which  is  fast  disap- 
pearing under  the  hands  of  the  building  innovators.  Among  his  most 
celebrated  town  mansions,  may  be  mentioned  that  of  the  Duke  of  Bed- 
ford, on  the  north  side  of  Bloomsbury-square,  which,  with  its  gardens 
and  pleasure  grounds,  occupied  the  whole  areas  of  Russell  and  Tavistock 
squares,  almost  up  to  the  New  road.  It  was  taken  down  to  make  way 
for  the  profitable  improvements  by  building  speculators  of  that  brown 
brick  suburb  of  the  metropolis.  It  was  a  perfect  Italian  villa,  carefully 
adapted  to  our  climate,  and  contained  among  its  state  apartments  an  ex- 
tensive picture  gallery.  Among  its  pictures  was  that  fine  set  of  copies 
from  the  cartoons  of  Rafl'aelle,  made  on  canvas  in  turpentine  colours  by 
Sir  James  Thornhill,  and  presented  by  Francis,  Duke  of  Bedford,  to  our 
Royal  Academy  of  Arts. 

For  the  satisfaction  of  such  of  our  architects  who  have  not  yet  learned 
to  despise  old  "  Iniquity  Jones,"  as  Ben  Jonson  called  bim  in  one  of  his 
satires,  Harcourt  House,  on  the  west  side  of  Cavendish-square,  still 
remains  in  almost  its  pure  pristine  state,  for  their  contemplation.  But  let 
them  be  quick  about  it,  for  it  has  already  been  looked  at  by  the  architect 
of  an  innovating  Joint  Stock  company,  for  the  purpose  of  converting  it 
into  a  series  of  club  chambers,  like  those  of  the  Albany,  Piccadilly.  It 
is  not  an  upholsterer's  mansion — all  carpeting,  flock  papering,  gilt  papier 
mach^,  and  gewgaws  ;  but  a  solid  substantial  structure,  of  sound  brick 
and  stone,  marble  sculptures,  and  fine  oak  carvings ;  built  for  ages  and 
for  the  occupation  of  a  noble  English  family,  who  could  boast,  like  the 
Italian  notables,  that  it  was  built  by  their  ancestors,  generations  ago,  and 
had  never  been  occupied  but  by  their  own  race.  The  noble  founder,  to  do 
justice  to  his  architect,  has  placed  bis  bust  in  a  conspicuous  part  of  the 
principal  front. 

Among  his  works  that  are  still  extant  is  the  Dormitory,  at  Westminster 
School;  its  exterior  is  strongly  marked  by  the  prevailing  character  of  his 
style — a  correct  manly  simplicity,  and  a  just  proportion  of  the  component 
parts  characteristic  of  its  use  ;  the  interior  of  the  upper  story  is  well 
enough  for  the  use  of  the  scions  of  aristocracy  who  occupy  it,  and  is 
annually  used  as  the  theatre  for  the  performance  of  the  Latin  plays  by 
the  Westminster  scholars. 

In  enumerating  the  works  of  Inigo  Jones,  his  vast  and  splendid  porlico 
to  the  old  cathedral  of  St.  Paul,  that  was  destroyed  by  the  great  fire  of 
London,  must  not  be  forgotten.  Its  proportions  and  dimensions  may  be 
«een  in  Kent's  publication  of  his  works  ;  but  the  vastness  and  grandeur  of 
this  stupendous  portico,  so  far  superior  to  any  other  in  England,  and  per- 


haps in  Europe,  can  be  better  imagined  than  described.  Of  the  propriety 
of  adding  a  Roman  portico  to  a  Gothic  cathedral,  much  cannot  be  said; 
but  perhaps  the  architect  contemplated  the  completion  of  a  Christian 
cathedral  in  a  similar  style  with  his  portico.  It  has  been  compared  to  a 
pension  given  by  a  profligate  king  to  a  parasitical  favourite,  as  being  a 
good  thing  ill  applied.  Lord  Burlington  said  of  it,  on  viewing  the  new 
cathedral—"  When  the  Jews  saw  the  second  temple  they  wept." 

These  works,  and  some  unexecuted  designs,  published  by  Kent  at  the 
expense  of  the  Earl  of  Burlington,  show  the  fertility  of  this  architect's 
mind,  and  the  skill  with  which  he  adapted  the  best  styles  of  Roman 
architecture  to  the  domestic  conveniences  required  by  an  English  family 
in  our  variable  climate.  His  church  of  St.  Paul,  Covent  Garden,  which 
he  built  for  the  parsimonious  Duke  of  Bedford,  who  desired  a  mere  baru 
for  the  US3  of  his  Covent  Garden  tenants,  and  was  informed  his  desire 
should  be  complied  with  it,  but  it  should  be  the  finest  barn  in  Europe, 
also  shows  the  dexterity  with  which  Jones  could  use  the  plainest  mate- 
rials. It  produced  the  desired  eflect,  and  stands  alone  as  a  masterpiece  of 
Frudal  architecture,  proving  how  the  mind  of  a  man  of  genius  can  over- 
come difficulties.  It  is  the  only  specimen  of  the  true  Vitruvian  Tuscan 
ever  known  to  have  been  executed.  The  late  Mr.  Hardwick  displayed 
becoming  reverence  for  the  master  mind  of  his  great  predecessor,  by 
attempting  no  improvements  upon  this  singular  example  of  church  archi- 
tecture, when  he  repaired  it  nfter  a  destructive  fire. 

Heriot's  Hospital,  near  Edinburgh,  an  early  work  of  this  architect, 
before  he  had  matured  his  taste  by  foreign  travel  and  the  study  of  the 
great  Italian  masters,  has  little  to  recommend  it,  excepting  the  simplicity 
and  aptitude  of  the  plan  to  its  purpose.  The  architectural  world  is  in- 
debted to  Mr.  Goldicutt  for  some  tasteful  etchings  of  the  plan  and  details 
of  this  building.  The  only  other  work  of  Jones  in  Gothic  architecture  is 
the  Chapel  in  Lincoln's  inn,  and  proves  that  neither  he  nor  Wren  compre- 
hended the  spirit  of  this  beautiful  style. 

His  greatest  work,  however,  was  the  magnificent  palace  which  he  de- 
signed for  James  I.,  the  Banquetting  House,  Whitehall,  now  used  as  a 
military  chapel,  being  the  only  part  executed.  It  was  to  have  covered  an 
immense  plot  of  ground,  extending  from  jCbaring-cross  on  the  north,  to 
Richmond-buildings,  Parliament-street,  on  the  south  ;  and  from  the  river 
on  the  east,  to  the  Parade  in  St.  James's-park  on  the  west.  Four  such 
buildings  as  the  present  chapel  were  designed:  one  opposite  to  it,  near 
the  site  of  Melbourne  House  ;  the  other  two,  one  in  a  line  with  it,  near 
Scotland-yard,  and  the  other  opposite  thereto,  on  the  site  of  the  Admiralty, 
—and  were  to  be  used  as  a  banquetting  room,  a  royal  chapel,  a  throne- 
room,  and  a  hall  of  audience.  They  were  to  be  connected  by  a  variety  of 
stale  and  domestic  apartments,  official  residences,  spacious  courts  for  air 
and  light,  and  every  accommodation  for  a  royal  palace,  suited  for  the 
greatest  monarch  in  Europe.  The  circular  court  surrounded  by  an  arcade 
supported  by  statues,  thence  called  the  court  of  the  Caryatides,  was  one 
of  the  finest  conceptions  that  ever  emanated  from  the  mind  of  any  archi- 
tect— ancient  or  modern.  The  whole  design,  which,  thanks  to  the  liberal- 
ity of  the  great  Earl  of  Burlington,  has  been  published,  with  numerous 
and  ample  details  of  all  its  parts,  is  a  perfect  school  in  itself  for  an  archi- 
tectural student:  the  masterly  skill  with  which  the  architect  has  conquered 
the  diflicult  arrangements  of  the  slate  and  private  apartments,  without 
unnecessary  interference  with  each  other,— the  manner  in  which  he  has 
arranged  the  various  courts  for  light  and  air,— and  the  unJerground  apart- 
ments for  domestic  use, — and  complete  drainage  necessary  for  the  salu- 
brity of  such  a  vast  assemblage  of  buildings,  combined  with  consummate 
skill  into  one  perfect  whole,  should  form,  with  his  mansions  and  villas,  the 
study  of  every  aspirant  to  architectural  honours.  These  works  of  Inigo 
Jones  would  alone  furnish  a  series  of  lectures  on  the  skilful  adaptation  of 
architectural  grandeur  to  domestic  comfort  and  internal  convenience,  wor- 
thy the  talents  of  the  greatest  master  of  the  present  day.  This  great 
English  architect  and  his  worthy  successor,  Sir  Christopher  Wren,  are,  to 
our  national  disgrace,  better  understood  and  more  highly  appreciated  in 
France  and  Germany  than  in  their  native  England. 

The  only  executed  portion  of  this  magnificent  design — namely,  the  mili- 
tary chapel  or  banquetting  house  — is,  like  the  part  from  which  it  is 
detached,  grand  in  style,  but  unequal  in  some  of  its  less  important  details. 
The  conception  of  which,  considered  as  the  small  part  of  a  mighty  whole 
is  in  itself  noble  ;  its  primary  divisions  are  few  and  simple;  its  openings 
large  and  handsome  ;— but  as  a  whole  it  is  unequal  in  composition  and  in 
style.  The  play  of  light  and  shade  produced  by  the  breaks  over  each 
column  is,  in  a  minute  taste,  the  very  opposite  to  grand.  The  Ionic  speci- 
men— the  invention  of  which  is  attributed  to  Scamozzi,  but  is  reallj  a 
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corruption  of  the  angular  capilals  of  tlie  temiile  of  Minerva  I'ulias — is 
one  of  the  worst  and  the  raost  impure  thai  he  could  huve  selected  ;  the 
modillions  do  not  belong  to  the  order,  and  approach  loo  nearly  to  those  of 
the  Corinthian.  If  one  order  upon  another  be  ever  admissible,  the  Co- 
rinthian should  mt  ha>e  been  excluded  for  the  purpose  of  introducing  the 
Composite. 


ON  THE  SCREW  PROPELLER. 

In  the  f  )llowing  paper  we  propose  to  examine  theoretically  the  beat 
angle  for  the  worm  of  the  screw-propeller — taking  for  granted  the  theo- 
retical forniultB  for  the  resistance  of  fluids.  At  some  future  opportunity, 
we  propose  to  investigate  the  problem  in  a  more  practical  manner,  and  to 
supply  conditions  for  the  best  form  of  the  screw  it.-^elf,  with  reference  to 
strcDgth  and  useful  effect. 


L 

A  I 


•B/^ 


ei/ 


Let  BE  D  be  a  small  plane  rectangular  lamina  of  rigid  matter, attached 
by  means  of  a  rigid  rod  A  IJ,  without  weight,  to  an  axis  A  L,  which  is 
horizontal,  and  about  which  the  rod  A  B  can  revolve  in  a  vertical  plane- 
Let  the  rod  A  B  be  in  the  plane  E  B  D  and  perpendicular  to  the  sideE  C  D  ; 
also,  let  the  small  lamina  E  B  D  make  an  /  8  with  the  vertical  plane 
in  which  A  B  rotates ;  and  let  the  area  of  the  plane  E  B  D  =  fc. 

If  the  axis  A  L  be  fixed  to  a  vessel  floating  in  WHter  or  any  other 
fluid,  and  the  point  A  be  at  such  a  depth  below  the  surface  that  E  B  D 
will  always  be  in  the  fluid,  and  A  B  be  made  to  revolve  rapidly  in  the 
direction  C(/,— the  resistance  of  the  fluid  upon  BED,  resolved  iu  a 
direction  parallel  to  A  L,  will  cause  the  vessel  to  move  in  the  direction  A  L. 
Now,  the  worm  of  a  screw,  having  A  L  for  its  axis  (the  plane  of  any 
element  of  the  worm  being  supposed  to  contain  the  line  A  B),  may  be 
supposed  to  be  made  up  of  an  infinite  number  of  small  elements,  similar 
to  E  B  D.  The  rotation  of  such  a  screw  would,  therefore,  cause  the  ves- 
sel to  move  through  the  water.  If  the  propulsion  were  caused  not  by  one 
unbroken  worm,  but  by  several  portions  of  the  same  worm,  symmetrically 
and  oppositely  disposed  about  the  axis,  the  resolved  parts  of  the  resist- 
ances perpendicular  to  the  axis  will  destroy  each  other,  and  the  motion  of 
the  vessel  will  be  steady  and  in  a  straight  line.  M'lieu  the  vessel  is  moving 
with  an  uniform  velocity,  the  resistance  of  the  water  to  its  motion  will 
exactly  equal  the  resistance  to  the  screw,  resolved  in  the  same  direction  ; 
and  the  sum  of  the  moments  of  these  two  resistances  about  the  centre  of 
gravity  of  the  vessel  will  be  zero. 

To  return  to  the  consideration  of  the  single  element  E  B  D,  supposing 
the  vessel  moved  has  a  velocity  »,  and  the  resistance  to  its  motion  is  R,  let 
us  determine  the  value  of  the  Z  9,  when  the  amount  of  moving  power 
expended  is  a  minimum.  Let  p  be  the  density  of  the  fluid  ;  r  =  distance 
-A  B ;  m  the  angular  velocity  of  E  B  D.  Let  Fr  be  the  moment  of  the 
pressure  about  A  L,  E  B  D  exerts  when  moving   with  an  angular  velocity 

Fr 
1  ;  then,  if  the  moving  power  be  constant,  — 'will  be  the  moment  of  the 

pressure  exerted  by  E  B  D  when  moving  with  an  angular  velocity  m. 
Consequently,  the  resolved  part  of  the  velocity  of  E  B  D  perpendicular 
to  E  B  D  is  (in  r  sin.  B  —  r  cos.  6);  and  the  resistance  against  E  B  D 
J  p  At  ^ m  r  sin.  $  —  v  cos.  6  J.- ;  B  C  being  supposed  indefinitely  short  com- 
pared with  A  B. 
The  resolved  part  of  the  resistance  parallel  to  A  L  is 

J  p  fc  I  m  r  sin.  0  —  i-  cos.  6  \  -  cos.  9  =  R, 

siBce  I),  the  velocity   of  the  vessel,  is  by   hypothesis  uniform.     Also,  since 
the  motion  of  A  B  is  uniform, 

Fr 
Jpfc  |mr6in.  9  —  v  cos.  9|=.  sin.  9  x  r  =  —  ; 


Km 

■    F    ■ 


cot.  9 : 


• .  m  =  --  cot  ( 
H 


*  We  here  suppose  that  no  part  of  the  power  of  the  engiae  is  ezpended  in  overcoming 
Mk  friction  and  resistance  to  motion  of  its  several  parts. 


.  •  .  J  p.  fc.  {  1{  .  COS.  9  —  f  COS.  9  }  ' .  cos.  9  =:  R  ; 

.■.Fr  =  Rr  +  ^^-^^^_3. 

In  this  expression,  it  is  clear  that  F  is  least  when  cos.  9  is  greatest— that 
is,  when  cos.  9=1,  aud  .  •  .  m  =  Q-  The  interpretation  of  this  appar- 
ently paradoxical  result  shows  that  the  smaller  the  augle  of  the  worm  of 
the  screw,  the  less  is  the  power  lust  iu  transferring  motion  to  the  vessel. 
There  are,  however,  certain  practical  considerations  which  cannot  be  ne- 
glected in  delcrmiMing^he  best  value  for  9  In  the  first  place,  we  have 
supposed  the  lamina  E  tJ  D  to  be  indefinitely  ihiu,  and  that  all  the  resist- 
ance is  perpendicular  to  E  B  I) ;  this,  in  practice,  is  not  the  case  : — the 
resistance  against  E  B  D  being  very  cousiderable,  it  follows  that — in  order 
for  the  material  connection  of  E  B  D  with  A  L  not  to  be  destroyed  by  so 
great  a  strain— E  B  D  must  he  of  appreciable  thickness. 

Let  the   area  of  edge  of  E  C  B  = /i ;  then   neglecting  the  eflect  of  the 
mass  of  E  B  D  and  its  weight,  we  should  have  trie  following  equations  ; 
ipk  ^7nr  sin.  9— i^  cos.  9  j.  =  cos. 9—  \pli  /mrcos.9  +  i-  sin. 9}=  sin.  9=  R 

f  1  F 

and,  JpA-|mrsiu  9— f  cos.  9}'- sin. 9  + Jp/i  (inr  cos. 9  + r sin. 9)- cos.  9  =- 

In  these  expressions  we  find  that  R  is  diminished,  while  F  is  increased  ; 
consequently,  there  is  a  double  loss  of  power.  F  must  be  increased  to 
balance  a  resistance  which  not  only  dues  not  accelerate,  but  actually  re- 
tards, the  motion.  Also,  the  new  terms  introduced  rapidly  increase  by 
diminishing  9 :  a  value  of  9  =  20"  would  probably  make  F  nearly  a  mini- 
mum. 

The  whole  theory  of  resistances  is,  however,  so  little  to  be  depended 
upon,  that  the  results  we  have  obtained  can  only  be  regarded  as  a  rough 
method  uf  approximating  to  the  truth.  In  a  futuie  number  of  the  Journal 
we  hope  to  be  able  to  continue  the  subject,  founding  our  investigations  on 
data  of  observation  and  experiment. 

[In  the  number  for  April,  in  the  article  "  On  the  Motion  of  Fluids," 
p.  9S,  for  •'  the  equal  number  for  v," — read,  "  the  equations  for  ti ;"  and , 
p.  U8,  col.  2,  for  the  •'  mean  vertical  velocity  of  the  particles," — read  "  the 
mean  velocity  of  the  particles  in  direction  of  the  tube."] 


SEWAGE  .\ND  DRAINAGE. 

Since  our  last  number,  we  have  seen  with  the  deepest  regret,  that  the  Go- 
vernment have  agreed  to  leave  out  from  their  sanitary  measures  for  the  pre- 
sent year  the  metropolitan  districts.  It  is  most  painful  to  (effect  that  two 
millions  are  left  exposed  to  the  evils  of  a  mo^t  ineflicient  system  of  sanitary 
administration,  at  a  time  vihea  the  scarcity  of  food  is  sure  to  produce  severe 
disease,  and  when  there  is  every  likelihood  of  the  .\siatic  cholera  spreading 
through  Europe  to  this  country. 

If  there  be  one  fact  that  admits  of  no  doubt  in  the  public  mind,  and  of  no 
doubt  in  the  minds  of  any  but  aldermen  and  commissioners  of  sewers,  it  is 
that  the  sanitary  administration  of  the  metropolis  is  most  shamefully  mis- 
conducted, while  it  is  imperative  that  the  adniinistraticn  should  be  concen- 
trated and  carried  on  with  vigour.  Whatever  superiority  we  may  have  over 
other  countries  in  such  matters,  it  is  nevertheless  true  that  we  are  miserably 
behindhand,  so  far  as  our  own  enliglitenment  is  concerned.  We  want  no 
facts  to  prove  this  beyond  the  experience  of  every  individual,  though  the  re- 
ports of  the  Registrar-General  and  of  the  officers  of  severs  are  convincing. 

One  great  good  we  expect  from  the  abolition  of  the  present  .'■ystem — or  no 
system — is  full  scope  for  the  exertions  of  able  and  intelligent  engineers  and 
surveyors.  Indeed,  it  is  by  such  only  that  any  amendment  has  been  etfected, 
as  the  labours  of  Mr.  Roe,  in  the  Finsbury  Division,  and  lately  of  Mr. 
Phillips,  in  the  Westminster  Division,  fully  show.  We  have  now  before  us  a 
report  of  the  latter  gentleman,  to  which  we  shall  direct  attention  in  prefer- 
ence to  any  other  branch  of  evidence. 

This  report  is  produced  in  pursuance  of  an  order  of  the  commissioners  of 
sewers,  on  the  1st  May,  1840,  and  ordered  to  be  printed  16th  April  last, 
to  ascertain  the  condition  of  a  part  of  the  eastern  division  of  the  sewers 
north  of  Oxford-street,  and  east  of  Portland-place  and  Regent-street.  This 
district  (called  .\ll  Souls)  contains  an  area  of  about  130  acres,  with  a  popu- 
lation of  27,000  persons  residing  in  3000  tenements.  The  density  of  the  po- 
pulation is  not  great,  considering  the  extent  of  the  district  and  the  number 
of  houses  inhabited — being  on  an  average  nine  persons    to  each  house.     Mr. 
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Phillips  says,  tliat  the  situation  of  this  district,  although  not  quite  so  airy 
and  salubrious  as  others  in  the  parish  of  St.  Marvlehone,  is  far  from  being 
close  and  unhealthy.  The  houses  generally  are  large,  being  chiefly  third- 
rate,  and  narrow  streets,  courts,  and  alleys  are  not  numerous.  The  streets 
indeed  are  most  of  fair  width,  running  in  straight  lines  north  and  south,  and 
east  and  west,  and  communicating  with  other  wide  streets  ninniiig  in  those 
directions;  and  having  therefore  currents  of  air  running  freely  through  thera, 
and  keeping  up  good  ventilation.  The  district  is,  lurther,  seventy-four  to 
eighty-three  feet  abuve  the  level  of  Trinity  high-water  datura  in  the  Thames. 
The  paving  is  generally  in  good  condition  ;  and  being  well  supplied  witli  gully 
drains,  the  surface  water  is  carried  off  speedily.  Nearly  all  the  public  ways 
have  sewers  running  under  them. 

The  above  description  appears  to  he  that  of  a  healthy  and  comfortable 
district,  but  Mr.  Phillips  gives  full  proof  of  its  real  state,  an8  of  the  operat- 
ing causes.  He  contrasts  it  with  the  neighbouring  district  of  Cavendish- 
square,  anil  he  finds  from  the  return  of  the  Registrar-General  in  181.i,  that 
whereas  in  Cavendish-square  the  mortality  was  one  in  fifty-nine,  in  All  Souls 
it  was  one  in  twenty-eight,  or  more  than  twice  as  great.  The  rate  of  mor- 
tality per  hundred  stands  thus — 

Cavendish-square  ..  ..      1'7 

All  Souls  . .  . .  . .      3-6 

Excess  on  latter    . .  ..      1-9 

The  excess  of  mortality  in  Ail  Souls  district  is  more  than  equivalent  to 
that  of  a  healthy  disti-ict ;  so  that,  literally  and  truly,  the  Cavendish-square 
people  have  twice  the  health  of  those  of  .411  Souls.  The  number  of  per- 
sons murdered  in  All  Souls  district  cannot  be  calculated  at  less  than  2U0 
persons  yearly,  whereas  it  is  very  likely  500.  The  average  per  centage  of 
mortality  in  the  parish  of  St.  iVIarylebone  is  one  in  forty-four,  or  2  27  per 
hundred,  wiiich  average,  of  course,  is  made  up  by  such  districts  as  those 
of  All  Souls.  The  fact  that  the  population  of  All  Souls  is  of  a  poorer 
class  than  that  of  Cavendish- square,  is  not  enougb  to  account  for  the 
greater  mortality  of  520  pei'sous  yearly,  or  10  weekly. 

The  cause  of  this  wholesale  murder  is  the  neglect  of  the  sewers  by  the 
Westminster  conimissioners.  The  sewers  appear  to  have  been  built  be- 
tween seventy  and  a  hundred  years  ago,  and  are  all  built  viith  flat  paved 
bottoms  aud  upright  sides,  spanned  by  half-round  arches.  They  vary  from 
4  feet  to  5  ft.  0  in.  in  height,  and  from  3  feet  to  4  feet  in  width — being  of 
ample  size  ;  but  all  the  junctions  are  formed  at  right  angles,  many  of  them 
being  broken  fiirough  the  side  walls  and  not  made  good.  The  materials 
used  iu  their  construciiou  are  the  worst  of  their  respective  kinds,  being 
place  bricks,  ai'd  moriar  composed  of  chalk  lime  and  loamy  pit  sand.  They 
are  now,  Mr.  Fhiltips  says,  *'  very  much  dilapidated,  considerable  lengths 
of  the  side  walls  being  now  in  ruius,  and  the  remainder  failing  fast  to 
decay." 

As  a  fit  appendix  lo  this,  Mr.  Phillips  states  that — "  It  would  appear 
the  court  of  sewers  exercised  little  or  no  authority  over  either  the  arrange- 
ment or  construction  of  these  old  sewers  ;  as  the  only  record  respecting 
them  that  I  can  discover  in  this  oRice,  is  the  report  of  a  committee,  on  view 
in  August,  17tiG,  staling  that  the  side  wall  of  a  sewer  at  the  north  end  of 
Norton  street  had  bulged  for  a  length  of  ten  feet ;  that  the  sewer  at  the 
north  end  of  Titchtieldstrcet  had  been  built  with  place  bricks,  that  the 
arch  had  fallen  in  in  several  places,  and  that  a  great  quantity  of  rubbish 
was  in  the  sewer."  Thus,  what  the  sewers  were  sixty  years  ago  they  are 
now;  and  during  that  period,  at  least,  their  neglect  by  the  commissioners 
has  been  consistent — which  is  the  most  corteous  term  we  can  employ.  We 
cannot,  however,  find  that  the  inhabitants  have  been  exempted  during  that 
time  from  sewers  rates — that  would  be  too  much  to  expect.  Indeed,  w  hen 
me  look  at  the  further  evidence,  we  cannot  but  think  that  the  inhabitants 
would  have  been  belter  without  sewers,  and  that  they  only  paid  for  being 
poisoned.  In  Lisbon,  and  other  unhealthy  cities,  they  have  no  sewers — 
and  yet  the  mortality  is  not  higher  than  in  All  Souls,  Marylebone,  where 
the  sewers  can  only  be  regarded  as  what  Mr.  Phillips  in  one  place  calls 
long  and  narrow  cesspools. 

Mr.  Phillips  informs  us,  that  for  many  years  past,  the  inhabitants  have 
romplaioed  of  these  sewers  being  choked  up  and  stopping  their  drains, 
and  of  noxious  exhalations  arising  in  the  streets  and  houses,  and  that  they 
still  continue  to  do  so.  Mr.  Phillips  confirms  these  complaints — having, 
in  order  to  acquaint  himself  with  the  extent  of  the  evils,  on  numerous  oc- 
casions passed  through  the  sewers.  In  doing  this,  he  waded  and  crawled, 
sometimes  in  darkness,  through  vast  accumulations  of  half-fluid  black  mat- 
ter, and  his  health  suffered  greatly  in  consequence. 

It  seems,  that  from  1834  to  1844,    185,058  cubic  feet  of  soil  or  poiion 


were  taken  out  of  the  sewers,  and  carted  away,  at  an  average  annual  cost 
of  £118  9j., — besides  contiugeucies,  which  perhaps  doubled  the  outlay. 
The  relief,  however,  was  but  lemporary,  aud  the  disbursement  of  this 
trumpery  pittauce  did  not  abate  the  evils. 

These  sewers  are  described  as  containing,  tliroughoul,  an  immense  ac- 
cumulation of  detritus  and  decayed  animal  and  vegetal)le  matter;  and  they 
are  thus  becoming  wor^e  every  day.  From  their  bottoms  being  fiat  aud 
broad,  aud  the  fall  but  little,  and  that  irregular,  directly  they  are  cleansed 
they  begin  choking  up  again.  This,  Mr.  Phillips  says,  goes  on  increasing 
backwards,  until  the  surface  of  the  soil  forms  au  artificial  fall,  whereby 
the  water  gains  sufficient  force  to  prevent  any  further  deposit  from  taking 
place.  This  is  in  obedience  to  a  natural  aud  well-known  law,  and  it  illus- 
trates the  futility  of  laying  down  sewers  with  too  little  fall— for  if  the  fall 
be  not  given  to  them,  they  will  make  it  for  themselves.  On  account  of 
this  "  grading,"  as  the  Yankees  call  it,  of  the  main  sewers,  the  soil  iu 
many  of  iheui  is  now  on  a  level  with,  and  in  ulhers  it  is  above,  the  inoulhs 
of  the  house  drains,  which  are  in  consequence  fast  choking  up,  many  being 
stopped  already.  This  is  the  state  of  all'airs  iu  a  large  and  wealthy  pa- 
rish, paying  a  large  sum  to  the  sewers  rates— aud  certainly  williug  to  pay 
for  health  aud  life. 

The  house  drainage,  as  may  be  expected,  is  most  defective.  Cesspools 
and  common  privies  abound.  Some  of  the  cesspools  have  no  overflow- 
drains,  so  that  the  more  flowing  portion  of  the  matter  soaks  away  through 


the  neighbour 


grouud,  choking  it  with  filth,  and  leaving  the  solid    mat- 


ter to  rot.  Those  having  overflow  drains  are  always  full  of  soil,  and  send 
forth  such  pestilential  exhalations  as  almost,  in  many  instances,  to  prevent 
any  one  from  goiug  near  the  privies.  The  side  drains  from  ihe  houses  are 
large,  and  have  flat  bottoms,  so  that  the  small  quantity  of  water  flowing 
from  the  houses  cannot  keep  them  washed  out;  and  Ihey  consequently 
choke  up,  requiring  often  to  be  broken  into  so  that  they  may  be  cleansed 
— thereby  causing  outlay  aud  annoyance.  As  ofteu,  however,  as  Ihey  are 
cleaned,  voids  are  formed,  which  are  again  and  again  filled  up. 

Mr.  Phillips,  we  are  glad  to  see,  agrees  that  it  is  needful  that  house 
drainage  should  be  a  part  of  the  entire  sewerage, — aud  says  that  "Ihe 
sooner  tlie  legislature  place  house  drainage  and  sewerage  under  the  same 
control,  the  speedier  will  be  the  removal  of  many  aud  glaring  evils.  A 
skilful  combiiiatiuo  into  one  system  of  house  and  slreet  drainage,  conjointly 
wiih  a  full  aud  efficient  supply  of  water,  would  ensure  the  removal  of  filth 
and  waste  water  into  the  sewers,  nearly  as  fast  as  produced,  instead  uf 
being  detained  as  at  present  in  the  drains  and  cesspools  in  and  about  the 
houses,  for  months  aud  years  together."  Certainly  until  this  is  done, 
nothing  is  done  ;  and  uniform  sewerage  is  quite  as  important  as  uniform 
postage.  To  Ihe  wealthy,  it  is  essential  that  the  houses  of  the  poor  should 
be  drained,  for  iu  them  are  the  great  seats  of  fever  aud  disease; — sewerage 
is  not  a  luxury  for  an  individual,  but  a  duty  towards  Ihe  community  ;  and 
as  the  expenses  of  communicating  with  sewers  are  about  Ihe  same  iu  tb« 
case  of  a  poor  house  as  of  a  wealthy  house,  none  would  demur  on  the 
whole  charge  being  thrown  upon  property. 

The  cleansing  of  the  sewers  in  All  Souls  district  would  require  the 
removal  of  50,000  cubic  feet  of  soil — and  then  only  lemporary  and  in- 
adequate relief  would  be  obtained.  The  sewers  are,  indeed,  in  such  a 
shameful  coudition,  as  is  well  known  to  the  officers  and  workmen  em- 
ployed, that  when  called  upon  lo  make  examinations  and  to  work  iu  them, 
they  show  great  dislike,  from  the  feeling  of  danger  they  have.  They  are 
fearful  when  entering  them,  at  every  step  they  lake,  of  setting  fire  either  Iu 
explosive  gases  generated  from  the  soil  or  escaped  from  the  gas  mains  in 
the  streets,  or  of  being  overpowered  by  Ihe  heat  and  foulness  of  the  atmo- 
sphere, "  which,  from  want  of  ventilation,  causes  great  dimness  of  sight, 
giddiness,  and  sweating,  aud  also  makes  breathing  very  oppressive,  as 
from  experience  I  can  testify,"  says  Mr.  Phillips.  It  is  right  to  observe, 
that  the  parish  and  other  authorities  have  complained  of  such  a  slate  uf 
affairs. 

Some  curious  illustrations  of  the  vigorous  administration  of  the  commis- 
sioners are  given  incidentally.  The  great  sewer  in  London-street  was 
rebuilt  in  182S,  nearly  twenty  years  ago,  more  than  two  feet  lower  than  the 
present  one  iu  Cleveland-street,  in  anlicipatiuo  of  the  line  of  outfall  being 
lowered — and  it  now  contains  an  accumulation  of  soil  nearly  four  feet  in 
depth.  The  sewer  in  Newman-passage  was  likewise  rebuilt  in  1829, 
between  two  and  three  feet  below  that  ia  Newman-street,  for  a  like  reason, 
and  is  so  full  of  soil  that  parties  who  have  obtained  leave  to  lay  drains 
into  it  have  been  unable  to  do  so  I 

Mr.  Phillips  justly  observes,  that  no  temporary  expedient  can  be  applied 
in  such  a  slate  of  all'airs,  and  be  proposes  to  rebuild  all  the  aewers  aud  (• 


172 


THE  CIVIL  KNGINEER  AND  ARCHlTECrS  JOURNAL. 


r  J  U  N  E 


improve  Ihe  outfall  through  the  main  Hartshorn-lane  sewer  by  a  work  of 
consiJerable  labour,  which  will  need  1,300  feet  of  tunnelling.  Upon  this, 
we  cannot  help  observing,  as  we  did  last  month,  that  it  is  really  a  pity  to 
see  the  waste  of  money  and  the  inefficient  measures,  which  are  the  result 
of  the  present  system.  We  then  pointed  out  that  a  large  sewer,  belonging 
to  the  Kegent'spark  and  Regent  street  commission,  runs  through  the  centre 
of  the  Hestminster  district ;  and  yet,  that  for  the  latter,  distinct  outfalls 
are  sought  and  the  channels  constructed,  at  an  enormous  expense.  If  an 
arrangement  were  now  entered  into  between  the  two  commissions,  for  the 
purpose  of  allowing,  the  sewers  in  the  vicinity  of  Regent-street  to  commu- 
nicate with  the  Regent-street  sewer,  a  vast  outlay  would  be  saved  iu  re- 
building the  sewers,  no  doubt,  by  partly  raising  and  partly  lowering  the 
bottom  of  all  the  sewers  on  each  side  of  Regent  street,  to  the  distance  of 
."iUO  yards.  The  accumulation  of  the  filth  in  those  sewers  might  be  got 
rid  of,  particularly  if  a  new  bottom  were  made  to  the  sewers  of  a  circular 
shape ;  in  fact,  this  latter  arrangement  could  be  done  to  most  of  the  old 
square-built  sewers. 

In  the  present  case,  Mr.  Phillips  canvasses  the  propriety  of  communi- 
cating with  the  King's  College  Pond  sewer;  but  he  says  not  one  word  of 
the  Regent-street  sewer,  which  runs  through  his  district.  The  drainage  of 
Devonshire-street,  which  lies  on  the  latter  sewer,  is  therefore  proposed  to 
be  carried  through  several  bends  and  at  right  angles,  down  to  Broad-street, 
Bloomsbury,  a  distance  of  many  thousand  feet— when  the  Regent-street 
sewer  can  be  entered  at  the  bottom  of  Devonshire-street.  We  say  nothing 
as  to  the  necessity  for  improving  the  Hartshorn-lane  sewer  and  outfall; 
but  we  do  urge,  so  far  as  the  streets  in  the  neighbourhood  ot  the  Regent- 
street  sewer  are  concerned,  that  the  Westminster  Commissioners  should 
have  a  conference  with  the  Commissioners  of  Woods  and  Forests,  and  come 
to  some  arrangement. 

Mr.  Phillips  estimates  that  his  plan  will  require  the  rebuilding  of  25,176 
feet  of  sewer,  at  a  cost  of  £20,140  ICs. ;  but  he  does  not  dare  to  recom- 
mend the  immediate  execution  of  bis  plan  and  the  disbursement  of  this 
sum,— but  proposes,  as  a  first  instalment,  the  outlay  of  £1,057.  Suppos- 
ing this  to  be  one  year's  outlay,  and  that  the  saving  of  human  life  should 
be  in  proportion  to  the  average  of  Cavendish-square,  and  to  the  gradual 
extension  of  the  sewers,— the  number  of  persons  destroyed  during  the 
gradual  execution  of  the  plan  would  not  be  much  more  than  1,539,  or  the 
population  of  a  good  sized  market-town  ;  whereas,  by  the  immediate  dis- 
bursement of  about  £13  a-head,  the  destruction  of  so  many  humau  beings 
might  be  averted.  Supposing  the  money  borrowed  at  3  per  cent.,  for  the 
purpose  of  making  the  immediate  outlay,  the  additional  charge  for  this 
would  be  about  thirty  shillings  per  head  on  the  whole  number  of  indivi- 
duals proposed  to  be  murdered.  Perhaps  the  Humane  Society,  or  some 
other  Society,  might  think  it  worth  while  to  advance  the  money  as  a  gift, 
and  thereby  save  so  many  human  lives. 

The  public  have  been  greatly  scandalised  by  the  promulgation  of  the 
fact,  that  the  mortality  in  parts  of  Whitechapel  and  the  eastern  districts  is 
1  in  24  yearly  ;— but  we  believe  they  were  not  prepared  for  a  mortality  of 
1  in  27  in  Marylebone— and  that  mortality,  as  a  public  officer  has  shown, 
caused  by  the  shameful  state  of  the  sewers  alone.  It  is  in  the  presence  of 
such  facts,  that  Lord  IMorpeth  has  taken  on  himself  the  responsibility  of 
withdrawing  that  measure  of  legislative  relief,  to  which  the  inhabitants  of 
the  metropolis  have  so  long  looked  forward  ;  and  he  has  thereby  taken  the 
further  responsibility  of  sanctioning  a  system  of  administration  which  the 
medical  profession,  the  engineers,  and  the  press  have  justly  pronounced  a 
system  of  wilful  murder. 

After  the  engineering  profession  have  so  long  exerted  themselves  for  the 
improvement  of  the  state  of  the  metropolis,  it  is  quite  disheartening  that 
they  should  be  deserted  by  the  minister  of  the  department  which  professes 
to  take  charge  of  the  subject.  So  long  as  there  was  a  prospect  of  a  Go- 
vernment job  in  emplojing  military  engineers  to  make  a  metropolitan  sur- 
vey, to  superintend  civil  works,  and  to  receive  the  emoluments  of  civilians, 
the  government  were  zealous  enough  ;  but  when  this  inducement  is  taken 
away,  the  commissioners  of  sewers  are  allowed  any  reprieve  they  choose 
to  claim. 

If  the  removal  of  the  filth  of  the  metropolis  be  an  important  object,  the 
saving  of  the  valuable  manure  which  is  now  wasted  is  no  less  deserving  of 
consideration  :  but  we  are  afraid  this  also  is  likely  to  meet  with  the  fate  of 
other  measures  of  improvement.  The  Metropolitan  Sewage  Manure  Com- 
pany have  this  session  applied  for  a  new  act  to  enable  them  to  lay  down  a 
receiving  sewer,  which  shall  cut  the  sewers  at  a  mean  distance  of  620 
yards  from  the  river,  iuvoUiug  very  expensive  works.  To  this,  Mr.  John 
KartiD,  the  founder  of  the  company,  objects, — and  proposes  an  alternative 


plan,  for  receiving  the  contents  of  the  sewers  near  their  outfall,  which  cer 
tainly  appears  the  more  rational  plan — and  we  can  conceive,  from  such 
evidence  as  we  have  before  us,  no  reasnus  for  the  company's  plan. 
620  feet  would  be  a  great  distance  from  the  river,  but  620  yards  seems 
monstrous — for  thereby  the  large  intervening  district  is  left  unwrought. 

We  may  here  observe,  that  we  look  upon  the  useful  application  of  the 
manure  of  towns  as  a  great  boon,  which  engineering  knowledge  will 
confer  upon  the  tillage  of  this  island.  From  a  town  population  of  four 
millions,  and  with  the  great  body  of  horses  employed  by  them,  a  quantity 
of  valuable  manure  is  obtained,  which  cannot  be  reckoned  at  less  than 
equivalent  to  the  production  of  halfa-milliftn  of  quarters  of  corn  yearly, 
or  the  yearly  food  of  half-a-miUion  of  humau  beings.  When  it  is  con- 
sidered how  the  refuse  of  the  dustyards  of  London  is  economised,  it  is 
strange  that  the.produce  of  the  sewers  should  be  wasted.  The  old  metals, 
the  broken  pots  and  pans,  called  pickings,  the  rags,  bones,  cinders,  small 
coal  of  the  dust  bins,  are  all  saleable;  the  produce  of  tlie  cesspools  is 
made  a  lucrative  branch  of  business,  and  manures  are  made  from  it  in 
London  which  are  sent  out  even  to  the  sugar  plantations  in  the  West 
Indies — but  the  greater  part  of  the  manure  of  the  metropolis  is  sent  into 
the  Thames  to  pollute  its  waters. 


MEASURES  OF  FORCE  AND  LAWS  OF  MOTION. 

Sir— In  your  last  number,  you  state  (page  129)  that — "  If  when  a  body 
is  in  motion,  it  be  acted  upon  by  an  invariable  force,  iu  the  direction  of  its 
motion,  the  quantity  by  which  the  velocity  of  the  body  will  be  increased  or 
diminished  (according  as  the  force  is  accelerating  or  retardinj;,)  will  always 
be  the  same  in  the  same  time;  and  is  quite  independent  of  the  initial  velo- 
city which  the  body  possessed  before  it  was  subject  to  the  influence  of  the 
force."     Further — 

"  This  fact  at  once  furnishes  us  with  a  convenient  dynamical  measure  of 
force,  known  by  the  name  of  the  measure  of  accelerating  force."  . 
"Thus  gravity  accelerates  the  velocity  of  a  body  falling  in  vacuo  by  32^ 
feet  a  second  ;  taking  feet  and  seconds  as  units  of  space  and  time,  the  ac- 
celerating force  of  gravity  is  represented  by  32^." — This  is  all  perfectly 
true  ;  but  there  is  considerable  danger  of  an  erroneous  inference  of  great 
practical  importance  being  drawn  from  it,  which  it  is  well  to  guard  against. 

Suppose  a  heavy  body  to  fail  from  a  height  so  as  to  occupy  several  se. 
conds  in  falling  ;  the  effects  may  be  tabulated  thus  : 


Seconds  occupied 
in  falling. 

Space  fallen 

througtl  in  eactl 

second. 

Total  space  fallen 

tbrougli  by  ttie  end 

ot  each  second. 

Acceleration  during  eacti 
second. 

Feet. 

Feet. 

Ft.     Ft. 

1 

16 

16 

from    0  to    32  =  32 

2 

48 

64 

from  32  to    64  =  32 

3 

80 

144 

from  64  to    96  =  32 

4 

112 

256 

from  96  to  128  =  32 

Now,  as  the  amount  of  acceleration  communicated  to  the  falling  body  by 
gravity  in  any  one  second  is  precisely  equal  to  the  amount  so  communicated 
in  any  and  every  other  second,  an  unguarded  reader  may  easily  fall  into 
the  error  of  supposing  that  the  amount  o(  gravitating  force  expended  (if  I 
may  so  term  it)  upon  the  fdlling  body  in  any  one  second  is,  in  like  mauner, 
precisely  equal  to  the  amount  so  expended  iu  any  other  second. 

In  fact,  not  only  unguarded  readers,  but  also  very  able  writers,  appear 
to  have  fallen  into  this  error;  imbodying  it  in  the  untrue  doctrine,  that  the 
momentum*  of  a  moving  body  is  as  its  weight  (or  mass)  multiplied  by  its 
velocity.  The  truth  being  that  the  momentum  is  as  the  weight  multiplied 
by  the  square  of  the  velocity  ;  a  truth  of  the  greatest  importance  in  ques- 
tions concerning  the  effects  of  hammers,  fly-wheels,  ordnance,  &c.,  and  of 
winds,  waves,  and  currents  of  water, — the  resistance  of  water  to  the  pas- 
sage of  vessels,  &c. 

If  it  be  necessary  to  prove  this  truth,  a  mere  inspection  of  the  foregoing 
table  is  enough,  as  respects  falling  bodies  ;  for  it  is  therein  seen  that  while 
a  fall  of  16  feet  produces  the  velocity  of  32  feet  per  second,  a  fall  of  04  feet, 
that  is  four  times  the  fall,  only  produces  double  velocity  ;  nine  times  the 


*  Perlicps  the  real  ditference  may  lie  in  our  ditferently  understanding  the  word  mumen- 
tum.  Aly  understanding  of  the  term  is  at  leust  a  practical  oue,  viz. :  that  it  means  Ihti 
amount  of  power  which  can  be  com  iiunicated  to  a  body  by  putting  it  iu  motion,  and 
which  can^be  taken  back  from  it  by  stopping  its  motion  ;  this  amount  of  power  being  mea- 
sured in  the  manner  in  which  the  animal  power,  mill  power,  fitc,  are  ordinarily  mea. 
sured. 
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fall  =  144  feet,  only  triples  the  velocity  ;  sisteen  times  tlie  fall,  or  25U  feel, 
produces  only  a  four-fold  velocity,  &c. 

As  to  otiier  moving  bodies,  Smeatou's  experiments  upon  (lies,  prove  he- 
youd  all  doubt,  that  they  Hre  subject  to  the  sauie  laws — viz. :  that  to  iiouhk 
the  speed  of  a  i;iveu  Qy,  requires  the  expenditure  of/our  times  the  jnv.ftr-> 
which  produced  the  original  speed  ;  while  to  triple  the  original  speed,  re- 
quires tile  expenditure  of  nine  tinu-s  the  original  power,  he. 

Subsequent  experinieuis  have  shown  that  a  Hy,  running  round  at  a  given 
speed,  produced  four  times  the  eli'ect  (in  rolling  long  strips  of  lead)  v^hich 
it  woulil  produce  at  half  the  speed;  nine  times  the  eli'ect  it  nouki  produce 
ut  a  third  of  the  speed,  &c.  lu  short,  if  we  take  units  of  time,  and  suijject 
a  body  to  the  action  of  an  invariable  impressed  force  during  one,  two,  Ihree^ 
four,  &;c.  of  such  portion  of  time^  we  shall  find  that  the  spaces  travtr-.ed  by 
such  body  in  these  times  will  be  as  the  squares  of  the  numbers  denoting 
such  times.  While,  if  we  take  units  oi  space ^  and  su!)ject  a  body  lo  the  ac- 
tion of  an  invariable  impressed  force,  while  it  moves  through  one,  two 
three,  four,  &c.  of  such  portion  o(  Sjiace,  we  shall  find  that  the  times  occu- 
pied by  such  boily  in  traversing  such  spaces  will  be  as  the  square  roots  of 
the  numbers  deuoting  sucii  spaces. 

In  relation  to  mechanics,  I  think  that  the  correct  mode  of  measuring 
force  is  that  last  named — viz. :  to  take  the  sjxiee  through  which  a  given 
pressure  acts,  as  the  measure  of  the  force  expended  ;  because  all  power 
which  is  under  our  control,  is  naturally  so  measured. 

To  wind  up  a  given  weiglit,  16  feet,  requires  a  given  power  ;<,  whether 
animal  or  mill  power,  and  whether  the  weight  be  wound  up  slowly  or  with 
moderate  rapidity.  Release  the  weight  and  it  falls  in  one  second  of  lime, 
obiainiug  an  acceleration  of  32  feet  per  second,  which  call  a. 

To  wind  up  a  like  weight  04  feet  requires  4;;;  release  it  and  it  falls  in 
two  seconds,  obtaining  an  acceleration  of  2«  ouly. 

A  like  weight  wound  up  144  feet  requires  9p,  and  will  full  in  3  seconds 
obtaining  3u  only  of  acceleration. 

The  time  occupied  in  the  fall  of  ihe  weights  being  respectively  1,  2,  and 
3,  and  the  amjuut  of  acceleration  bt*ing  also  respectively  1,  2,  and  3,  while 
the  power  expended  in  raising  the  weights  is  respectively  as  1 ,  4,  and  9, 
it  is  clear  that  neitiier  the  time  nor  the  acceleration  alfords  a  measure  con' 
venient  for  mechanical  purposes  ;  but  the  spaces  traversed,  viz.  :  10  feel, 
G4  feel,  and  144  feet,  are  in  ilie  same  proportions  of  1,  4,  and  9,  as  the  re- 
spective qualities  of  power  expended  ;  therefore,  the  lenglli  of  the  space  tra. 
versed  by  a  body  while  acted  upon  by  a  given  power  is  tlie  true  me;isiire 
of  the  power  expended  by  the  mover  ;  and  with  a  freely  moving  body  it  is 
also  the  true  measure  of  the  force  which  is  absorbed  by  such  body,  and 
which  that  body  will  discharge  upon  any  obstacle  which  shall  slop  its  pro- 
gress. A  falling  body,  for  instance,  must  discharge  upon  the  earth  just 
the  power  expended  in  winding  it  up;  audit  is  obvious  that  thij  c/iarg-c 
and  discharge  (if  I  may  so  term  il),  can  be  repeated  at  pleasure,  and  that 
the  power  first  communicated  and  then  discharged  is  precisely  measured 
by  ibe  vertical  space  through  which  the  weight  is  first  raised  and  then 
allowed  to  fall. 

A  hammer  of  a  given  weight  being  wielded  with  double  speed  will 
strike  four  times  as  hard  a  blow. 

A  bullet  being  shot  ofTwilh  triple  velocity  will  penetrate  with  nine  times 
the  force. 

An  engineer  wishing  to  quadruple  the  power  of  his  fly  may  either  pro- 
cure a  wheel  four  times  as  heavy,  retaining  the  present  speed,  or  he  may 
double  the  speed  of  his  present  lly  without  adding  to  its  weight ;  in  either 
case,  his  object  will  be  equally  allained. 

Upon  a  future  occasion,  I  propose  to  adduce  instances  in  which  the  want 
of  attention  to  these  principles  has  occasioned  lamentable  waste  of  valuable 
lime,  exertion,  and  of  money. 

I  am.  Sir,  your  obedient  servant, 

K.  Hill. 
[We  have  much  pleasure  in  acknowledging  the  receipt  of  the  above 
letter,  from  Mr.  E.  Hill,  in  which,  as  will  be  seen,  the  writer  animadverts 
tui  certain  statements  and  definitions  given  by  us  in  a  paper  *'On  the  Laws 
of  Motion,"  that  appeared  in  a  late  number  of  the  .luurnal.  In  reply  to 
the  objections  urged  by  Hr.  Hill,  we  beg  again  to  state  that  momentum  is 
»  term  used  to  denoie  the  product  of  the  mass  and  velocity  of  a  body ; 
a;id,  moreover,  that  there  is  no  doctrine  iuvohed  in  it.  It  is  an  arbitrary 
t- clinical  expression,  and  to  object  to  ils  signification  is  to  dispute  about 
words— not  about  principles.  Mr.  Hill  evidently  confounds  momentum 
with  what  is  called  by  engineers  "  power  expended,"  or  sometimes  "  work 
done" — which  no  doubl  varies  as  the  tquara  of  the  velocity,  as  we  will 
iuiuiediately  show : 


Let  m  lie  the  mass  of  a  boily  caused  to  mive  from  rest  by  a  pressure 
which  is  X,  at  the  dislance  .r  :  then  if  i)  be  the  velocity  acquired  at  the 
distance  .r,  we  shall  have  inedv  =  Xd.v,  by  the  equations  of  motion. 

,,                   ,       mr-  /•■^-•''  ->.-_, 

I  onscquentiv, =    /  Xa.r; 

/•')  —  .1 
bill    /  Xi/.r   is  the  ''work  done" — which,  therefore,  varies  as  Ihe 

square  of  Ihe  velocity.  There  is  considerable  confusion  manifested  by 
Mr.  Hill  in  the  use  of  the  word  "  force"  :  he  talks  of  a  bullet  penetrating 
with  nine  times  the  force,  instead  of  nine  times  as  far ;— in  ibis  instance, 
Mr.  Hill  uses  "  force"  to  mean  what  he  misconceives  by  the  term   "  mo- 


mentum" 


-viz.,    /\(l 


X,  or  "  power  expended."    M'e  are  sorrowfully  wil- 


ling to  concede,  that  much  time  and  money  have  been  wasted  in  engineer- 
ing matters — not,  however,  as  Mr.  Hill  would  insinuate,  from  a  too  rigid 
regard  for  the  laws  of  motion  and  measures  of  force,  but  from  gross 
ignorance  of  bolh.  Unfortunately,  the  confused  ideas  of  men  unacquainted 
with  mechanical  principles,  by  jiinibling  together  force  and  its  eflects,  and 
giving  birth  to  vague  and  useless  leriiis,  such  as  *' living  force" — and 
"power  expended" — and  "  power  absorbed,"  and  the  like — have  done 
considerable  mischief  to  the  science  of  engineering,  by  divesting  it  of  its 
simplicity,  and  basing  it  upon  anything  rather  than  what  it  ou^ht  to  be 
based  upon— namely,  tlie  six  equations  of  statical  equilibrium,  and  the  six 
dynamical  equations  of  mo'iou.] 


ARMY  AND  NAVY  CLUB. 

We  do  not  think  it  needful  to  make  any  lengthened  remarks  on  the  com- 
petilion  of  designs  for  the  Aimy  and  Navy  Club,  or  lo  enter  inio  any  detail 
with  regard  to  them,  as  the  designs  were, according  to  our  views,  far  below 
the  proper  standard,  and  we  are  glad  to  perceive  that  the  Committee  have 
I  ad  the  good  se.ise  not  lo  carry  out  those  which  received  the  prizes.  So 
far  as  the  competitors  were  concerui'd,  the  whole  affair  must  be  considered 
highly  derogatory  from  them,  for  they  came  before  an  irresponsible  tribunal, 
they  subjected  themselves  to  the  consequences  of  a  ballot,  and  they  resorted 
to  canvassing — some  of  them,  we  believe,  sending  round  bills  and  lesti- 
inonials,  like  the  Morrison's  pills  or  Holloway's  ointment  sellers.  It 
is  in  perfect  keeping  witli  these  proceedings,  that  some  competitors  resorted 
to  false  perspective  views  and  other  tricks  to  catch  the  unitiated.  Thus 
ended  the  lottery  at  the  Army  and  Navy,  or  Derby,  Club,  with  the  loss  of 
time  and  money  to  between  sixty  and  seventy  architects. 

Prudent  men  among  Ihe  architectural  profession  of  course  refrained  from 
engaging  in  a  competition  which  depended  upon  the  voles  of  a  number  of 
members  of  a  miscellaneous  club,  passed  through  the  dark  ordeal  of  the 
ballotling  box.  The  Committee  Club,  we  presume,  indulged  the  members 
iu  this  mock  election,  as  the  cheapest  way  of  getting  rid  of  the  clamour  of 
those  ultra  members,  who  are  sticklers  in  principle  for  competition  and 
vole  by  ballot,  because  of  course  it  could  have  only  one  resull  — the  utter 
impossibility  of  getting  a  good  and  feasible  design.  A  first  rate  competi- 
tion is  not  to  be  got  by  such  haphazard  proceedings,  for  neither  old  men  of 
talent,  or  young  men  of  talent,  like  to  expose  themselves  to  the  chances  of 
defeat  before  an  iucompelent  tribunal,  while  they  are  really  lo  afford  at  their 
own  expense  the  materials  of  their  own  overthrow.  A  painlino-  executed 
in  competition  for  a  prize,  if  unsuccessful  in  gaining  the  prize,  may  be  ex- 
hibileil  and  sold  elsewhere;  bill  a  design  for  a  club,  which  has  cost  week* 
of  labour  and  entailed  much  expense,  cannot  be  rechauffe  for  an  almshouse 
a  theatre,  or  a  church— Ihough  iu  the  paucity  of  ideas  the  same  Ionic  porti- 
co, or  Italian  campanile  are  made  to  figure  as  Ihe  stock  of  all  and  sundry 
the  compositions  of  some  of  our  inspired  artists. 


Southampton  Docks. — The  Dock  Company  have,  we  understand  cou- 
Iracted  for  and  coiniiienied  the  construction  of  a  second  dry  dock  'to  b« 
completed  iu  November  next.  Messrs.  William  Cubilt  and  Co.  we're  the 
successful  competitors,  the  amount  of  their  tender  being  a  little  above 
£17,000.  whilst  that  of  Messrs.  G.  15aker  and  Son,  the  contractors  for  th« 
new  custom-house  now  so  near  completion,  was  we  believe  near  £18  000 
The  dock  is  to  be  250  feet  in  length  upon  Ihe  blocks,  and  hold  two  500  luu 
ships  at  once,  or  one  of  all  but  the  largest  of  the  gigantic  steam-ship*  m 
luuiiliar  to  our  waters,  aud  one  sailing  ship  of  500  tons  burlhen. 
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THE  ROYAL  ACADEMY  EXHIBITION:  ARCHITECTURE. 

The  competition  fur  the  Army  aad  Navy  Clubhouse,  and  the  designs 
having  to  be  sent  in  only  a  weelv  before  the  receiving-days  at  the  Academy, 
no  doubt  hindered  some  architects  from  preparing  anything  for  the  Exhi- 
bition ; — not  that  there  is  this  year  any  deficiency  as  to  quantiiy,  there 
being  no  falling  oil'  from  tlie  usual  number  of  architectural  subjects — and 
as  usual,  too,  a  good  many  of  them  might,  as  far  as  seeing  them  is  con- 
cerned,just  as  well  be  away.  There  is,  however,  less  variety  than  usual, 
iir  than  used  to  be  the  case  some  seasons  ago — since  designs  for  churclies 
greatly  outnamber  the  subjects  of  any  other  class.  One  very  uncommon 
circumstance  is  the  extreme  paucity  of  designs  for  domestic  buildings  of 
any  kind — that  kind  excepted  which  consists  of  hou.-es  produced  by 
wholesale,  under  the  somewhat  dubious  tiile  of  "  Improvements."  One 
design  (No.  1077)  shows  us  after  what  fashion  the  Castle  Hill,  at  Dover, 
has  just  beguu  to  be  improved;  and  another  (No.  1111).  Dover  Court  new 
town,  near  Harwich — as  to  which  last  we  cannot  speak,  not  having  noticed 
the  drawing,  wherefore  it  is  perhaps  luckier  than  the  other.  Churches 
alone  excepted — and  of  them  there  is  a  full  quota — there  is  very  litlle  lo 
-show  us  what  has  lately  been  done  in  architecture,  or  what  buildings  are 
either  now  in  progress  or  about  to  be  commenced.  Even  among  the  church 
sidyects,  too,  we  miss  one  that  we  should  have  been  glad  to  meet  with 
here  ;  fur  the  edifice  is  intended,  we  presume,  to  be  superior  in  taste  to 
most  of  the  modern  ones  in  the  metropolis— to  be  a  monument  of  its  archi- 
tect's skill  as  well  as  of  its  founders  munificence.  The  church  we  allude 
lo  is  the  one  which  Mr.  Ferrey  is  now  erecting,  in  W'estminsler,  for  Miss 
Burdett  Coutts.  Therefore,  supposing  the  design  to  be,  as  we  have  no 
reason  to  doubt,  a  worthy  one,  it  would  have  been  no  more  than  a  suitable 
compliment  to  that  lady  to  have  exhibited  it.  Like  a  good  many  otlicrs, 
however,  Mr.  Kerrey  sei-ms  to  have  quite  cut  the  Academy's  exhibitions. 
There  is  a  growing  reserve  on  the  part  of  those  who  either  rank,  or  would 
be  thought  to  rank,  high  in  their  profession,  to  contribute  anythmg  what- 
ever to  the  Exhibition.  This  year  there  is  not  a  single  drawing  by  the 
Academy's  own  professor,  or  any  of  the  other  professors  of  architecture  ; 
and  only  a  very  tew  by  members  of  the  Institute.  This  is  not  exactly 
what  ought  lo  be,  since  it  bespeaks  indolence  or  apathy,  if  not  contempt  ; 
and  is,  moreover,  attended  wiih  one  injurious  consequence — namely,  that 
the  number  of  uninteresting  and  mediocre  subjects  can  hardly  fail  to  pro- 
duce an  unfavourable  impression  as  to  the  actual  state  of  the  art  among 
us. 

It  would  be  a  monstrous  untruth,  were  we  to  say  we  had  some  idea  of 
being  favoured  by  Mr.  Blore  with  a  peep  at  his  design  for  the  alterations 
at  Buckingham  Palace.  That  gentleman  seems  determined  to  carry  on 
his  operations  with  the  utmost  secresy,  and  to  keep  out  of  harms  way — 
that  is,  out  of  the  way  of  criticism — as  long  as  he  possibly  can  ; — a  species 
of  mistrust  that  contrasts  very  strongly  with  the  unquestioning  confidence 
tlie  public  reposes  in  him.  To  nothing  else  than  perfect  confidence  can  we 
attribute  that  universal  silence  in  respect  to  the  Palace,  which  contrasts  so 
very  remarkably  with  the  universal  fuss  made  about  a  comparatively  in- 
significant matter  at  tlie  other  end  of  Constitution-hill.  We  must,  there- 
fore, wait  with  patience  till  time  reveals  to  us  what  neither  Mr.  Blore  him- 
self, nor  any  one  of  those  who  pretend  to  be  in  the  secret — at  least,  lo  have 
seen  "  a  sketch"  of  the  design— chooses  to  let  us  know— namely,  into  what 
sort  of  a  building  the  Palace  will  be  metamorphosed.  Architectural 
transformations  seem  to  be  just  n.>w  the  ordi-r  of  the  day,  for  while  Bairy^ 
who  is  now  operating  upon  the  Treasury  Buildings,  is,  it  seems,  about  to 
undertake  the  transformation  of  both  the  Horse  Guards  and  Treasury 
Mr.  Sydney  Smirke  is  not  only  enlarging  the  Carlton  Club-house,  but 
changing  it  into  quite  a  dilfertnt  piece  of  architecture,  as  may  be  seen  by 
the  drawing  of  it  at  the  Exhibition  (No.  1109),  which  shows  what  the 
entire  fafade  will  be — and  that  the  cast  front,  il  not  the  south  one  also, 
will  be  similar  in  design  to  the  Pall-mall  one.  The  change  cannot  fail  to 
acquire  for  the  Carlton  considerable  architectural  rank  and  reputation, 
whereas  the  present  club-house  uever  had,  notwithstanding  its  rank  as 
such,  any  reputation  at  all  as  a  building.  The  new  structure  will  most 
assuredly  add  very  greatly  lo  the  architectural  character  of  Pall-mall  ; 
but  it  is  not  so  certain  that  it  will  be  altogether  favourable  to  its  neighbour, 
the  "Reform' — il  being,  apparently,  intended  to  eclipse  the  latter.  At 
all  events,  the  Carlton  will  present  the  larger  fafade  of  the  two,  and  will 
he  in  a  more  florid  style  of  Italian — in  fact,  a  particularly  florid  one,  the 
spandrel-spaces  over  the  arches  of  the  second  order  being  entirely  filled  in 
with  figures  in  relief— both  a  degree  and  a  species  of  embellishment  which 


we  as  yet  possess  no  examples  of  in  town.  The  upper  or  Ionic  order  is 
also  a  peculiar  example  in  itself,  at  least  as  regards  its  entablature,  whose 
frieze  is  unusually  deep— so  greatly  exceeding  the  established  proportions, 
that  it  would  scandalise  the  sticklers  for  such  matters,  and  bring  down 
their  censures  upon  Mr.  Smirke,  had  he  not  sheltered  himself  under  the 
authority  and  precedent  of  Sansovino,  whom  he  has  on  this  occasion  chosen 
to  follow  pretty  closely  for  the  whole  design  of  his  exterior.  Were  it  not 
for  the  drawing  we  have  just  been  speaking  of,  there  would  be  nothing  iu 
the  Exhibition  to  show  any  building  (besides  churches)  either  erecting  or 
or  about  to  be  erected  in  the  metropolis, — if  we  except  No.  1294,  a  very 
tiny  model  of  the  new  Coal  Market  which  is  about  to  built  in  Lower 
Thames-street,  at  the  corner  of  St.  Mary-at-Hill.  It  will  have  two  uni- 
orm  fronts,  on  two  adjacent  sides,  with  the  corner  rounded  oflf  in  the  two 
flower  floors  of  the  building,  above  which  that  portion  will  be  carried  up 
as  a  small  insulated  circular  tower  or  campanile,  that  will  be  recessed 
within  the  re-entering  angle,  cut  out  there  between  the  two  fronts.  This 
promises  to  be  a  novelty,  but  the  model  itself  is  such  a  mere  toy  as  lo  size 
— as  is,  indeed,  the  case  with  all  the  models  this  year— thai  it  is  impossible 
to  judge  of  more  than  the  general  shape  of  the  structure.  The  idea  of 
rounding  oif  the  corner  of  a  building  in  such  a  manner  as  to  render  it  an 
important— at  any  rate  very  ornamental— feature  in  the  composition,  is  also 
displayed  in  No.  12S1  (E.  Christian),  a  design  for  the  new  Imperial  In- 
surance Oliice,  to  which  the  second  premium  was  awarded.  There  is  also 
another  design  (No.  1198),  by  the  same  architect,  for  the  same  building  ; 
but  we  do  not  find  here  the  design  for  it,  which  is  to  be  executed  j  nor  that 
for  the  Museum  of  Geology,  iu  Piccadilly. 

While  unusual  dearth  prevails  this  season  in  regard  to  fresh  subjects, 
representing  actual  buildings,  there  is  the  usual  show  of  "  old  familiar 
faces" — familiar  even  to  staleness — things  that  are  known  by  heart:  the 
Temple  of  Erectheus,  the  Arch  of  Titus,  the  Bridge  of  Sighs,  the  Temple 
Church,  with  sundry  el  cteterus,  whose  titles  in  the  Catalogue  spare  us  the 
trouble  of  looking  at  them.  'We  might,  perhaps,  had  we  observed  its  title 
at  the  time,  have  looked  at  No.  1190.  "  Edinburgh  from  the  South," — if 
only  to  ascertain  whether,  as  an  architectural  view,  it  was  more  satisfac- 
tory than  No.  3G0,  Roberts's  large  oil-picture  of  the  Northern  Metropolis, 
which  has  obtained  from  the  critics  a  degree  of  laudatory  admiration  per- 
fectly unaccountable  to  us — it  being,  in  our  opinion,  neither  good  as  a  pic- 
torial composition  nor  displaying  any  particular  beauty  of  execution.  On 
the  contrary,  it  is  heavy  and  opaque  iu  colour.  To  our  eyes,  the  architecture 
— fur  the  most  part  very  queerish  in  reality — looks  very  slovenly  executed 
in  this  representation  of  it,  and  more  like  the  work  of  a  mere  landscape 
painter  than  of  one  who  has  exercised  his  pencil  chiefly  upon  subjects 
more  or  less  strictly  architectural.  But  we  are  playing  the  truant,  so  let 
us  return  to  our  own  proper  subject. 

Next  year  we  shall,  in  all  probability,  find  here  several  of  the  designs  for 
the  Array  and  Navy  Club-house;  in  the  meanwhile.  No.  1121  (W.  A. and  J. 
W.  Papworlh),  has  got  the  start  of  any  of  the  others,  that  drawing  being  a 
coloured  copy  of  the  perspective  view  sent  in  by  Messrs.  P.  to  the  com- 
petition. We  cannot  say  that  we  at  all  approve  of  the  design  itself,  any 
more  than  we  do  of  the  license  taken  in  regard  to  scale,  the  Club-house 
being  represented  two  or  three  feet  higher  than  Winchester  House,  which 
innocent  (?)  species  of  untruth  is  contradicted  by  the  proportions  of  the 
Pall-mall  front — the  latter  beinglimited  in  width  tosixtyfeet ;  consequently 
being,  in  that  design,  little  if  at  all  higher  than  it  is  wide — instead  of  being 
loftier,  it  would  be  about  fifteen  feet  lower  than  Winchester  House.  Really, 
architects  seem  to  be  as  little  scrupulous  about  scales  as  they  are  about 
estimates.  Theirs  are  not  always  the  scales  of  justice,  or  of  judgment 
either.  Apropos  of  estimates — there  was  wonderful  harmony  in  that  respect 
among  the  competitors  for  the  Club-house  in  question  :  even  the  estimate 
for  one  of  the  Gothic  designs — which  certainly  looked  as  if  it  would  cost 
double,  or  more  than  double,  some  of  the  others,  it  being  studded  all  over 
with  statues,  canopies,  and  pinnacles — was  only  £30,000,  although  the  two 
fronts  and  their  ornaments  were  to  be,  not  in  papier  mache,  but  in  real 
Caen  stone  ! 

No.  1129,  "Study  for  a  Portal,"  appears  to  be  a  study  for  that  in  his 
design  for  the  Club-house  above-mentioned.  It  is  not  very  Id vonrably  placed, 
being  put  over  the  door,  where,  though  it  is  a  rather  large  sized  drawing, 
it  cannot  be  fairly  seen — and  yet  seems  well  worth  looking  at,  the  general 
composilion  being  very  happy,  and  manifesting  both  originality  and  gusto. 
That  subject,  however,  is  not  the  only  one  that  is  disadvantageously  placed, 
while  many  others,  that  are  of  comparatively  little  merit  or  interest,  are 
perked  just  in  our  faces.  Nos.  1199  and  1213,  for  instance,  both  of  them 
two  admirably  executed  interiors— the  only  ones  of  that  class  in  the  room — 


1 847.] 


THE  CIVIL  ENGINEER  AND  ARCHITECrS  JOURNAL. 


175 


are  huns  together,  at  right  angles  to  each  other,  quite  in  a  corner,  and  (hat 
an  obscure  one — so  much,  too,  below  the  eye,  that  tliey  cannot  be  inspected 
without  stooping ;  and  the  one  and  the  other  is  so  full  of  elaborate  detail, 
that  if  once  assumed,  the  stooping  posture  is  likely  to  be  prolonged  to 
vpeariness.  No.  119'J,  "Design  for  the  Decoration  of  the  Old  Billiard- 
looni  at  Stapleford  Hall,"  (J.  Dwyer),  would  have  been  all  the  better, 
had  the  figures  introduced  in  it  been  omitted— unless  the  artist  had  employed 
some  one  more  aufait'ia  figure-drawing  than  himself,  to  put  them  in  :  but 
in  his  own  department  he  is  admirable.  The  other  subject,  No.  1213,  (L. 
W.  Collman),  which  is  simply  styled  "  View  of  a  Library,"  represents  a 
room  which  has  lately  been  decorated  in  a  highly  recherche  manner  by  Mr. 
CuUmau  himself,  whose  taste  seems  to  be  far  more  refined  than  that  of 
Sang.  This  drawing  has  the  advantage  over  the  other  in  having  no  figures ; 
though  we  would  at  any  time  readily  tolerate  poorly  drawn  figures,  for  the 
sake  of  similar  subjects — which,  being  apartments  in  private  residences, 
cannot  be  generally  seen,  or  even  known  of,  except  they  are  portrayed  by 
the  pencil.  Right  glad,  therefore,  should  we  have  been  to  see  here  a 
drawing  of  the  Bali-room  which  Mr.  Barry  has  just  fitted  up  at  St.  John's 
Wood  Lodge,  for  Sir  Isaac  Goldsmid,  and  which  is  reported  to  be  a  fine 
specimen  of  the  Cinque-cento  style.  Of  that  style  there  is  a  specimen  here, 
viz.:  No.  1202,  "Ceiling  by  Fietro  Perugino,  in  the  Sala  di  Combio  at 
Perugia,"  (D.  Wyatt), — an  exquisite  drawing,  that  requires  to  be  looked 
at  as  closely  as  the  illuminiated  arabesque  and  borders  of  some  precious 
manuscript— yet  here  hung  where  it  is  hardly  observable.  A  somewhat 
similar  fate  attends  No.  1233  (.J.  Thomas),  a  composition  for  a  magnificent 
chimney-piece,  forming,  unlike  those  of  these  degenerate  days,  a  stately 
mass  of  sculpture. 

Churches — both  old  and  new — form  the  great  mass  of  architectural  sub- 
jects; nor  do  they  display  much  variety,  or  attempt  at  originality — for  they 
all  all'ect  to  adhere  most  literally  to  the  media;val  character,  and  to  mediaeval 
ideas,  as  if  tlie  aim  was  to  resist  all  further  progress  in  art.  At  any  rate, 
so  many  subjects,  all  of  the  same  kind,  gives  a  great  sameness  to  this  part 
of  the  Exhibition, — the  appearance  of  much  greater  sameness  than  there 
perhaps  really  is  ;  because,  where  so  many  drawings  are  so  much  alike  in 
their  general  subject,  one  eliaces  the  recollection  of  another  ; — with  which 
remark  we  will  bid  adieu  to  our  own  subject,  if  not  finally — as  may  prove 
the  case — at  all  events  for  the  present. 


THE  TUSCAN  "  MAREMME"— AND  THEIR  IMPROVEMENTS. 

These,  geologically  speaking,  recent  abodes  of,  or  uplieavings  from 
out,  the  ocean,  have  of  late  claimed  much  of  public  attention,  and 
many  interesting  memoirs  have  been  published  thereon,  in  the  Trans- 
actions of  the  Academia  dei  Georgiofili,  and  elsewhere.  The  most 
characteristic  of  the  Maremme  is  the  north-west  part  on  the  sea 
shore,  where  the  river  Cecina,  descending  from  the  hills  of  Volterra, 
reaches  the  Mediterranean.  Those,  as  well  as  the  Piombino  Ma- 
remme, were  once  Sienese  territory,  and  remained  deserted  and  most 
unwholesome  for  centuries  past.  The  lower  Maremme  were  still 
more  so — also  for  the  reason,  because  there  are  no  large  swamps 
north  of  the  lake  of  Piombino.  Beyond  that  lake  and  the  promon- 
tory of  PopulonitE,  the  land  assumes  a  less  frightful  character,  and  the 
awful  devastation  decreases  gradually  if  we  pass  the  Cecina.  The 
tier  of  mountains,  which  south  of  Leghorn  extends  close  to  the  sea 
(the  Monte  nero),  encompasses  tlie  fl.it  sea-shore  lands,  as  by  a  semi- 
arc  ;  and  the  river  Cecina  descends,  bifurcate,  into  the  sea  ;  along  the 
coast,  water  stagnates  in  numerous  bogs,  while  the  more  depressed 
parts  are  filled  with  forests.  The  land  of  the  Maremine  belongs, 
mostly,  to  a  small  number  of  proprietors.  It  is  here  where  the  great- 
est improvements  have  taken  place.  Government  having  made  the 
necessary  arrangements  with  them,  the  land  was  divided  into  saccule 
(1  =  0,300  square  metres),  the  forest,  or  rather  shrubbery,  cut  down, 
and  the  land  put  under  cultivation.  The  worst  part  of  the  sea-shore 
was  to  be  drained  and  dried  by  government  itself.  The  dense  forest, 
mostly  covered  with  underwood,  and  completely  in  its  primeval  state, 
and  which,  on  the  slightly  inclined  terrain,  had  greatly  contributed 
towards  the  embogueing  of  the  land, — was  cut  down.  The  soil  which 
thus  was  made  to  appear,  proved  to  be  mostly  alluvial  earth,  resting 
on  a  stratum  of  grit,  rich  in  fossil  shells — and  has  already  yielded  the 
finest  crops  of  wheat  and  maize.  Drains  of  all  sizes  have  completed 
the  work  of  dessication. 

Somewhat  ditferently  the  long  seam  on  the  sea  shore  was  to  be 
treated — but  here,    an  elevation  of  the  terrain  was  to  be   effected, 


which  was  done  by  using  the  slime  and  silt  of  the  Cecina;  an  expe- 
dient which  has  yielded  triumphant  results  in  the  Valley  of  the  Clii- 
ana  and  elsewhere.*  On  this  seam,  the  forest  has  not  only  7iot  been 
cut  down,  but  even  completed  by  systematic  plantations,  for  opposing 
a  barrier  to  the  sweeping  of  the  sea  breeze.  A  number  of  vicinal 
ways  have  been  opened — all  to  converge  into  the  splendid  Via  Ma- 
remma,  a  line  of  road  undertaken  at  the  especial  command  of  the 
Grand  Duke  of  Tuscany.  It  traverses  these  swamps  in  their  whole 
extent,  and  abuts  at  one  side  at  Leghorn,  and  on  the  other  extends  to 
Florence  and  Siena— and  tlie  Roman  road  by  the  southern  valleys  of 
Tuscany.  The  air,  most  deleterious  hitherto,  has,  on  account  of  the 
many  drains,  dykes,  and  other  hydraulic  works,  of  the  ra.my  fires 
and  other  domestic  operations,  improved  most  wonderfully,  and  will, 
no  doubt,  improve  still  more.  The  projected  railway  from  Leghorn 
to  Civita  Vecchia  will  greatly  increase  the  importance  of  these  new 
lands. 

The  products  of  the  Maremme,  hitherto  of  little  value  for  want  of 
communication,  consist  of  timber  for  construction,  charcoal,  potash, 
iron,  sulphur,  borax,  alum,  &c.;  and  the  number  of  ships  employed  on 
the  coast  increases  rapidly.  The  harbours  of  this  coast,  however,  are 
in  a  deplorable  condition,  as  there  are  none  of  any  importance  be- 
tween Leghorn  and  Civita  Vecchia.  That  of  Piombino  is  full  of 
sand  and  slime,  but  it  would  be  possible  to  correct  it.  The  embou- 
chure of  the  swainp  of  Castiglione  della  Descaja,  hitherto  merely 
used  for  small  coasting  vessels,  could,  no  doubt,  be  also  improved. 
The  southern  part  of  the  Maremme  has  three  small  haibours — Ta- 
lamone,  famous  in  antiquity,  now  blocked  up  with  sand  and  slime, 
with  the  pestiferous  air  resulting  therefrom,  and  Port  Ercole.  Morn 
important  is  Port  St.  Stef.mo,  founded  by  fishermen  on  account  of  its 
healthy  situation,  wliich,  by  the  aid  of  a  few  judicious  constructions, 
could  become  very  important.  The  improving  of  these  sea-outlets 
would  much  increase  the  industrial  resources  of  the  Maremme,  whose 
mineral  riches  may  be  shortly  adverted  to.  The  iron  stands  in  the 
first  rank,  but  the  making  of  borax  in  the  hills  of  Volterra  is  also  of 
great  importance.  Timber  of  all  kinds  also  abounds,  as  the  forests  of 
the  crown  alone  extend  over  1U,OUO  hectares.  The  clearing  of 
the  terrain  began  here  at  the  end  of  the  last  century — first,  with  the 
nearer  hills,  then  the  slopes  of  the  Appennines.  The  destruction  of 
these  forests  was  soon  followed  by  great  calamities,  here  and  else- 
where. In  that  of  Pratovechio,  government  has  made,  of  late,  great 
improvements,  and  during  tivu  years,  1,200  hectares  have  been  planted 
with  different  sorts  of  pines.  Being  placed  at  a  distance  of  three 
yards  from  each  other,  3,(J00,U0U  trees  have  been  planted,  which,  in 
40  years,  will  yield  1.3,000,000  trees  fit  for  construction. 

A  few  observations  on  the  geological  character  of  the  Maremme 
may  best  conclude  tins  paper.  It  cannot  be  doubted,  that  it  was  the 
alluvium  poured  forth  Irom  the  rivers,  which  has  filled  up  the  gulpU 
which  once  occupied  this  place.  This,  however,  was  again  modified 
by  the  reaction  of  the  sea,  v/hich  formed  on  the  alluvium  various 
dykes  and  elevations,  and  thus  shaped  the  whole  surface  of  the  land. 
V.  Fossoinbroni,  an  author  of  note,  says  that  this  took  place  in  the 
first  centuries  of  the  Christian  era — to  prove  which,  he  cites  the 
Peutinger  tables,  &c.  Against  this,  M.  Salvagnoti  asserts,  that  along 
the  whole  sea  shore,  in  parts  quite  close  to  it,  there  is  a  dyke  of  sea 
sand  (at  times  one  mile  broad),  on  which  the  remains  of  a  Roman 
roa.l  have  been  found,  which  is  the  Via  Aurelia,  built  lUO  years  B.C. ; 
that  parts  of  it,  going  in  the  direction  of  Rome,  have  been  used  for 
making  the  new  road,  &c.,  in  IS2G.  These  latter  are  forcible  facts, 
and  prove  — that  the  formation  of  the  Maremme,  albeit  recent,  stiil 
precedes  the  Christian  era.  Hence  it  follows,  that  the  alluvium  of 
the  rivers  formed  that  land,  and  that  for  draining  the  swamps,  which 
are  the  remnants  of  old  gulplis  of  the  sea,  the  means  hitherto  em- 
ployed have  been  the  right  ones. 

We  need  scarcely  state,  that  the  above  remarks  will  be  useful  not 
only  in  reference  to  the  bog  lands  of  Ireland  and  Scotland,  but  still 
more  to  many  of  our  distant  colonies. 

J.  L Y. 

*  The  geological  neutralization,  if  we  may  s.iy  so,  of  extensive  sand  lands  iviih  the  ad- 
jacent bogs  and  swamps,  as  is  the  case  iu  the  Mont  Braniifdburg,  as  well  as  near  Sidney, 
New  South  Wales,  has  been  hitherto  quite  overlooked.  Ily  plating  two  substances,  quite 
unproductive  by  tiiumseives,  in  such  close  juxta-posiLion,  nature  Seems  to  have  urged  men 
to  make  them  reciprocally  available. 


There  has  been  a  great  contest  this  month  about  the  ventilatiou  of  the 
House  of  Lords,  Dr.  Faraday  having  lectured  at  the  Koyal  lustitutiou  in 
praise  of  iMr.  Barry's  plan,  and  Dr.  Keid  having  lectured  in  answer  at 
VViiiis's  Rooms,  and  m  defence  of  himself. 
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ON  THE  INDUCTION  OF  ATMOSPHERIC  ELECTRICITY  ON 

THE  WIRES  OF  THE  ELECTRIC  TELEGRAPH. 

By  Professor  Joskph  Henry. 

The  action  of  llie  electricity  of  the  atmosphere  on  the  wires  of  the 
electrical  telegraph  is  at  the  present  time  a  suhject  of  much  iin|)urt- 
ance,  both  on  account  of  its  practical  hearing,  anil  the  numher  of 
purely  scientific  questions  which  it  involves  I  have  accordingly 
given  due  attention  to  the  letter  referred  to  me,  and  have  succeed- 
ed in  collecting  a  nuinher  of  facts  in  reference  to  the  action  in 
question.  Some  of  these  are  from  the  observations  of  different  per- 
sons along  the  principal  lines,  and  others  from  niv  own  investiga- 
tions during  a  thunder-storm  on  the  lOtli  of  Juni-,  when  I  was  so  fortu- 
nate as  to  be  present  in  the  office  of  the  tehgraph  iii  Philadelpliia, 
while  a  series  of  very  interesting  electric. d  ph^'nomena  was  exhibited. 
In  connexion  with  the  facts  derived  from  these  sources,  I  niust  ask 
the  indulgence  of  the  Society  in  frequently  referring,  in  the  course  of 
this  cotniiHuiication,  to  the  results  of  my  previous  investigations  in 
dynamic  electricity,  accounts  of  which  are  to  be  found  in  the  Proceed- 
ings and  Transactions  of  this  Institution.* 

From  all  the  information  on  the  subject  of  the  action  of  the  electri- 
city of  the  atmosphere  on  the  wires  ol  the  telegraph,  it  is  evident  that 
ert'ects  are  produced  in  several  different  nays. 

1.  The  wires  of  the  telegraph  are  liable  to  be  struck  by  a  direct 
discharge  of  lightning  from  the  clouds,  and  several  cases  of  this  kind 
have  been  noticed  during  the  present  season.  About  the  £Olh  of 
May  the  lightning  struck  the  elev.ited  part  of  the  wiie,  which  is  sup- 
ported on  a  high  mast  at  the  place  where  the  telegraph  crosses  the 
Hackensack  River.  The  fluid  passed  along  the  wire  each  wav,  from 
the  point  which  received  the  discharge,  for  several  miles,  striking  off 
at  irregular  intervals  down  the  supporting  poles.  At  each  place 
where  the  discharge  to  a  pole  took  [ilace,  a  number  of  sharp  explo- 
sions were  heard  in  sucdssion,  resembling  the  rapid  reports  of  several 
rifles.  During  anollier  storm,  the  wire  was  struck  in  two  places  in 
Pennsylvania,  on  the  route  between  Philadelphia  and  New  York;  at 
one  of  these  places  twelve  poles  were  struck,  and  at  the  otlicr  eight. 
In  the  latter  c.ise  the  rem.jrkable  fact  was  observed,  that  every  other 
pole  escaped  the  discharge;  and  the  same  plienomenon  vvas  observed, 
though  in  a  less  marked  degree,  near  the  H.ickensack  River.  In  some 
instances  the  lightning  has  been  seen  coursing  along  t!ie  wire  in  a 
stream  of  light;  and  in  another  case  it  is  described  as  exploding  from 
the  wire  at  certain  points,  though  there  were  no  bodies  in  the  vicinity 
to  attract  it  from  the  conductor. 

In  discussing  these  and  other  facts  to  be  mentioned  hereafter,  we 
shall,  for  convenience,  adopt  the  [-rinciples  and  language  of  the  theory 
V*  liicli  refers  the  phenomena  of  electricity  to  the  action  of  a  fluid,  of 
which  tlie  particles  repel  each  other,  and  are  attracted  bv  the  parti- 
cles of  other  mdter.  Although  it  cannot  be  affirmed  that  this  theory 
is  an  actual  representation  of  the  cause  of  the  phenomena  as  they  are 
produced  in  nature,  yet  it  may  be  assorted  that  it  is,  in  the  present 
state  ot  science,  an  accurate  mode  of  expressing  the  laws  of  electrical 
action,  so  far  as  they  have  been  made  out ;  and  that  though  there  are 
a  number  of  phenomena  which  have  not  as  yet  been  referred  to  this 
theory,  there  are  none  which  are  proved  to  be  directly  at  variance 
with  it. 

That  the  wires  of  the  telegraph  should  be  freqiicnllv  struck  by  a 
direct  discharge  of  lightning,  is  not  surprising,  when  we  consider  the 
great  length  of  the  conductor,  and  coiis.quently  the  many  points  along 
the  surface  of  the  earth  through  which  it  must  pass  peculiarly  liable 
to  receive  the  discharge  from  the  heavens.  Also,  from  the  great 
length  of  the  conductor,  the  more  readily  must  the  repulsive  action  of 
the  free  electricity  of  the  cloud  drive  the  natural  electricity  of  the 
conductor  to  tlie  further  end  of  the  line,  thus  rendering  more  intense 
the  negative  condition  of  the  nearer  part  of  the  wire,  and  consequently 
increasing  the  attraction  ofthemctai  for  the  free  electricity  of  the 
cloud.  It  is  not  however  probable  that  the  attraction,  whatever  may 
belts  intensity,  of  so  small  a  quantity  of  m.itler  as  that  of  the  wire  of 
the  telegraph,  can  of  itself  produce  an  electrical  discharge  from  the 
heavens;  aflhough,  if  the  discharge  were  started  by  some  other  cause, 
»uch  as  the  attraclion  of  a  large  mass  of  conducting  matter  in  the 
vicinity,  the  attraction  ot  the  wire  might  be  sullicient  to  change  the 
direction  of  the  descending  bolt,  and  draw  it  in  part  or  whole  to  it- 
self. It  should  also  be  recollectt;d  that,  on  account  of  the  perfect 
eanduclion,  a  discharge  on  any  part  of  the  wire  must  all'ect  every 
other  part  of  the  connected  line,  although  it  may  be  hundreds  of  miles 
ID  length. 
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That  the  wire  should  give  off  a  discharge  to  a  number  of  poles  in 
succession,  is  a  fact  I  should  have  expected,  fiom  my  previous  re- 
searches on  the  lateral  discharge  of  a  conductor  traiisinitting  a  current 
of  free  electrici'y.  In  a  paper  on  this  subject,  presented  to  the  Bri- 
tish Association  in  1S37, 1  showed  that  when  electricity  strikes  a  con- 
ductor explosively,  it  tends  to  give  off  sparks  to  ail  bodies  in  the 
vicinity,  however  intimately  the  conductor  may  be  connected  with  the 
earth.  In  an  experiment  in  which  sparks  from  a  small  machine  were 
thrown  on  the  upper  part  of  a  lightning-rod,  erected  in  accordance 
with  th-  formula  given  by  the  French  Institute,  corresponding  sparks 
could  be  drawn  from  every  part  of  the  rod,  even  from  that  near  the 
ground.  In  a  cummunication  since  made  to  this  Society,  I  have  suc- 
ceeded in  referring  this  phenomenon  to  the  fact,  that  during  the  trans- 
mission of  a  quantity  of  electiicity  along  a  rod,  the  surface  of  the  con- 
ductor is  charged  in  succession,  as  it  were,  by  a  wave  of  the  fluid, 
which,  when  it  arrives  opposite  a  given  point,  tends  to  give  otV  a 
spark  to  a  neighbouring  bi  dy,  for  the  sam"  reason  that  the  charged 
conductor  of  the  machine  gives  ofl' a  spark  under  the  aanie  circum- 
stances. 

It  might  at  first  be  supposed  that  the  rerlundant  electricity  of  the 
conductor  would  exhaust  itself  in  giving  off  the  first  spark,  and  that  a 
second  discharge  could  not  lake  pi. ice;  but  il  should  be  observed,  that 
the  wave  of  free  electricity,  in  its  passage,  is  const.intly  attracted  to 
the  wire  by  the  portion  of  the  uncharged  conductor  which  immedi- 
ately precedes  its  position  at  any  time;  and  hence  but  a  part  of  the 
whole  reduiid.int  electricity  is  given  off  at  one  place;  the  velocity  of 
transmission  of  the  wave  as  it  p.isses  the  neiglibuuring  body,  and  its 
attraction  for  the  wire,  prevenling  a  full  discliarge  at  any  one  place. 
The  intensity  of  the  successive  explosions  is  explained  by  nferring  to 
the  fact,  that  the  rtisch.irge  from  the  clouds  does  not  generally  consist 
of  a  single  wave  of  elpctricity,  but  of  a  number  of  disci.. irges  along 
the  same  path  in  rapid  succession,  or  of  a  continuous  discliarge  which 
has  an  appreci.ible  dur.ition  ;  and  hence  the  wire  of  the  telegraph  is 
capable  of  transmitting  an  immense  quantity  of  the  fluid  thus  distri- 
buted over  a  great  length  of  the  conductor. 

The  remarkible  facts  of  the  explosions  of  the  electricity  into  the 
air,  and  of  the  poles  being  struck  in  interrupted  succession,  find  a 
plausible  explanation  in  au.'tlnT  electrical  principle  which  1  have 
established,  namely,  in  all  c.ises  of  the  disturbance  of  the  ecpnhbiiura 
of  the  electrical  plenum,  which  we  must  suppose  to  exist  tliioughout 
all  terrestri.d  space,  the  state  of  rest  is  attained  by  a  series  of  dimi- 
nishing oscillations.  Thus  in  the  discharge  of  a  Leyd^n  j.ir,  I  have 
shown  that  the  phenomena  exhibited  c miiot  be  expliiued  by  merely 
supposing  the  transfer  of  .i  quantity  ol  fluid  from  the  inner  to  the  outer 
side  of  the  j.ir ;  but  in  addiiion  to  this  we  are  obliged  to  admit  the 
existence  of  several  waves,  backw.irds  and  forwards,  until  the  equili- 
brium is  attained.  In  the  case  of  the  disch.irge  from  the  cloud,  a 
wave  of  the  natural  electrieily  of  the  metal  is  repelled  each  w.iy  from 
the  point  on  which  the  disch.irge  falls,  to  either  end  of  the  wire,  is 
then  n  fleeted,  and  in  its  reverse  passage  meets  in  succession  the 
several  w.ives  which  m.ike  up  the  discliarge  from  the  clou  1.  These 
waves  will  therefore  interfere  at  cert.uii  points  along  the  wire,  pro- 
ducing, foi-  a  moment  waves  of  double  magnitude,  and  will  thus  en- 
hance the  tendency  of  the  fluid  at  these  poinls  to  fly  from  the  con- 
ductor. I  do  not  say  tli.it  the  eff._'cts  observed  were  aclually  produced 
in  this  way  ;  I  merely  wish  to  convey  the  idea  that  known  principles 
of  electrical  action  might,  under  certain  circumstances,  lead  us  to  an- 
ticipate such  results. 

2.  The  state  of  the  wire  may  be  disturbed  by  the  conduction  of  a 
current  of  tlectricity  from  one  portion  of  space  to  another,  without 
the  presence  of  a  thuuder-cloud  ;  and  this  will  happen  incase  of  a 
long  line,  when  the  electrical  condition  of  the  atmosphere  which  sur- 
rounds the  wire  at  one  place  is  difl'erent  from  that  at  another.  Now 
it  is  well  known  that  a  mere  difference  in  elevation  is  attended  with  a 
change  ill  the  electrical  state  of  the  atmosphere.  A  conductor,  ele- 
vated bv  means  of  a  kite,  gives  sparks  of  positive  electricity  in  a  per- 
fectly clear  d.iy  ;  hence  il  the  line  of  the  telegraph  passes  over  an 
elevated  mountain  ridge,  there  will  be  continually,  during  clear 
weather,  a  current  from  the  more  elevated  to  the  lower  points  of  the 
conductor. 

A  current  may  also  be  produced  in  a  long  level  line,  by  the  precipi- 
tation of  vapour  in  the  foiin  of  fog  at  one  end,  while  the  air  remains 
clear  at  the  other;  or  by  the  existence  of  a  storm  of  rain  or  snow  at 
any  point  along  the  line,  while  the  other  parts  of  the  wire  are  not 
subjected  to  the  same  influence. 

Currents  of  sufficient  power  to  set  in  motion  the  marking  ma- 
chine of  the  telegraph  have  been  observed,  which  must  have  been 
produced  by  some  of  these  causes.  In  one  case  the  luachine  spon- 
taneously began   to  operate   without   the  aid  of  the  battery,  while  a 


J.S47. 


THE  CIVIL  ENGINI:ER  and  ARCHITECT'S  JOURNAL. 


177 


snow-storm  was  falling  at  one  end  of  tlie  line,  and  clear  weather  ex- 
isted at  tlie  other.  On  another  occasion  a  continned  stream  of  elec- 
tricity was  ob-^erved  to  pass  between  two  points  at  a  break  in  the 
wire,'  presenting  the  appearance  of  a  gas-light  almost  extinguished. 
A  constant  effect  of  this  kind  indicates  a  constant  accession  of  electri- 
city at  one  part  of  the  wire,  and  a  constant  discharge  at  the  other. 

3.  The  natnral  electrici'y  of  the  wire  of  the  telegraph  is  liable  to  be 
disturbed  bv  the  ordinary  electrical  induction  of  a  distant  cloud.  Sup- 
pose a  thnn'der-cloud,  driven  by  the  wind  in  such  a  direction  as  to 
cioss  one  end  of  the  line  of  the  telegraph  at  the  elevation,  say  of  a 
mile ;  during  the  whole  time  of  the  approach  of  the  cloud  to  the  point 
of  its  pathclirectly  above  the  wire,  the  repulsion  of  the  redundant 
electricity  with  which  it  is  charged  would  cimstantly  drive  more  and 
more  of  the  natural  electricity  of  the  wire  to  the  further  end  of  the 
line,  and  would  thus  give  rise  to  a  current.  When  the  cloud  arrived  at 
the  point  nearest  to  the  wire,  the  current  would  cease  for  a  moment; 
and  as  the  repulsion  gradually  diminished  by  the  receding  of  the  cloud, 
the  natural  electricity  id  the  wire  would  gradually  return  to  its  nor- 
leal  state,  giving  rise  to  a  current  in  an  opposite  direction.  If  the 
cloud  were  driven  by  the  wind  parallel  to  the  line  of  the  telegraph,  a 
current  would  be  produced  towards  each  end  of  the  wire,  and  these 
would  constantly  vary  in  intensity  with  the  tliU'erent  positions  of  the 
cloud.  Although  currents  produced  in  this  way  may  be  too  feeble  to 
set  in  motion  tlie  marking  apparatus,  yet  they  may  have  sufficient 
power  to  influence  the  action  of  the  current  of  the  battery  so  as  to  in- 
terfi-re  with  the  perfect  operation  of  the  machine. 

(To  be  conlhiucd.J 


LOCOMOTIVE  SLIDE  VALVES. 

Sir — The  following  is  a  scheme  for  relieving  the  slide  valves  of  a 
locomotive  engine  from  the  great  pressure  which  is  upon  them  (in  the 
ordinary  valves^.     It  is  thus: 


WATER-BALANCE  WINDING  MACHINE. 

Weare  indebted  for  llie  fol'.ovving  description  and  engravings  to  the  Mining  Jonrnal. 


In  this  sectional  view,  the  slide  will  be  seen  to  have  two  ports  a,  a' 
connected  with  each  other,  and  of  equal  area  to  those  on  the  cylinder 
face,  b,  b';  c  is  a  plate  placed  on  the  back  of  the  valve,  and  kept  there  by 
means  of  a  strong  spring,  which  should  be  tested,  to  stand  the  amount 
of  pressure  there  would  be  on  a  space  equal  to  the  area  of  the  two 
ports  n,  a';  s  is  a  steam-way,  through  which  the  steam  is  admitted, 
passing  from  thence  through  the  ports  into  the  cylinder.  The  pres- 
sure on  the  space  between  the  ports  is  neutralised  by  the  strip  f,  to 
which  I  think  there  can  be  no  objection,  as  it  would  only  open  and 
shut  the  steam-way  simultaneously  with  the  steam  ports  in  the  cylin- 
der; therefore,  the  supply  of  steam  would  be  as  regular  as  were  it 
full  open  during  the  entire  travel  of  the  valve.  The  exhaust  is  formed 
through  the  chamber  R,  and  the  blast-pipe  P.  The  lap  of  the  valve 
is  of  course  at  the  will  of  the  engineer.  Hoping  that  the  scheme  will 
meet  with  your  approbation  and  insertion  in  your  next, 
I  am,  Sir,  your's,  very  respectively, 

F,  A.  BUCKNALL. 

Bintol,May  22,  1847. 


Description. — A  AAA,  the  pits;  BB  B  B,  plate-iron  water-tanks  i 
C  C,  two  wagons  ;  D  D  D  D  D  D,  part  of  the  rails,  and  the  bridge 
across  the  top  of  the  tanks;  E  E  E,  different  views  of  the  cross  con- 
necting the  tanks  and  wire  ropes;  F  F,  water-pipes,  provided  with 
valves,  for  fil  ing  the  tanks — to  be  opened  and  shut  bv  levers,  under 
the  command  of  the  attendant;  G  G  G  G  G,  the  walling,  or  steaniug, 


of  the  pits  ;  H  H,exit  valves,  at  the  bottom  of  the  tanks.  The  large 
wheel  has  a  groove  to  receive  the  rope,  or  chain,  as  the  case  may  be, 
and  furnished  with  a  brake,  to  regulate  the  motion  and  gripe  tight,  as 
the  wagons  reach  the  proper  places  for  pushing  off  and  on.  It  will  be 
necessary  to  attach  a  rope  (or  chain)  to  the  bottom  of  the  tanks,  simi- 
lar to  that  annexed,  in  order  to  keep  up  the  equilibrium  through  the 
whole  depth  of  the  pit;  for,  where  the  ground  is  favourable,  one 
elliptical  pit  will  be  a  saving  in  sinking  and  steaning,  as  well  as  in  the 
size  of  the  wheel,  wliich  may  be  proportionably  less. — The  upright 
pipe,  seen  behind  the  wheel,  may  be  surmounted  by  a  cistern,  to  relieve 
the  pipes  and  joints  from  the  shock  occasioned  by  suddenly  checking 
the  momentum  of  the  water-current  along  the  horizontal  pipes. 

It  should  be  understood,  that  guide-rods,  though  not  showD,  are 
necessary  to  keep  the  tanks  steady. 

It  is  now  20  years  since  1  erected  one  of  these  machines,  which  has 
oeen  in  constant  work  ever  since,  and  is  still  raising  500  tons,  from  li 
depth  of  50  yards,  in  12  hours. 

Cokford,  May  8. 

John  Walkikshaw, 


178 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[June, 


REGISTER    OF    NEW    PATENTS. 


PRESERVATION  OF  ORGANIC  SUBSTANCES. 
John  Ryan,  of  the  Royal  Polytechnic  Institution,  doctor  of  medi- 
cine, and  professor  of  chemistry,  for  "  Impwvcmenls  in  the  preseri-a- 
tion  of  organic  arid  other  sitbsl'inces." — Granted  Oct.  17,  ]81G  ;  En- 
rolled April  17,  18-47. 

These  improvements  relate,  firstly,  to  preserving  orijanic  and  other 
substances,  by  supplying  thereto  a  mixture  of  gases  and  vapours  which 
are  opposed  to  comlnistion  and  decomposition,  applied  either  in  com- 
bination with  air  or  instead  of  air.  The  gases  preferred  are  either  a 
mixture  of  carbonic  and  chloro-hydric  acids,  or  a  mixture  of  carbonic 
and  acetic,  or  pyroligneous  acids. 

For  preserving  animal  matters,  a  mixture  of  carbonic  and  pyrolig- 
neous acids  in  a  gaseous  form,  is  preferred,  because  of  the  presence 
of  a  small  quantity  of  kreasote;  sometimes  a  little  kreasote  is  added 
and  allowed  to  pass  over  with  the  gases  into  the  vessel  containing  the 
substance  to  be  preserved.  These  gases  are  obtained  from  any  suitable 
carbonates,  but  carbonate  of  lime  in  the  form  of  marble  is  preferreil, 
to  which  IS  sometimes  added  common  cliloro-hydric  acid,  diluted  with 
half  its  bulk  of  water;  by  which  a  mixture  of  carbonic  and  chloro- 
hydric  acid  gases  is  procured.  If  it  be  necessary  to  render  the  mode 
of  preservation  more  complete,  there  is  added  a  small  quantity  of 
kreasote,  in  the  proportion  of  half-a-drachm  to  two  quarts  of  the 
liquid.  In  this  case,  the  mixed  acids  carry  off'  with  them  a  portion 
of  the  kreasote  vapour.  In  other  cases,  to  obtain  the  carbonic  acid  of 
the  marble,  rough  or  unpurified  pyroligneous  acid,  containing  small 
quantities  of  kreasote,  is  used  ;  by  which  a  mixure  of  carbonic  pyro- 
ligneous acid  and  the  vapour  of  kreasote  is  obtained.  If  coarse  py- 
roligneous acid  cannot  be  obtained,  either  acetic  acid  and  a  small 
quantity  of  kreasote,  in  the  proportions  of  half-a-drachm  to  two 
quarts  of  the  acid,  or  common  vinegar  with  the  same  quantity  of 
kreasote,  may  be  used.  When  organic  matters,  such  as  meat,  are  to 
be  preserved,  they  are  to  be  deposited  in  suitable  air-tight  boxes. 

For  preserving  vegetable  substances,  or  fermented  liquids,  the  vapour 
of  kreasote  is  not  to  be  used,  but  carbonic  acid  alone,  obtained  by  the 
action  of  the  chloro-hydric,  or  other  suitable  acid  containing  no  krea- 
sote. 

For  preserving  fermented  liquids,  it  is  necessary  to  wash  the  car- 
bonic acid  by  passing  it  through  a  small  vessel  containing  clean  water, 
to  remove  anv  of  the  chloro-hydric  or  acetic  acids. 

The  second  part  of  the  improvements  relates  to  the  constructing  a 
self-acting  apparatus  for  generating  the  gases,  and  its  application  to 
supplying  the  vessel  containing  the  articles  to  be  preserved.  The 
annexed  figure  is  a  section  of  the  apparatus,  which  may  be  made  of 

glass,  earthenware,  iron  glazed  in- 
side, or  pure  lead,  of  a  sufficient 
strength,  a  is  a  vessel  or  chamber 
for  holding  the  acid,  and  b  an  inter- 
nal chamber,  with  a  perforated  false 
bottom,  for  holding  broken  pieces  of 
marble  ;  e  is  a  capping,  secured  by 
screw  bolts  ;  d  a  bent  tube  with  stop- 
cock, to  which  is  attached  a  flexible 
tube  e,  communicating  with  an  air- 
tight box  or  safe,  containing  the  arti- 
cles to  be  preserved  ;  J  is  an  aperture 
furnishi'd  with  a  plug,  for  filling  the 
vessel  with  aciil  when  requir-'d  ;  to 
fill  the  interior  vessel,  it  is  necessary 
to  remove  the  capping. 

The  action  of  the  apparatus  is  as 
follows  : — when  the  door  of  the  box 
or  safe  containing   the  article  to  be 
preserved    is  open,  the   pressure  of 
the  air  on  the  acid  in  the  outer  cham- 
ber a,  ca\ises  the  acivl  to  rise  among 
the  broken  maible  in  the  chamber  b, 
when  gas  is  generated  and  is  carried 
off  by  tlie  tube  d,  to  the  preserving  box  or  safe;  when  the  door  of  the 
latter  safe  is  closed  air-tight,  the  vessil  is  filled  with  the  gases,  mixed 
with  air,  and  when  fully  charged,  the  pressure  of  the  gas  on  the  acid 
in  the  inner  vess(d,  b,  will  force  the  acid  out  iiito  the  outer  chamber  a, 
leaving  the  marble  dry  ;  consequently,   the  action  of  generating  the 
gases  will  cease  until   the  door  of   the  preserving  box   is   opened 
again. 


SHIPS  AND  PROPELLERS. 
John  Bi-chaxaN,  of  Queen-square,  Westminster,  gentleman,  for 
"  Jmprovtmenls  in  ships  or  vessels,  and  in  the  propelling  thereof  and 
in  securing  the  same  from  Jlsatal  damage,  cerium  parts  of  which 
machinery  may  be  used  for  motion  on  land."  Granted  August  15, 
ISlii ;  Enrolled  February  4,  1817. 

The  improvement  consists,  first,  in  the  formation  or  construction  of 
ships  or  vessels,  by  mi'ans  of  lines,  as  hereinafter  described;  and, 
secondly,  to  the  a[)plication  of  a  blade  or  blades  for  the  propelling  of 
ships  or  vessels,  so  constructed  is  to  yield  to  the  adverse  pressure  of 
the  water  when  required. 

The  patentee  states  that  the  object  of  the  first  part  of  his  in- 
vention is  to  enable  the  lines  of  a  ship  or  vessel  to  be  drafted 
so  that  all  the  lines  will  correctly  nm  int.)  each  other,  and  that 
they  will  not  require  adjustment  by  shifting  the  transverse  sections. 
The  work  is  done  according  to  true  geometrical  bases  throughout, 
beginning  with  the  main  frame,  and  in  lieu  of  water  lines,  ribband 
lines,  and  buttock  lines,  with  their  necessary  accompanving  balance 
and  adjusting  frames,  the  patentee  only  makes  use  of  the  midship 
section,  an  upper  extreme  height-of-breadth-line,  and  one  main  dia- 
gonal on  each  side  of  the  hull,  imiting  or  fitting  in  all  the  transverse 
sections  from  the  upp-r  height  of  breadth  to  the  main  diagonal,  and 
thence  down  to  the  keel,  in  the  same  manner  as  if  followed  in  con- 
structing the  main  frame,  viz.,  bisecting,  or  halving  the  angles  con- 
tained within  the  several  perpendiculars,  (or  straight  lines  approach- 
ing more  or  less  to  the  perpendicular,)  and  also  all  the  angles  within 
the  straight  lines  crossing  these  perfiendiculars  and  the  diagonals  at 
the  points  where  the  transverse  sections  respectively  cross  the  main 
diagonals.  Lines  traced  through  these  bisections  of  the  angles  form 
the  outside  of  the  frame  of  the  ship.  The  longitudinal  curves  being 
formed  nearly  in  the  same  manner,  viz.,  halving  the  angles  contained 
within  the  perpendiculars  or  lines  bounding  the  ends  of  the  oblon" 
figures  and  sides  or  bottom  of  the  said  figures,  wnether  vertical,  hori- 
zontal, or  diagonal,  and  lines  connecting  the  extreme  points  or  base 
lines  of  these  triangles,  such  being  a  pure  trigonometrical  and  geo- 
metrical formula  for  determining  the  transverse  and  longitudinal  lines 
of  a  ship  or  vessel,  according  to  this  invention,  regulating  her  form 
from  the  straight  lines  of  the  stem,  stern  post,  and  keel,  to  the  greatest 
extent  of  breadth  and  depth,  beautifully  proportioning  all  her  lines, 
and  each  line  relatively  partaking  of  each  other's  qu  dities  upon  the 
principle  of  the  two  sides  and  base  of  a  cone  regulating  all  the  lesser 
diameters  thereof  iu  due  proportion. 

The  second  part  of  the  invention  is  for  improvements  in  propelling 
vessels,  as  shown  in  the  annexed  engraving  : — 

Fig.  1. 


Fig.  2. 

Fig.  1  is  a  section  showing  the  internal  construction,  and  a  plan  (as 
it  would  appear  from  beneatli)  of  the  stern  end  of  a  vessel,  to  which 
one  modification  of  this  part  of  the  invention  is  applied. 

A,  represents  the  revolving  shaft  driven  by  the  steam-engine,  or 
other  power.  The  bearings  are  supjiorted  on  elastic  springs,  B,  so 
that  any  bending  of  the  vessel  does  not  bind  the  journals  of  such 
shaft,  which  are  allowed  to  arrange  themselves  in  a  line  by  the  com- 
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pensating  elasticity  of  siioli  springs.  The  shaft,  A,  is  connpcted  or 
coupled  at  c,  to  the  sliaft,  c,  which  carries  the  propelling-blade,  D, 
formed  as  a  cylindrical  axis,  which  passes  through  the  shaft,  c,  and 
the  boss,  E,  where  it  is  held  by  means  of  the  cotter,  e.  The  colter  is 
cut  or  split  in  a  ditferent  direction  to  that  generally  practised.  This 
form  of  cotter  is  fixed  by  opening  the  slit  by  a  drift  or  wedge,  and, 
wliile  open,  rivetting  in 'the  small  bolt,  which  leaves  the  cotter  per- 
fectly secure  and  safe.  Tlie  bladi',  D,  tl)us  supported  on  the  shaft,  C, 
part'ikes  of  the  revolution  of  such  shaft  at  the  same  time  that  it  is 
free  and  at  liberty  to  move  on  its  own  axis  ;  so  that,  supposing  the 
shaft,  c,  to  revolve  in  the  direction  indicated  by  the  arrows,  the  re- 
sistance of  the  water  will  place  the  blade,  D,  in  the  position  lepre- 
sented,  resting  against  the  shoulder  or  fice,  f,  formed  in  the  buss,  E, 
as  seen  at  fig. '2  ;  but  when  the  revolution  of  the  shaft,  C,  is  reversed, 
the  blade  will  vibrate  on  its  axis  from  the  same  resistance  of  the 
water,  and  assume  the  opposite  position,  resting  on  the  shoulder  or 
face,  g.  The  angles  formed  by  the  slioulders,/and  g,  with  the  shaft,  c, 
are  slightly  varied,  so  that  the  angle  formed  by  the  shoulder,  g,  being 
more  acute,  will  drive  quicker  when  required,  without  any  increase 
of  speed  in  the  rotation  of  the  shaft,  c.  By  this  arrangement  the 
blade,  D,  having  free  play  on  its  axis  between  the  shoulders,  /  and  g, 
will  at  all  times  yield  to  any  adverse  pressure  which  may  arise  from 
the  superior  velocity  of  the  vessel  to  that  generated  by  the  propulsion 
of  the  blade,  D,  itself  ;  so  that,  supposing  sail  to  be  on  the  vessel  at 
the  same  time  that  the  propeller  is  in  action,  and  that  the  gale  should 
suddenly  carry  the  vessel  beyond  the  speed  due  to  the  propeller,  it 
will  instantly  yield  to  the  adverse  pressure,  a>id  present  no  resistance 
to  the  course  of  the  vessel.  And  in  like  manner,  when  the  vessel  is 
under  sail,  and  no  rotation  is  imparted  to  the  shaft,  C,  the  blade,  D, 
will  yield  to  the  adverse  pressure  of  the  water,  and  assume  that  po- 
sition which  prevents  the  least  resistance  to  the  onward  course  of  the 
vessel.  The  shaft,  c,  is  supported  in  a  hollow  tube,  x,  x,  passing 
through,  and  firmly  fixed  in,  the  dead  wood  of  the  vessel's  stern,  and 
lubricated  at  various  points  by  means  of  pipes,  marked  F,  carried  to 
such  an  elevation  as  to  support  a  column  of  oil  sutBcient  to  overcome 
the  pressure  of  the  external  water,  and  ensure  the  necessary  supply  of 
oil  where  required,  which  is  not  always  the  case  in  the  ordinary  ar- 
rangements of  machinery  of  this  nature.  It  will  be  also  seen,  in  this 
figure,  that  the  furce  or  pressure  imjiarted  from  the  rotation  ot  the 
blade,  D,  to  the  vessel,  is  received  from  the  boss,  e,  resting  and  re- 
volving against  the  fixed  tube,  x,  x,  which  carries  the  shaft,  C,  at  a 
point  immersed  in  the  external  water,  which  prevents  it  heating 
whilst  the  superior  column  of  od,  supplied  by  the  small  lube,  F,  lubri- 
cates the  parts  in  contact.  Tlie  shaft,  C,  is  formed  of  two  seuii- 
cylindrical  halves,  the  centre  or  flat  surface  of  each  being  planed  or 
ploughed  out,  so  that  when  placed  face  to  face,  they  form  a  cylindri- 
cal, hollow  shaft,  through  which  is  passed  a  rod  or  bolt,  o,  for  the 
purpose  of  fixing  or  bolting  the  blade,  D,  when  in  a  propelling  posi- 
tion, which  bolting  or  fixing  is  practised  only  when  backing  or  stern- 
way  is  required.  The  bolt,  or  rod,  o,  is  traversed  by  the  lever,  G, 
and  may  be  put  into  action,  or  relieved  at  any  moment,  while  the 
blade,  D,  is  resting  on  either  one  or  other  ot  the  shoulders,  /,  or  g. 
holes  being  provided  in  the  cylindrical  axis  of  the  blade,  D,  in  the 
proper  position  to  receive  the  bolt,  o,  and  when  bolted,  the  reverse 
rotation  of  the  shaft,  G,  necessarily  backs  the  vessel. 


GUTTA  PERCHA  SAFETY  FUZE. 

George  Smith,  of  Camborne,  Cornwall,  safet\  -fuze  manufacturer, 
for  "  ImprovtmetUs  in  tht  manujaclure  of  saftlyjusts."  Granted 
November  12,  18-16;  Enrolled  May  8,  1S47.  (Reported  in  the 
Mtchanici'  Magazine.) 

The  safety  fuze  is  to  be  made  in  such  manner  and  material,  to  ren- 
der them  less  liable  to  injury  from  changes  of  atmos|iheric  tempera- 
ture, damp,  or  the  action  and  pressure  of  water,  when  employed  in 
subiuarine  operations,  by  employing  gutta  percha  to  enclose  an  inte- 
rior cylinder  of  genpowder ;  or  as  a  coating,  or  covering,  for  the  or- 
dinary hempen  fuzes.  The  cylinder  for  gunpowder  is  made  with 
gutta  percha  in  the  following  manner: — A  cylinder  of  iron,  capable  of 
supporting  a  pressure  of  5UU  lb.  to  the  square  inch,  and  made  at  its 
lower  extremity  of  the  form  of  an  inverted  cone,  is  surrounded  with 
a  casing,  between  which  and  tlie  cylinder  steam  is  allowed  to  circu- 
late. The  lower  part  of  the  cylinder — that  is,  the  apex  of  the  in- 
verted cone — terminates  in  a  pipe,  which  is  carried  down  through  a 
cistern  of  cold  water.  A  gunpowder  chamber,  or  funnel,  is  supported 
by  suitable  bearings  in  the  centre  of  the  cylinder,  and,  passing  through 
the  inverted  cone,  terminates  in  the  pipe  below  the  joint.  The  funnel 
is  filled  with  gunpowder,  having  a  thread  through  the  centre  thereof, 
to  facilitate  its  passage;  an  J  the  cylinder  with  gutta  percha.    The 


steam  is  made  to  circulate  between  the  cylinder  and  outside  casing, 
until  the  gutta  percha  assumes  the  consistency  of  putty.  It  is  then 
pressed  through  the  pipe,  and,  passing  round  the  gunpowder  funnel, 
takes  the  form  of  a  hollow  tube,  while  it  becomes  filled  with  gunpow- 
der. The  fuze,  in  passing  through  the  cold  water  cistern,  acquires  a 
degree  of  firmness,  which  may  be  increased  by  causing  it  to  pass  be- 
tween two  rollers,  grooved  on  their  peripheries,  and  made  to  revolve 
in  opposite  directions.  The  ordinary  hempen  fuzes  are  also  coated 
with  gutta  percha  in  the  following  manner: — An  iron  cylinder,  simi- 
lar to  the  preceding,  and  heated  in  like  manner,  is  filled  witli  gutta 
percha,  %vhich  is  subjected  to  the  pressure  of  about  300  lb.  to  the 
square  inch.  The  sides  of  the  cylinders  are  bored  with  holes  of  dif- 
ferent diameters,  to  suit  the  size  of  different  fuzes,  to  wdiich  inlet  and 
corresponding  outlet  pipes  are  attached.  When  the  gutta  percha  is 
sufficiently  softened,  a  wire,  hooked  at  the  end,  is  made  to  enter  one 
of  the  inlet  pipes,  and,  passing  through  the  mass  of  gutta  percha,  to 
come  out  at  the  exit  one  opposite.  The  fuze  is  cooled  in  its  passage 
through  the  exit  pipe  by  an  arrangement  similar  to  the  one  described. 


SHIPS'    ANCHORS   AND   MASTS. 

John  James  Alexander  Maccarthy,  of  Sidney  Terrace,  Bromp- 
ton,  gentleman,  for  "  Imjjioremeiits  in  anchors,  and  Jids  for  masts  for 
vessels."     Granted  Oct.  •22nd,  1846  ;  Enrolled  April  22nd,  1847. 

The  improvements  relate,  firstly,  to  an  improved  form  of  anchor 
for  ships,  as  shown  in  the  annexed  engraving.  It  is  made  with  only 
one  fluke,  and  a  stem  or  shank  of  the  form  shown  iu  the  engraving, 


in  order  that  the  centre  of  gravity  of  the  mass  shall  be  as  near  as 
possible  to  a  line  drawn  from  the  point  of  the  fluke  to  that  part  of  the 
shank  where  the  stock  is  attached.  The  stock  is  of  a  heart  shape, 
made  of  iron,  welded  to  the  shank,  or  it  may  be  formed  separately, 
and  secured  by  any  suitable  means.  This  stock  is  constructed  with 
the  greatest  proportion  of  metal  nearest  tlie  shank,  to  render  it 
stronger,  and  more  capable  of  resisting  the  shocks  and  strains  it  may 
be  subjected  to,  and,  at  the  same  time,  it  keeps  the  greater  proportion 
of  the  weight  near  the  desired  point.  If  an  anchor  be  constructed  as 
described,  whicliever  way  it  may  fall,  it  will,  by  its  own  gravity,  take 
the  position  shown  in  the  engraving. 

The  second  part  of  the  improvements  consists  in  introducing  a 
ratchet  and  pall  for  supporting  the  top-masts  of  vessels  ;  the  ratchet, 
being  secured  to  the  top-mast,  and  the  pall  hinged  to  the  lower  mast, 
the  mast  is  raised  and  lowered  in  the  usual  way  by  a  pulley  let  into 
the  lower  end  thereof,  the  mast  as  usual  passing  through  holes  in  the 
cap  and  cross-tree  ;  when  it  is  desired  to  lower  the  mast,  the  pall  is 
withdrawn  from  the  ratchet,  by  means  of  a  cord  or  rope  fastened  to 
the  back  of  the  pall,  and  passes  over  a  pulley  in  the  mast  down  to 
the  deck.  In  raising  the  mast,  the  rope  is  slacked  ;  the  pall,  falling 
by  its  own  gravity  against  the  top-mast,  enters  the  teeth  of  the  rat- 
chet on  the  mast's  attaining  the  requisite  height,  and  securely  holds 
it  in  the  required  position  till  again  released  by  removi.ig  the  pall  as 
before  described.  Another  improvement  consists  in  using  a  hoop, 
supported  from  the  cross-tree  by  staples  or  hinges,  iu  such  a  maimer 
that  it  may  be  drawn  towards  the  lower  mast  and  from  under  the 
upper  mast  by  a  chain,  the  same  being  lowered  by  the  pulley  as  usual. 
When  the  mast  is  raised,  the  chain  is  slacked,  and  the  hoop  or  fid 
falling  by  its  own  gravity  in  a  perpendicular  position,  receives  the 
weight  of  the  mast,  and  in  order  to  retain  it  in  a  proper  position,  that 
part  of  the  end  of  the  mast  which  rests  on  the  fill  is  cut  somewhat 
shorter,  the  fid  being  drawn  by  the  chain  against  the  shoulder  thus 
formed,  and  retains  it  securely  in  the  desired  position. 


IRON   TUBING. 

James  Roose,  of  Darlaston,  in  the  county  of  StaiTord,  tube  manu- 
facturer, for  "  Certain  impronments  in  wMtd  iron  tubing."  Granted 
August  29,  1846  ;  Enrolled  February  27,  1847. 

The  improvements  consist,  first,  in  taking  a  strip  of  iron  of  a  re- 
quired length,  breadth,  and  tluckness,  according  to  the  size  of  tube, 
and  bevilling  or  chamfering  the  two  edges  of  the  lap  joint,  as  is  well 
understood  amongst  tube  manufacturers ;  then  turning  the  two  sides 
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of  one  end  of  the  skplp  or  strip  when  at  a  red  heat,  the  two  edges 
curling  towards  eacli  other,  and  one  lapping  under  the  other,  so  that 
the  first  cnl  IS  made  smaller  than  the  sue  of  the  tube  when  linislied  ; 
the  skelp,  or  partly  turned  ami  parll.-  flat  strip,  is  thin  put  into  the 
furnace,  and  when  brought  up  to  a  welding  state,  it  is  introduced  into 


a  bell  or  mouth-piece,  D,  similar  to  that  shown  in  the  engraving, 
and  the  turned-up  end  is  sulficiently  inserted  through  the  bell 
and  between  the  rolls,  H,  H,  to  allow  the  pivers  on  the  drawbench 
to  catch  hold  of  the  end  of  the  skelp;  the  chain  being  then  set  in 
motion,  the  skelp  will  draw  through  the  bell,  and,  owing  to  the 
ridge  on  the  bell,  the  one  end  of  the  skelp  will  be  caused  to  overlap 
the  other  edge,  and  when  it  has  left  the  bell,  and  it  is  in  the  pinch  of 
the  rolls,  the  place  of  contact  of  the  ri/lls  being  the  point  which  gives 
the  welding  pressure,  the  mandril  b^ing  within  and  olfering  resistance 
to  the  internal  part  of  the  tube.  Between  the  back  part  or  small  end 
of  the  bell,  and  the  entrance  of  the  rollers,  there  is  a  lube,  c,  through 
which  is  conveyed  either  hot  or  cold  blast,  blown  by  the  engine  ;  the 
end  of  this  tube  is  fixed  over  the  s 'am  of  the  skelp  or  tube.  The 
blast  will  have  the  eti'ect  of  producing  the  metal  at  the  seam  or  joint 
into  a  partly  liquid  state,  or  state  of  fusion.  The  rolls  revolve  by 
machinery,  and  traverse  at  tlie  same  surf  Lce  speed  as  the  chain  on 
the  drawbench,  so  that  the  draft  on  the  tube  is  eased,  and  the  dralt 
has  not  the  tendency  to  stretch  the  lube  more  in  one  ()lace  than  ano- 
ther, nor  to  pull  the  tube  in  two.  The  mandril  is  [ilaced  in  front  of 
the  bell,  the  bulb  protruding  through  and  into  the  groove  of  the  rolls. 
By  this  process,  the  skelp,  with  the  one  end  turned  up,  is  produced  at 
one  heat,  and  at  one  operation,  into  a  lap-joint  welded  iron  tube. 
This  process  will  be  found  most  advantageous  in  the  production, 
particularly  of  lap-joint  iron  tubes,  on  account  of  the  sm  dl  qu  intity  of 
hands  required,  the  very  great  facility  it  offers  in  their  production, 
and  the  superiority  of  the  article  produced.  They  will  b-'  found  to 
stand  a  greater  pressure  on  the  inch,  according  to  the  substance  of 
metal,  than  other  similar  tubes  produced  by  any  of  the  other  known 
piocesses,  on  ac<-.yunl  of  the  properties  of  the  iron  being  retained,  the 
tube  only  having  .'ven  heated  once.  By  other  processes  the  tubes  are 
repeatedly  heated  in  the  furnace,  which  lends  to  destroy  the  fibres  of 
the  iron.  Another  very  great  advar)tage  resulting  from  tins  process, 
is  in  the  blast  playing  on  the  seam  or  joint  of  the  tidje  before  it  goes 
under  the  welding  pressure,  so  that  in  all  cases  dependence  may  be 
placed  on  the  joint  being  in  a  good  welding  state,  which  joint  might 
in  some  degree  have  got  chi.led  in  the  bell  or  mouth-piece,  in  the 
bending. 


SHEATHING   FOR   SHIPS. 

George  Fuedeiuck  Muntz,  Esq.,  M.P.,  of  Ley  Hall,  near  Birm- 
ingham, fur  "  All  improvtd  manujaclnre  of  metal  plales  fur  sliealAiiig 
the  bottoms  of  s/iijis  or  oilier  vtasils."  Granted  October  15,  1S4J  ; 
Enrolled  April  15,  ls47. 

This  invention  relates  to  an  ini|)roved  manuf  icturo  of  the  sheathing 
metal  of  copper  and  zinc,  described  in  the  specification  of  a  p.Ltent 
granted  to  tlie  present  patentee  October  22,  1832,  cuntaiinng  GU  parts 
copper  and  41J  [larts  zinc.  The  present  improvements  consist  of  an 
alloy  of  5lj  parts  of  copper,  4U-J  zinc,  and  3i  lead  ;  in  making  the 
alloy,  an  additional  quantity  of  zinc  is  used,  on  account  of  the  loss  of 
that  material  during  llie  operation,  so  as  to  obtain  an  alloy  containing 
the  dillerent  metals  in  the  above  proportions.  The  liiad  acts  an  im- 
portant p.irt  in  the  allov,  as,  without  it,  the  alloy  would  not  oxidize 
sufiiiciently  to  keep  the  ship's  bottom  clean.  Tiie  alloy,  after  being 
east  into  ingots,  is  rolled  into  sheets  (by  preference,  at  a  red  heat;, 
and  then  anuealed  ;  and,  if  desired,  the  sh(>ets  may  be  cleaned  with  a 
mixture  of  sulphuric  and  nitrid  acids,  [iroperly  diluted. 

The  patentee  does  not  conliue  himself  strictly  to  the  above  propor- 
tions, fur  the  quanlitv  of  cupp -r  may  be  increased  (which  will,  liow- 
evi-r,  increase  the  cost  of  the  sheathing  metal),  or  it  may  be  <lecrcas;-d 
to  a  slight  extent ;  but  it  niuU  not  be  reduced  to  fifty  per  cent,  of  the 
»Uoy  produced.   Although  lead  is  raentioned  in  the  above  description, 


anv  other  suitable  metal  m  ly  be  us?d  in  place  of  it,  but  not  with  equal 
advantage. 

The  [)  itentee  claims  the  m  inufaclure  of  sheathing  metal,  by  'o 
using  other  suitible  m  'tal  or  metals,  when  copper  and  zinc  are  com- 
bined for  tlie  purpose  of  sheathm':^,  as  to  allow  ihe  mixture  to  contain 
a  less  proportion  of  copper  than  about  sixty  parts  of  c  ipp  '-r  and  forty 
parts  of  zinc,  and  at  the  same  tim  ■  attain  a  sulfijient  degr  ee  of  oxida- 
tion, and  prevent  separate  acliou  on  the  zinc. 


IRON  \V1  RE. 

William  Reid,  of  St.  Pan;ras,  Mi  I  ilesex.'ngiii'er,  fir  "  fniprore- 
mtnln  in  the  minafictare  of  wire." — Granted  October  23,  ISlli;  En- 
rolled April  29,  1847.— (Reported  in  the  Patent  Journal.) 

This  invention  relates  specially  to  the  manuf.ictura  of  iron  wire,  and 
also  to  the  clean-sing,  or  prep  iring  the  surfice  of  the  sun  ',  to  receive 
a  metallic  coating,  for  the  purpose  cjf  preventing  osiilatiou,  and  has 
for  its  object  the  producing  wires  of  greater  lengtli-,  and  more  perfect 
throughout  its  entire  leng'li,  than  can  be  efT-cte  I  bv  anv  ni  'ans  at  pre- 
sent in  use,  and  consequently  better  c  ilculated  for  the  purposes  to 
which  it  is  applied  ;  mure  esp-'ci ally  f  jr  tr  insmitting  the  currents  in 
electric  telegr  iphs.  For,  whereas  the  bundles  of  wire,  whicli  average 
ab  lut  192  f'et  in  length,  and  weigh  14  lb.,  are  welded  together  when 
reduced  to  the  sizi  wliicli  they  are  intended  to  remain,  the  parts join- 
eil  almost  invariably  bi'ing  thicker  than  the  rest,  and  at  the  same 
time  rendered  more  brittle,  and  not  unfrequently  unsound.  Now,  the 
improvement  in  the  first  ()irt  of  this  invention,  consists  in  welding  end 
to  end,  scarf-wise,  two,  three,  four,  or  mure  bars  of  iron,  suitable  for 
the  purpose,  and  afterwards  drawing  them  through  Ihe  drawing  ma- 
chine, which  process  not  only  renders  it  the  same  siz'?  throu'^hout, 
hut  by  the  strain  required,  eH'-ctuilly  tries  the  different  joints,  which, 
if  not  sound,  will  give  way,  thus  detecting  any  imperfections  that 
arise  in  the  construction.  Bv  this  m'ans,  ihe  patentee  states  lie  c  in 
readily  furnish  bundl's  of  wire,  of  ten  times  the  usual  length,  or  even 
anv  length  that  may  be  required.  After  dr awing,  the  wire  is  sub- 
mitted to  the  annealing  oven,  which  reniiers  it  as  near  as  m  iv  be  of  a 
homogeneous  quahty  throughout.  With  ri^gard  to  the  welding  and 
drawing  the  iron,  he  does  not  lay  anv  claim  to  the  different  operations 
when  considered  without  respect  to  the  order  in  which  they  are  per- 
formed. Although  these  improvements  have  been  specially  mentioned 
as  desirable  for  ihe  m.inufactnre  of  iron  wire,  it  m  ly  also  be  eciually 
well  applied  to  the  manufacture  of  steel  wire.  Tlie  second  p.irt  of 
these  improvements  rel.ites  to  the  preparing  wire  to  receive  a  coaling 
of  zinc  or  tin,  in  order  to  prevent  it  oxydizing;  the  ordmarv  melliod 
being  to  immerse  it  in  a  solution  of  nitric  or  sulp'iuric  acid,  from  the 
unequal  action  of  which,  or  one  part  remaining  longer  iii  th- solution 
than  another,  the  quality  of  the  iron  is  much  deteriorated.  Now,  ac- 
cording to  this  invention,  the  surface  of  the  wire  is  prepared  solely 
by  a  mechanical  agency,  or  at  least  so  far  as  to  require  only  the  acid 
very  much  dduted,  the  apparatus  for  which  is  as  follows: — the  coils, 
as  they  are  taken  Irorn  the  annealing  oven,  are  placed  on  reels,  whicli 
revolve  freely  on  vertical  spindles,  from  a  suitable  frame-work.  The 
form  of  these  reels  is  the  frustum  of  a  cone,  the  small  end  being  up- 
permost, so  as  to  admit  of  the  coil  of  wire  being  easily  placed  thereon  ; 
the  ends  of  these  coils,  which  may  be  five,  six,  or  any  convenient  num- 
ber, are  led  round,  or  rather  half  round  three  rollers,  whose  axes  are 
also  vertical;  the  sinuous  route  passes  throughout,  bending  the  wire 
alternately  in  contrary  directions,  as  it  turns  over  each  roller;  it  is 
then  conducted  through  another  series  of  five  rollers,  whose  axes  lay 
horizontally;  the  wire,  in  passing  the  sinuous  course  prescribed  by 
them,  is  bent  in  a  contrary  direction  to  that  in  passing  the  previous 
set  of  rollers.  In  order  that  one  wire  shall  not  ride  on  the  other  in  its 
pass.ige  through  the  diHerent  sets  of  rollers,  the  wires  are  passed 
through  suitable  guides,  and  for  the  purpose  of  changing  the  point  of 
contact  on  each  roller,  so  that  it  shall  not  wear  the  s  ime  into  grooves, 
Ihe  (jrst  series  of  rollers  is  caused  to  traverse  backwards  and  forwards, 
in  a  direction  at  right  angles  to  the  motion  of  the  wire ;  thus  far  the 
process  is  merely  lor  breaking  up  any  scale  or  oxide  on  the  surface  of 
the  wire;  it  is  then  passed  between  two  pieces  of  wood,  faced  with 
K'ather,  or  other  substance,  on  which  a  constant  stream  of  emery  is 
peiiultted  to  fiuw  from  a  hopper  above;  these  pieces  of  wood  are 
s  [ueezed  together  with  sulficient  pressure  to  clean  the  sarfice  of  the 
wire,  as  it  passes  between  them.  Instead  of  leather,  he  sometimes 
applies  grooved  su;  faces,  cut  in  the  manner  of  a  fil^,  suit.ible  to  re- 
ceive the  size  of  the  wire  to  be  cleaned.  The  wire  is  next  cjiiveved 
throuo-li  a  solution  of  weak  sal-ammoniac  or  muriatic  acid ;  this  u 
ed'.:cted  by  passing  it  down  into  a  trough  filled  witii  the  liquid,  turning 
11  over  two  rollers  immersed  therein;  it  is  then  conveyed  to  tli-j  bath 
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cif  metal  v\illi  wliicli  it  is  intended  to  be  coated,  and  from  thence  to 
reels,  on  which  it  is  to  be  wound  ;  lliese  having  motion  communicated 
to  them  from  some  primary  moving  power,  effectually  pull  it  through 
the  different  machines,  by  which  it  is  cleansed  as  hereinbefore  de- 
scribed. 

Having  thus  set  forth  the  nature  of  his  invention,  and  the  manner  of 
carrying  the  same  into  effect,  he  wishes  it  to  be  understood,  that  al- 
tliough  he  has  described  it  as  being  peculiarly  applicable  to  iron  wire, 
used  for  telegr.iphic  purposes,  he  does  not  confine  himself  thereto,  as 
It  is  equ.diy  well  adapted  for  steel  wire  ;  and  the  second  part  tliereof, 
preparatory  to  receiving  a  coat  of  other  metal,  may  be  applied  to 
various  other  descriptions  of  wire.  He  claims,  first,  tiie  welding  iron 
bars  end  to  end,  scarf-wise,  and  afterwards  drawing  them  through 
suitable  machinery,  with  regard  to  the  order  in  which  the  same  is 
performed  ;  second,  the  cleansing  the  surface  of  wire  by  the  machinery 
before  described,  preparatory  to  receiving  a  coating  of  zinc,  tin,  or 
other  metal  suitable  for  the  prevention  of  oxidation. 


STEAM  BOILERS. 

Geore  Lodge,  of  Leeds,  Yorkshire,  engineer,  for  "  Tmprovemenls  in 
haling  mater,  gtnerating  steam,  and  sarn^g- /;«/."— Granted  August 
lU,  1S4(;;  Enrolled  February  10,  1847.— (Reported  in  JVtwfe»'s  Lvn- 
don  Journal.) 

This  invention  consists  in  an  improved  arrangement  of  apparatus 
wherebv  the  heating  of  water  may  be  economically  effected  (an  in- 
creased heating  surface  being  exposed  to  the  action  "of  the  fiame  and 
heated  gases),  and  a  large  supply  of  steam  may  be  quickly  generated. 
The  apparatus  employed  for  this  purpose  is  shown  in  figs".  1  and  2,  as 
applied  to  a  furnace  in  conjunction  with  an  ordin.irv  wagon-shaped 
boiler.  It  consists  of  two  rectangular  vessels  or  chambers  of  iron,  set 
parallel  to  each  other,  one  on  either  side  of  the  fire-place,  and  con- 
nected together  in  front  by  a  hollow  arch,  made  also  of  iron.  These 
vessels  or  chambers  are  intended  to  receive  the  water  from  the  force 
pump,  and,  by  means  of  pipes,  with  which  thev  are  provided,  to  con- 
duct the  water  over  a  considerable  heating  surface  before  it  enters  the 
wagon-sbuped   boiler.     Fig.  1,  is  a  sectional  elevation  of  a  furnace. 


fitted  according  to  tb-  invention,  the  front  end  plates  of  the  clumbers 
b-fore-mentioned  being  removed;  and  fig.  2,  is  a  sectional  plan  of  the 
improved  generating  apparatus,  taken  in  the   line  1,  2,  of  fig   1       a  „ 
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are  the  t.vo  rectangular  chambers,  through  which  the  water  pass's  on 
its  way  to  the  boiler.  It  is  obvious  that  these  chambers  in.iy  be  of  a 
cylindrical  or  other  required  form,  but  the  construction  shown  in  the 
drawing  is  preferred,  as  ar,  extensive  heating  surface  is  thereby  pre- 
sented to  the  fire.  6,  is  the  hollow  arch,  connecting  the  two  chimbers 
tagether,  and  forming  a  passage  for  the  water  from  one  chamber  to 
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the  other;  c,  is  the  boiler,  resting  on  the  chambers  a,  a,  and  connected 
to  the  chamber  a,  by  a  pipe  d;  e,  is  a  pipe  leading  from  the  supplv- 
pump  to  the  chamber  a  ;  andy,  is  a  pipe  within'the  chamber  a,  and 
lorming  a  continuation  to  the  pipe  e,  for  the  purpose  of  conductino- the 
water,  as  it  is  supplied  by  the  forc.-pump,  to  the  opposite  end  ot^  the 
chamber  at  which  it  enters,  as  shown  bv  the  arrows  in  fi».  2.  The 
other  chamber  a,  is  similarly  provided  with  a  pipe  g,  forming  a  con- 
tinuationof  the  pipe  rf,  and  having  an  open  end  near  the  back  end  of 
that  chamber.  By  this  arrangement  it  will  be  understood  that  the 
water,  as  it  enters  at  the  pipet,  will  flow  along  the  pipey;  to  the  back 
end  of  the  chamber  a;  it  will  then  return  to  the  front,  and,  bv  the 
continued  action  of  the  pump,  be  made  to  rise  up  the  hollow  arch  b, 
and  pass  into  the  chamber  a.  When  it  has  traversed  the  length  of 
that  chamber,  it  will  enter  the  pipeg-,  and,  passing  forward,  will  rise 
up  the  pipe  d,  and  flow  into  the  boiler  in  a  lieattd  state. 

On  referring  to  the  elevation,  fig.  1.  it  will  be  seen  that  the  boiler  is 
fixed  so  that  the  play  of  the  flame  around  it  will  be  precisely  the  same 
as  in  the  ordinary  mode  of  setting  such  boilers;  the  heat  is  therefore 
as  economically  employed  with  regard  to  its  action  on  the  water  in 
the  boiler  as  heretofore.  The  chambers  a,  a,  (which  occupy  the 
place  hitherto  filled  with  solid  brick-work  for  supporting  the  boiler) 
will  therefore,  in  exposing  the  water  on  its  passage  to  the  boiler  to  the 
action  of  the  fire,  cause  it  to  take  up  a  considerable  portion  of  heat 
that  might  otherwise  be  lost ;  and  as  the  water  is  thus  submitted  to  the 
fire  in  a  comparatively  small  body,  it  will  become  quickly  heated, 
and,  entering  the  boiler  in  that  state,  will  speedily  be  converted  into 
steam. 

The  patentee  claims  the  improved  arrangement,  above  described, 
for  raising  the  temperature  of  water  on  its  passage  to  the  boiler, 
whereby  steam  may  be  more  quickly  generated  than  by  conveying  the 
water  directly  from  the  well  or  supp.y-cistern  to  the  boiler,  and  also 
an  economy  of  fuel  will  result. 


VALVES  FOR  SEWERS. 

James  Lysander  Hale,  of  Hackney,  Middlesex,  civil  engineer,  for 
"  ctrlain  impronments  in  uwtrage  and  drainage,  and  apparatus  con- 
nected thtreioith,  parts  of  w/i/ch  are  applicable  to  steam-engines." — 
Granted  October  27,  1810  ;  Enrolled  April  27,  1847. 

The  improvements  relate  to  preventing  the  escape  of  noxious  air, 
vapouis,  steam,  gas,  &c.,  Iroin  dr..ins,  engines,  &c.,  and  obviating  the 
corrosion  of  the  hinges  us.d  in  apparatus  connected  therewith.  For 
this  purpose,  instead  of  forming  the  cuinmon  traps  for  drains  of  iron, 
as  usual,  the  inventor  makes  the  frame  of  brown  earthenware  or  other 
suitable  lasting  and  non-corroding  substance,  pl.iced  in  the  usual  way 
at  the  entrance  to  the  drain.  The  vaive  is  constructed  of  a  piece  of 
vulcanized  india-rubber,  large  enough  to  cover  the  opening  of  the  trap, 
aud  to  give  sufficient  lap  ;  the  edge  is  secured  to  the  frame  of  earthen- 
ware by  rivets,  or  cement  manufactured  for  similar  purposes,  by  the 
Kamptulicon  Coinfiany.  The  sheet  of  vulcanized  india-rubber  has  a 
metal  plate,  or  a  sione,  placed  on  the  back,  which,  by  its  weight,  keeps 
the  face  of  the  valve  close  to  its  seat. 

Another  trap  for  sewers  is  made  with  a  number  of  bars  on  the  back, 
instead  of  the  metal  plate  or  stone  as  above  described  ;  the  vulcanized 
india-rubber  is  atlixed  to  the  earthen  frame  as  before;  the  bars  are  se- 
cured by  cement  or  rivets,  in  the  direction  or  length  of  the  part  secured, 
forming  tiie  hinge;  the  water,  as  it  issues  from  the  pipe  into  the 
sewer,  only  raises  the  valve  to  the  extent  necessary  to  admit  of  the 
passage  of  the  water  escaping;  the  space  between  each  bar  forming 
u  hinge,  on  which  each  bar  moves,  consequently  there  is  no  room  for 
the  escape  of  noxious  vapours,  the  valves  being  always  closed  down 
to  the  surface  of  the  water.  The  metal  for  the  bars  the  patentee  pre- 
fers is  galvanised,  or  tinned  iron. 

The  next  improvement  is  for  a  ventilator,  to  be  placed  on  the  top 
of  flues  leading  from  places  requiring  ventilation — consisting  of  two 
cylinders  o(  galvanised  sheet  iron  or  zinc,  of  different  diameters  ;  the 
smallest  is  placed  on  the  top  of  the  chimney  ;  it  has  several  openings 
in  the  sides  near  the  upper  end;  the  top  is  closed  by  a  plate  of  metal ; 
the  large  cylinder  is  only  about  half  the  length  of  the  other,  but  at  the 
same  time  sufficient  to  piotect  the  openings  in  the  smaller  one  (over 
which  it  is  placed;  from  side  currents,  while,  at  the  same  time,  space 
sufficient  lor  the  escape  of  smoke  or  vapour  is  allowed  between  the 
two  ;  the  external  ci  Under  is  supported  from  the  smaller  one  bvstavs, 
and  in  such  a  way  as  not  to  obstruct  the  passage  between  them. 
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KAILWA.Y     EXPENDITURE. 


K.X.BV,  to  an  oHer  of,.  /W  »/ Common,.  .Ao^in,  t  He  Amount  o/>^-/JXf;/xv^W  I^l^lln"^ 
(including  Locomotive  Engines,  Carriages,  Tools,  &fc.)  of  all  Railways  m  Great  '^^^^^'''p""^/^^^^.''* ^"  .^  1 

1  St  dag  of  January  respectiveig,  in  the  Years  1841.  1844,  and  1847^[FracUonan^  oJ_aj;ound  are  omitted.J  _ 

Construction  of  Railway, 


Railways  Opened. 


I         Purchase  of  Working  Stock. 


Previous 
IWl. 


1841  to  1843 
iucluslre. 


Aberdare 

Arbroath  and  Forfar 
Ardrossan 
ISallochney' 

lirighton  and  Chichester"  . . 
Bristol  and  Exeter 
Chester  and  Birkenhead     .. 
Chester  and  Holyhead^ 
Clarence'' 

Dublin  and  Drogheda 
Dublin  and  Kingstown 
Dundee  and  Arbroath 
Dundee  and  Newtyle 
East  Lancashire 
Eastern  Counties 
Northern  and  Eastern" 
Edinburgh  and  Glasgow"    .. 
Edinburgh,  Leith,  and  Granton' 
Eastern  Union 
Furness 

Gravesend  and  Rocbester'  . . 
Glasgow  and  Paisley  Joint  Line" 
Glasgow,  Paisley,  and  Greenock 
Glasgow,  Paisley,   Kilmarnock,  and! 
Ayr'»  ■■  J 

Glasgow, Carnkirk, and  Coatbridge " . . 
Great  North  of  England,  Clarence,  and 

Hartlepool  Junction'"    .. 
Great  Western  " 

Cheltenham  and  Great  Western     . . 
Oxford  Railway 
Berks  and  Hants 
Oxford  and  Rugby 
Monmouth  and  Hereford 
Great  Southern  and  Western  (Ireland) 
Hartlepool  Dock  and  Railway  •  ■* 
Hayle  (now  West  Cornwall) 
HuUand  Selby'  = 
Ipswich  and  Bury  St.  Edmunds 
Kendal  and  Windermere"^ 
Lancaster  and  Carlisle 
Llanelly  Dock  and  Railway 
Lancaster  and  Preston"    .. 
London  and  Blackwall 
London,  Brighton,  and  South  Coast'" 
London  and  South  Western »» 
London  and  North  Western"" 
Lynn  and  Dereham 
Lynn  and  Ely 

Manchester,  Sheffield,  &  Lincolnshire" ' 
Maryport  and  Carlisle 
Middiesborough  and  Uedcar 
Midland 

Monkland  and  Kirkintilloch 
Newcastle  and  Carlisle"^    .. 
Newcastle  and  North  Shields"' 
Norfolk 
North    British,  including    Edinburgh 

and  Dalkeith"' 
North  Uiiion"" 
Newcastle  and  Berwick 
Paisley  and  Renfrew 
Preston  and  Wyre 
Pontop  and  South  Shields"' 
Saint  Helens"' 
Scottish  Midland  Junction"" 
Shrewsbury  and  Chester     . . 
South  Devon"" 
South  Eastern^' 
Slamannan 

Stockton  and  Darlington" 
Stockton  and  Hartlepool"* 
Tnff  Vale 
L'lstcr 

M  liilfliaven  Junction 
WiUontown,  Murningtide,  and  Cultness 
York  and  N'cvTcastIc 
York  end  North  Midland" 


1H+)   to    l«4li, 
both  inclusive. 


117,177 
71,829 
57,224 


362,137 

375,064 
27,483 

88,748 
2,226 

1,382,497 

146,229 

633,683 

45,872 


264,744 
507,066 

537,957 

123,720 

46,043 
,988,823 
230,000 


381,724 

93,281 

484,898 


94,541 

355,385 

238,300 

2,197,089 

1,737,095 

5,442,530 


173,523 

74,796 

4,911,846 
122,436 
716,252 
254,485 

}  - 

531,715 

25.327 
268,355 
277,850 
149,168 


364,406 
116,368 

23,624 
229,774 
310,167 

45,556 


370,183 


Previous  to 
1841. 


3,981 
26,010 
23,717 


83,269 

127,955 
282,229 

13,145 

2,247 

215 

1,204,705 

328,160 

828,493 

43,819 


57,620 
195,142 

268,819 

48,685 

11,666 

1,135,639 

150,521 

20,029 


80,725 
113,569 


1841  to  1843 
inclusive. 


6,869 

85,112 

145,843 

1,063,596 

221,284 

385,240 


£ 

50,580 

4,174 

7,971 

9,772> 

410,562 

162,985 

1,369,808 

6,328 

220,379 

1,546 

3,737 

764,851 

2,015.607 

51,710 

287,788 

203,545 

313,229 

111,439 

71,487 

5,535 

59,207 

J  41,185' 

\ 265844 

94,890' 

33,003 
271,106~] 
585,146 
141,259  [. 
444,943  i 
357,586 
102,408-1 
1,215,458 
15,902 

14,995 
301,643 
100,721 
1,105,559 
1,145 


3  048 
1,696,306 
25,712 
2,102,621 
98,389 
215,589 
845,826 
142,291 
60,489 
812,582  1,454,158 

9,464"" 

91,245 

10,591 

92,923 

1,045,009 

141,710 

1,016,795 

682,670 


533,084 
166,421 


48,775 

63,264 

12,768 

124,539 

-  { 

569,542 


67,293 
1,511 


2,133,556 
13,857 
10,733 

127,508 
219,313 

47,868 

159,570 

98.101! 


91,511 

14,861 
107,035 
397,550 
829,154 
2,908,959 
3,612  =  " 
65,541 

87,298 

57,934 

109.118 

28,000 

319,250 

943,132 


lo44    111    l84li, 
botli  inclusive 


14,467 
2,750 
5,673 


26,670 
12,115 

14,863 
1,936 

46,539 
24,957 


7,045 
32,166 
13,220 


299,221 


19,593 
35,312 


5,829 

1,075 

47,718 

52,244 

546,743 

349,945 


4,036 

333,083 
12,318 
59,434 
15,505 


38,005 

4,030 

6,592 

27,500 

9,080 


7,526 
15,363 
10,105 

9,863 
10,473 


28,670, 


2,563 
2,494 
6,355 


3,155 
1,220 


4,565 
1,943 

65,462 

56,292 

126,640 

1,805 


50,391 

51,738 

2,980 


254,444 


34,284 


9,661 

17,991 

27,830 

140,352 

87,145 


32,840 
8,595 

142,962 

11,621 

19,642 

2,89 


45,29: 


10,963 
1,725 


A' 

7,193 
538 
913 

1,939' 


20,805 


68,691 

1,225 

1,786 

49,350 

329,720 

123 

58,090 

6,091 

23,394 

14,336 

13,827 

10,576 
95,775 
17,728 


121,324 


128.200 


22,637 
2,125 

2.378 
2,035 


135,860 
16,847 

140,019 
10,077 
10,700 
92,836 
18,756 

207,644 

1S922 

44,095 

3,449 

136,367 

122,217 

55,145 
34,043 

21,749 
6,887 


These  sums  are  the  amount  expended  to  the  29th 
March,  18-1.^);  after  which  the  aionklaiid  and  Kirkintil- 
loch, Uallochney,  and  Slamannan  Railways  were  wrought 
together  by  matual  aiireement.  The  amount  expended 
upon  the  whole 


Remarks. 


le,  since  29th  Jlarch  1845  to  30lh  Ja_nuary 
1847,  is,  for  construction,  I'J  541*/.;  for  stock,  lti,35"/. 


117,321 

5,847: 
8,440, 

19,744 
20,676 


43,102 


39,313 

212.950 

304.169 

122 

31,964 

37,992 

15,851 

6,849 

13,524 

134,065 

148,SUS 


■"his  sum  incluuea  •J2U,480/.  for  the  forlamouth 
Extension.  „  .,,,., 

a  Lonilon  and  North  Western  Company  wtU  probably 
and  working  slock  lor  this  Line,  and  lake  up  the  con- 
tracts of  the  Company  fur  SO  engines;  cost  1U/,OOIH. 
None  yet  delivered,  nor  any  payment  made  on  account. 
No  contracts  entered  into  for  carriage  stock. 

4  Working  slock  sold  lor  about  9,00l)(.  in  1844  to  the 
Stockton  and  Hartlepool  Railway  Company. 

s    Amalgamated  with  Eastern  Counties,  1st  Jan.  1844. 

6  Cost  of  Iriid,  compensation,  and  Parliamentary  ex- 
penses, are  included  in  the  cost  of  construction.  There 
was  also  15,-J74/.  paid  for  Parliamentary  expenses  for 
Branch  Lines  in  1845  and  1846.  Cost  of  formation  of 
Junction  with  Monkland  and  Kirkintilloch  Railway,  alst 
J.in.  1844  to  :)lst  Jan.  l»45,297u/.  Payments  in  le4fi.on 
account  of  Campsie  Branch,  now  in  course  of  corstruc- 
tion,  MliU;.  Payments  in  1845  and  1840,  on  account  of 
Slamann.,n  Junction  Railway,  nearly  complete,  8,598/. 

7  Price  of  land  included  in  cost  of  construction. 
Line  nearly  completed.  Works  commenced  some  years 
pievious  to  1841,  but  suspended  for  a  time. 

Exclusive  of  cost  of  Canal. 

The  expenditure  is  calculated  on  the  return  mad* 
by  the  Glasgow,  Paisley,  Kilmarnock,  and  Ayr  Railway 
Company.  The  Line  belongs  jointly  to  the  Glasgow, 
Paisley,  and  Greenock,  and  Glasgow,  Paisley,  Kilmar- 
nock, and  Ayr,    having  no  working  stock  uf  its  own. 

10  Main  Line  from  Piisley  to  Ayr,  including  branch 
to  Kilmarnock.  New  Hranches  and  Exiensious  under 
construction.  One  ball  cost  of  joint  Line  between 
[Glasgow  ;  other  half  paid  by  Greenock  Railway  company. 
'     It  Amalgiiniated  by  purchase  wilh  the  Caledonian. 

1  a  Engines  and  wagons  for  coals,  &c.  furnished  by 
respective  collieries. 

13  The  working  stock  for  other  Lines  worked  by  th« 
Great  Western  Company  is  included  in  these  charges. 
(See  separate  return  for  expen[.iture  prior  to  1841.) 

14  Engines  and  wagons  for  coaU  furnished  by  re- 
spective collieries.  . 

1  5  Reiurn  made  up  to  end  of  1846  ;  since  which  tim« 
the  Line  has  been  under  the  management  of  the  York 
and  Noith  Midland  Company,  to  whom  it  is  leased. 

.6  The  working  stcck  of  this  Line  is  luiuished  by  the 
London  and  North  Western  Company,  at  tixed  rates. 

J  7  The  Companj  having  granted  a  lease  ol  the  Rail- 
way to  the  Lancaster  Canal  Con.pany  in  1843,  cau  make 
eturn  of  expenditure  since  that  date. 
8  This  return  includes  the  London  and  Brighton, 
London  and  Croydon,  Brighton  and  Chichester,  and 
HriKhton,  Lewes,  and  Hastings.  The  item  m  first  co- 
lumn varies  from  printed  accounts  by  175,78(1/.,  amount 
of  Parliamentary  expenses  of  opposing  Companies,  sub- 
sequently amalgamjled  ui}der  the  title  of  Loudon  and 
UriKhton  Railway;  lor  the  aggregate  amount  of  expen- 
diture of  which,  previous  to  1841,  see  separate  return. 

10  Including  Parliamentary  and  all  oiher  expenses.— 
(-•^ee  separate  return  lor  detailed  account  of  expenditure 
prior  10  the  year  1841.)  ,       .     ,    . 

lio  (See  separate  return.)  Southern  division,  includ- 
ing the  lollowing  Branches  :  Warwick  and  Leamington  ; 
Northamplon  and  Peterborough;  Aylesbury;  IJunstable: 
Rugby  and  Stamford;  Rugby  and  Leamington;  Trent 
Valley. 

z  I  The  late  Sheffield,  Ashton,  and  Manchester. 

22  These  sums  are  thv  amounls  expenoed  to  29th 
i\larch  1845.— (See  Ballocbney  return.) 

23  Previous  to  183/,  491,257/.  expended  in  construc- 
tion, and  in  working  stock  29.602/.;  these  sums  appear 

11  the  totals  under  their  pioper  columas.  In  the  last 
column  an  estimate  has  been  made  as  to  how  much  ot 
tlie  works  commenced  iu  1841),  and  now  in  progress, 
should  be  therein  included.  ,     ,      ^,  ., 

2  4  This  Line  being  amalgamated  with  the  Newcastle 
and  Berwick  since  30th  June  184(i,  amounts  laid  out  lu 
custruction  and  working  slock  l,.r  this  Line,  lor  half- 
year  ending  December  lb4ti,  are  iucluded  lu  the  latter 
Line's  return.  ,    , 

2  5  This  return  includes  a  large  amount  expended  on 
Edinburgh  station,  and  workshops  for  Hawick  Exten- 
sion, and  coiistniction  of  Branches  connecied  therewith  ; 
also  in  surplus  pioperty  purchased  and  tobeiesold. 

B6  The  third  column  includes  cost  ol  Bolton  ana 
Preston,  then  amalgamated  with  this  Line. 

2  7  In  addition  to  the  Company's  stock,  stock  belong- 
.ng  to  other  parties,  estimated  at  25,500/.,  was  rented  by 
the  Company  previous  to  1841.  .        .      ,  ,.,, 

2  8  Original  cost  of  working  stock  is  mixed  up  with 
construction,  but  Iherelurn  is  the  ascertained  valuein  1841 

29  No  working  stock  purchased  ;  Line  proposed  to  be 
worked  by  a  contiguous  Liut;  terms  still  open. 

a  1)  Working  stock  includes  cost  ol  atmospheric  tube. 
&c.,  and  also  2,ili0/.  tor  electric  telegraph. 

SI  Engines,  carriages,  wagons,  buildings,  machinery, 
and  tools,  included  In  working  slock. 

a  2  These  amounts  were  expended  to  29th  March  184*  , 
see  Balloihney  return.  .  ■  „     r 

33  Amount  of  construction  not  included;  chiefly  tor 
heavier  rails,  new  bridges,  exlensinns  in  sidinns.  See.  &c. 

»4  Line  sold  to  Leeds  and  Tbirsk  for  240,000/. 

84    iTKC  ol  ;af.d  asd  Parliam.  iipenies  not  Inclndef . 
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Cost  of  Vario«s  Railways  Previods  to  1841. 
Return  shoxmng  the  Sums  of  Money  actvally  expended  by  the  following 
Railway  Companies  previous  to  1841  :— Great  Western,  South  Western, 
Brighton,  and  North  Western  (Southern  Division) ;  likewise  the  Ay.jreriate 
Sum  expended  by  the  above  mentioned  Railway  Companies  in  each  Year 
previous  to  1841  : — 


London  and  North 

Vear. 

Great  Western. 

London   and 
South  Western. 

London  and 
Brighton. 

Western  (South- 
ern Division.) 

£ 

£ 

£ 

£ 

1833 

48,943 

1834 

24,754 

277,742 

1835 

93,.'520 

150,780 

727,956 

1836 

350,983 

385,557 

1,230.679 

1837 

966,574 

385,952 

1,696,508 

1838 

1,196,530 

609,251 

3S4.831 

1,030,990 

1839 

1,157,893 

402,061 

548,072 

579,723 

1840 

1,522,544 

325,482 

758,477 

193,934 

Total  .... 

5,288,044 

2,283,837 

1,691,380 

5,792,475 

FROCBEDINGS    OF    SCIENTIFIC    SOCISTIES. 

ON  THE  M.\NIUFACTURE  OF  CASKS  AND  VESSELS, 

AND  SEASONING  TIMBER. 

At  the  Western  Literary  Instituiion,  Leicester-square,  May  3,  the  fo!- 

lowinK  paper  was  read,  ''  On  the  Manufacture  of  Castes  and  Vessels,  more 

pnrficutarly  tlmse  used  by  Breivers.  and  on  the  various  metlunls  adojUedfor 

Cleansing  and  Purifying  such  Vessels":—* 

When  it  is  borne  in  mind  that  in  some  estalilishments  in  London,  there 
are  no  fewer  than  from  70,000  to  80,000  casks  employed  in  sending  out 
beer  only  ;  and  when  it  is  further  believed  that  in  the  United  Kingdom  for 
public  brewing  alone,  there  cannot  be  less  than  2,600,000  of  such  vessels 
in  use, — the  subject  of  keeping  them  in  a  fit  and  proper  condition  for  the 
purpose  for  which  they  are  intended,  becomes  one  of  immense  importance. 

It  would  be  folly  to  say  that  the  subject  has  not  had  much  attention  de- 
voted to  it.  Large  sums  of  money  have  been  expended  in  lilting  up  various 
kinds  of  machinery  for  this  purpose.  Many  persons  incur  great  expense 
in  removing  a  head  of  each  cask  and  thoroughly  scouring  and  cleaning 
Iheni ;  also  ''  tiring,"  steaming,  the  use  of  chemicals,  and  other  means  have 
been  resorted  to,  in  order  to  effect  the  ^nat  desideratum  of  clean  and  sweet 
casks;  but  after  all,  the  greatest  difficulty  is  experienced  in  elTecting  this, 
and  a  serious  loss  of  property  is  oftentimes  the  consequence. 

Before  going  more  fully  into  the  subject,  it  is  necessary  that  the  various 
methods  which  have  hitherto  been  adopted  and  which  are  still  in  use, 
should  be  fully  explained,  and  we  will  consider  in  the  first  place,  uuhead- 
iug  casks. 

Removing  the  head  of  a  cask  is  no  doubt  the  surest  and  best  mode,  so  far 
as  regards  getting  it  clean,  and  one  which,  in  many  establishments,  is  car- 
ried out  completely  at  no  small  expense  for  labour,  damage  to  heads, 
grooves,  hoops,  iVc.  These  drawbacks,  great  as  they  are,  might  be  over- 
looked, provided  by  such  means  they  could  be  insured  as  sweet.  But  this 
by  no  means  always  happens;  there  is  then  the  alternative  uf  either  allow- 
ing it  to  remain  (without  the  bead)  for  a  considerable  length  of  time  ex- 
posed to  the  sou's  rays,  or  extreme  frost,  or  subject  it  at  ouce  to  the — 

*'  I'iring  process," — which  is  that  of  placing  of  what  is  called  a  **cresset," 
containing  tire  inside  the  cask,  and  thus  heating  the  wood  until  the  '•  must," 
or  mouldy  smell  is  destroyed.  During  this  process  it  not  unfrequenlly  oc- 
curs that  a  piece  of  burning  wood  drops  upon  the  bottom  head  of  the  cask, 
or  perhaps  the  flame  reaches  to  the  sides,  and  hence  charring  takes  place, 
in  all  probability,  to  a  serious  extent,  dud  if  so,  a  non-conductor  is  thus 
formed,  which  must  necessarily  prevent  any  taint  still  existing  in  the  body 
of  the  wood,  from  being  evaporated.  Casks  so  treated  are  often  found  to 
give  out  a  pernicious  flavour  to  the  beer  or  other  liquid,  w.th  which  they 
may  be  afterwards  charged,  to  the  serious  loss  of  the  brewer,  inasmuch  as 
he  may  have  to  pay  double  freightage  or  carriage  on  **  returned  beer,"  if 
not  the  entire  loss  of  it ;  besides  the  repetition  of  the  above  ruinous  process, 
which  is  admitted  by  those  who  adopt  it,  as  only  advisable  in  extreme 
eases.     The  next  process  is  that  of 

"Steaming." — For  this  purpose  many  brewers  have  boilers  of  large 
capacity,  in  which  is  generated  steam  of  3  or  4  lb  pressure,  connected  to  a 
pipe  leading  all  round,  or  by  the  sides  of  a  building,  witl;  nozzles  inserted 
in  the  same,  about  2  ft.  6  in.  apart,  or  according  to  the  diameter  of  vessels 
requiring  to  be  steamed.  These  nozzles,  on  being  inserted  into  the  bung- 
holes,  iiave  the  pressure  of  the  steam  forced  through  them  into  the  casks, 
in  many  cases  for  3  or  4  hours  consecutively,  but  the  more  common  period 
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is  two  hours.  This  is  for  the  purpose  of  cleansing  as  well  as  sweetening 
casks,  and  as  a  substitute  for  the  more  expensive  process  of  unheading. 
Now  the  efi'ect  of  this  is,  in  the  first  place,  to  swell  and  surcharge  the  pores 
of  the  wood  with  moisture,  to  force  into  the  blisters  any  mouldy  solution, 
or  taiul,  which  may  have  been  previously  within  a  line's  thickness  of  the 
slave,  a  considerable  distance  further  into  the  body  of  the  wood.  As  a 
proof  of  this  being  the  case,  it  is  perfectly  well  known  that  where  the  sys- 
tem is  carried  on,  casks  must  not  remain  beyond  36  hours  before  being; 
tilled  with  beer,  otiierwise  spots  of  mould  will  make  their  appearance,  and 
all  the  flavour  will  again  return  to  the  inside  of  the  cask  ;  clearly  showing 
that  the  germs  of  the  disease  have  not  been  destroyed,  but  simply  with- 
drawn behind  the  screen,  to  return  in  all  probability,  with  increased 
violence.  Can  mould  and  disease  be  so  near  at  hand  and  yet  the  beer  not 
partake  of  it  ? 

Steaming  frequently  causes  the  complete  fracture  of  the  staves,  on  ac- 
count of  the  expansion  which  necessarily  takes  place;  the  fibres  of  the 
wood  are  destroyed,  the  resins  and  other  solid  matters  which  bind  the  fibres 
together  are  gradually  washed  away,  and  each  successive  steaming,  when 
carried  to  excess,  has  been  known  to  charge  the  pores  of  the  wood  wild 
3  lb.  weight,  or  nearly  the  third  of  a  gallon  of  water,  which  on  coming  into 
contact  with  the  remains  of  the  beer  (after  the  cask  has  been  emptied)  then, 
most  likely,  iu  an  acid  state,  very  speedily  generates  mould,  as  proved  by 
M.  Dutrochet,  who  says — "  that  a  drop  of  acid  in  an  ounce  of  water  pro- 
duced mould  in  eight  days."  But  independent  of  the  presence  of  acid, 
water  left  in  the  pores  of  the  wood  is  suflicient  of  itself  in  certain  situations 
to  create  decomposition,  and  all  the  worst  evils  of  which  the  brewer  and 
others  have  to  complain.  But  after  all,  that  steaming  will  not  cleanse  a 
cask,  has  been  proved  on  several  occasions.  When  mouldy  casks  have 
been  subjected  to  it  for  upwards  of  two  hours,  it  has  been  found  upon  un- 
heading them  that  they  have  been  in  a  slimy  and  filthy  condition.  Scald- 
ing and  "  blowing  off,"  as  it  is  termed,  have  then  been  resorted  to,  but  still 
the  casks  could  not  be  considered  clean  inside;  that  which  appeared  be- 
fore the  steaming  as  mould,  had  afterwards  the  appearance  of  glue. 

There  is  another  very  important  matter  as  regards  damp  being  allowed 
to  remain  in  any  vessel  intended  for  the  reception  of  beer.  Take  the  simple 
fact  of  its  being  put  into  a  wet  jug,  or  glass — do  we  not  at  once  find  it 
"  flat,"  and  out  of  condition  ?  Indeed,  so  much  so  that  those,  whose  trade 
it  is  to  bottle  beer,  are  compelled  to  be  exceedingly  particular  in  having 
the  bottles  perfectly  dry.  If  it  is  thus  necessary  in  the  one  case,  surely  it 
must  be  so  to  some  extent  in  the  other. 

With  regard  to  the  sweetening  the  casks  by  chemicals,  the  methods  are 
as  numerous  as  they  are  varied.  Some  use  common  salt,  others  soda,  lime, 
sulphuric  acid,  muriatic  acid,  leys  made  of  ash,  beech,  or  oiher  hard  wood, 
ashes,  together  with  boiling  water  in  abundance,  and  many  other  expe- 
dients, all  of  which  are  attended  with  labour  in  the  lirst  instance,  and  un- 
heading and  scouring  the  cask.  Much  lime  is  afterwards  spent  in  waiting 
for  these  solutions  taking  effect ;  and  after  all  this,  there  is  perhaps  an 
odour  left  quite  as  bad  as  the  original  one  which  they  were  intended  to 
cure.  The  result  is,  that  frequent  scaldings  with  hot  water  or  steam  be- 
come necessary,  and  the  cask  is  Qnally  left  in  the  best  possible  condition  to 
generate  mould  and  other  evils. 

The  machinery  iu  its  simplest  form  for  cleansing  casks,  has  hitherto  been 
that  of  a  common  chain,  or,  in  some  instance,  a  *'  mair'-chaiu,  placed  in- 
side the  cask,  with  two  or  three  gallons  of  hot  water,  and  the  cask  after- 
wards rolled  about  in  a  backward  and  forward  direction,  until  it  was  con- 
sidered to  be  sutBciently  cleansed  ;  but  this  has  been  found  uncertain  in 
its  results,  there  being  no  proof  whatever  of  the  chain  having  traversed 
over  the  whole  of  the  surface,  and  pirticularly  in  the  angles  of  the  heads. 
This  process,  therefore,  is  not  to  be  depended  upon. 

A  piece  of  machinery  was  invented  a  few  years  since,  to  work  either  by 
hand  or  engine  power.  It  consisted  of  frames  or  cradles  at  right  angles 
to  each  other,  on  one  continued  shaft,  the  frames  being  attached  at  the 
diagonal  points,  the  casks  thus  lying  in  an  oblique  position,  and  secured  to 
the  frames  or  cradles  by  means  of  a  strap  and  set-screw  ;  a  common  chaia 
was  placed  inside  for  the  purpose  of  cleansing,  but  owing  to  the  continu- 
ous angular  movement  of  the  cask,  the  chain  only  acted  partially  on  the 
surface;  it  was  therefore  necessary  to  shift  it  several  times  before  anything 
like  a  clean  cask  could,  by  this  method  he  obtained  ;  so  that,  from  the 
labour  in  shifting,  added  to  the  uncertainty  of  having  a  clean  cask,  the 
invention  met  with  very  litlle  encouragement. 

There  was  another  fitted  up  some  years  since  at  a  large  establishment  ia 
South  Wales,  at  an  expense  of  £l,500,  and  which  is  still  in  use.  It  con- 
sisted of  a  series  of  jointed  brushes,  which  are  made  to  revolve  horizon- 
tally ;  one  head  of  each  cask  being  taken  out,  the  cask  is  put  upon  a  truck 
(or  something  of  that  kind),  and  pushed  towards  the  brush,  which,  going 
at  considerable  velocity,  removes  the  adhering  matters,  but  owing  to  the 
inequality  of  thickness  of  the  slaves,  the  brushes  leave  a  considerable 
quantity  of  dirt  in  the  angles,  which  has  afterwards  to  be  scraped  or 
brushed  out  with  scrubbing  brushes,  the  latter  operation  being  performed 
by  women  employed  expressly  for  this  work  ;  as  many  as  400  casks  per 
day  being  thus  cleaned,  and  after  being  headed  up  again,  are,  in  cases  of 
must  or  smell,  subjected  to  steam,  the  use  of  soda,  &£C.,  as  previously  al- 
luded to,  at  no  little  expense  for  damage  done  to  casks,  besides  the  wear 
and  tear  of  brushes,  winch  is  very  great. 

Having  pointed  out  the  evil  eliecls  of  firing,  hard  steaming,  the  use  of 
chemicals,  and  other  methods,  as  well  as  the  attempts  which  have  been 
made  at  machinery,  toreuder  casks  lu  a  tit  and  proper  condition  to  coataia 
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beer,  &c.,  we  will  now  proceed  to  describe  the  process  lately  inveoted  by 
Davison  and  Symington. 

Tlic  invention  relates — 1st,  to  a  new  method  of  making  ca^ks  ;  2ndly, 
to  a  new  methiid  of  cleansinu  casks  by  machinery  ;  3rdlj,  to  a  method  of 
purifying  casks.  On  the  improved  mode  of  making  casks  ; — hut  first  a 
few  words  on  the  present  pUns.  According  to  the  present  mode,  the  mas- 
ter cooper  being  desirous  of  sending  to  his  customers  only  such  as  are 
made  of  pure  and  well  seasoned  wood,  is  compelled  to  lay  by  the  wood 
for  a  considerable  period,  in  some  cases  two  or  three  years.  Now,  after 
this,  the  wood  is,  no  doubt,  freed  from  much  of  its  moisture ;  some  of  the 
vegetable  juices  have  been  evnporatcd  by  exposure  to  the  sun  and  wind; 
but  it  should  be  remembered  tliat  the  wood  in  this  state  is  much  harder  to 
bend  than  it  was  in  its  former  green  state,  so  much  so,  ilial  frequent  appli- 
cations of  water,  assisted  by  heat,  are  oblijcd  to  be  made,  before  the  ne- 
cessary bending  can  be  accomplished  ;  with  all  the  care  that  can  be  be- 
stowed, the  slaves  frequently  crack  in  the  cross  way  of  the  wood,  which, 
if  not  through  the  entire  thickness,  exhibits  itself  in  the  inside  in  the  form 
of  a  blister,  many  of  which  may  sometimes  he  found  in  one  cask,  to  the 
great  annoyance  of  the  brewer  and  those  whose  business  it  is  to  see  that 
the  casks  are  in  a  fit  state  to  contain  beer  or  other  liquids,  as  it  most  fre- 
quently happens,  that  when  moisture  is  admitted  into  these  casks,  the 
listers  expand,  and  form  a  receptacle  for  any  vegetable  or  other  matter 
which  may  deposit  itself  from  the  contents  of  the  cask,  and  by  subsequent 
exposure  to  the  atmosphere  soon  become  mouldy,  if  not  in  a  musty  state; 
hence  the  plea  of  the  coopers  when  they  say— •' We  must  un-head  the  cask 
to  chip  out  tlic  blisters." 

To  avoid  this  expensive  and  injurious  process,  as  well  as  to  render  casks 
in  a  much  better  seasoned  state  than  by  long  exposure  to  the  atmosphere,  it 
is  proposed  to  make  use  of  wo"d  in  its  new  or  green  state,  that  is,  when 
the  vegetable  juices  are  in  the  pores,  in  which  state  the  staves  are  easily 
bent  to  the  desired  curvature,  wiihoiit  cracking  or  otherwise  injuring  the 
slaves  ;  after  being  thus  bent  in  the  form  of  casks  with  temporary  hoops, 
making  due  allowance  for  slirinkage,  they  are  in  this  stale  to  be  subjected 
to  the  action  of  a  continuous  and  rapid  current  of  heated  air  passing 
through  the  interior  of  the  cask  (the  cask  being  supplied  with  a  temporary 
cover  over  the  top  end,  with  a  small  hole  in  the  same  for  the  exit  of  the 
air),  until  the  wood  has  exhaled  all  its  naluial  sap  or  other  aqueous  mat- 
ters with  which  it  was  foinierly  impregnated  ;  the  staves  thus  become 
denser  and  harder,  all  the  libres  being  brought  closer  together  ;  this  done, 
the  casks  are  finally  hooped  and  finisli'-d  otf  in  the  usual  way,  the  wood  of 
which  the  heads  are  composed  having  been  previously  seasoned  in  a  simi- 
lar manner,  in  chambers  properly  conslrucled  for  the  purpose.  Casks  so 
made  ere  rendered  entirely  free  from  sap  and  other  moisture,  hence  tlieir 
peculiar  fitness  for  warm  climates  ;  and  whilst  it  is  of  great  importance 
for  some  kinds  of  beer  to  have  the  casks  free  from  all  coloured  juices,  it  is 
equally  so  for  other  articles,  such  as  bread,  beef,  &ic.  In  proof  of  llie 
heated  air  so  removing  these  aqueous  matters,  Ur.  D.  B.  Reid,  who  was 
professionally  engaged  to  investigate  the  merits  of  ihis  invention,  states — 
"  A  new  cask  of  green  wood,  subjected  to  the  action  of  heated  air,  gives 
out  a  volatile  matter  along  with  a  large  quantity  of  waier,  which,  when 
condensed  in  a  refrigerator,  sustained  at  a  low  temperature  by  a  freezing 
mixture,  presents  a  liquid,  limpid  and  culuurlfss,  like  nater,  but  strongly 
impregiiateii  with  the  odour  of  the  wood.  Also,  the  wood  not  only  be- 
comes denser,  but  has  less  taste,  at  least  at  first,  and  must  necessarily  vary 
in  its  texture,  according  to  the  extent  to  which  it  has  been  heated,  and  the 
amount  of  moisture  expelled." 

The  new  cleansing  machines  consist  of  two  frames  made  of  iron,  one 
revolving  inside  the  other  ;  the  inner  may  be  termed  a  cradle,  in  which  the 
cask  is  secured  by  means  of  a  chain,  lever,  and  catch  ;  motion  being  gi\en 
to  the  ouier  frame,  either  by  hand  or  engine  power,  causes  the  inner  one 
to  revolve  in  a  contrary  direction,  which  is  accomplished  by  an  eccentric 
next  the  axis  of  the  outer  frame,  and  to  which  is  connected  a  set  of  jointed 
rods  communicating  with  a  ratchet,  which  is  fixed  on  the  axis  of  the  inner 
frame.  The  action  is  thus  ; — for  eveiy  turn  the  outer  frame  makes  in  the 
direction  of  its  length,  the  inner  one,  which  coiilaiiis  the  cask,  moves  at 
right  angles  with  the  other  frame,  a  distance  equal  to  one  tooth  of  the 
ratchet,  or  l-20ih  of  the  circumference  of  the  ca.-k  ;  in  this  way,  by  the 
time  the  outer  frame  with  the  cask  has  made  t»enly  revolutions  end  over 
end,  the  inner  frame  has  moved  the  cask  round  only  once  siilewavs.  Thus 
by  means  of  a  chain  of  peculiar  construction,  attached  to  a  plug  suited  to 
the  bung  hole,  which  is  in  the  first  instance  inserled  in  the  cask,  together 
with  two  or  three  gallons  (if  hot  water,  every  inch  of  surface  becomes 
acted  upon  and  freed  from  all  adhering  matter  in  a  very  short  time.  For 
the  purpose  of  more  thoroughly  cleansing  a  very  bad  cask,  it  is  usual, 
after  it  has  revolved  for  about  a  quarter  of  an  hour,  to  loosen  the  plug, 
and  allow  the  first  water  and  dirt  to  run  out  ;  then,  from  a  main  over  the 
machines,  to  let  in  about  a  gallon  of  clean  hot  water,  for  the  purpose  of 
giving  a  second  rinse.  The  very  worst  descriptiou  of  casks  are,  by  this 
process,  rendered  perfectly  clean  in  the  course  of  half  an  hour.  It  is  only 
necessary  further  to  observe,  that  any  number  of  machines  may  be  made 
to  revolve  at  the  same  time,  liy  appijiug  adequate  power. 

To  lest  the  merits  of  this  part  of  the  invention,  a  great  number  of  very 
interesting  experimenis  were  gone  inio,  some  of  which  were  made  imme- 
diately under  the  ilirectiou  of  Dr.  Keid,  fniiu  which  it  «uiild  appear  that 
rapid  currents  of  heated  air  in  passing  tliiougli  a  iiiiiuhly  ca.sk  becmiies 
loaded  not  only  wiih  moisture,  but  also  «iili  ininuie  particles  of  mould,  or 
at  all  events,  with  some  maieruil  from  the  mould,  which   is  proved   to  de. 


velope  mould  into  other  substances;  which  was  ascertained  by  condensing 
the  vapour  which  passed  from  a  mouldy  cask,  by  a  current  of  healed  air, 
being  found  to  deposit  on  tlie  corks  of  the  bottles  containing  the  liquid,  a 
very  rich  vegetation  of  mould,  whilst  no  such  appearance  was  traced  in 
the  liquid  condensed  from  fresh  casks  ;  showing  that  the  fact  refered  to  is 
one  of  the  greatest  importance,  as  indicating  that  the  action  of  heated  air 
is  not  merely  exsiccative  but  that  it  does  dissipate  mould. 

Dry  heat  is  a  well  known  purifier,  it  having  been  sati-factorily  proved 
lately  in  Syria,  that  even  the  clothes  worn  by  persons  who  had  died  of  the 
plague,  were  rendered  perfectly  harmless  by  being  exposed  to  -.iSO"  Fah.  ; 
but  lest  this  should  be  going  loo  far  away  from  the  subject  in  question,  one 
or  two  other  simple  circumslances  may  be  mentioned,  as  showing  that  dry 
heat  is  the  thing  needed  between  the  fibres  of  the  wood  ;  take  for  instance 
a  chip  from  a  musly  cask,  and  carry  it  in  the  waistcoat  pocket  for  an  hour 
or  more,  and  it  will  be  found  that  the  warmth  of  the  body  alone  has  mate- 
rially, if  not  wholly,  removed  the  uiipleasanl  odour.  In  the  process  of 
firing  a  cask,  it  was  found  that  the  average  heat  from  the  cres-et  against 
the  sides  of  the  cask,  was  equal  to  350°,  and  the  application  of  this  tem- 
perature for  half  an  hour  is  usually  considered  suflicieot  to  remove  the 
moisture  and  smell;  but  great  difficulty  is  experienced  in  applying  the 
heat  uniformly,  and  ills  at  all  limes  loo  sudden  to  effect  a  complete  re- 
moval of  the  moisture  and  taint  from  the  body  of  the  wood,  in  addition  to 


the   ill  effects   of  charring.      The 


new    process    insures  one  temperature 


througliout  every  portion  of  the  cask,  and  as  it  requires  only  five  seconds 
of  lime  (from  the  rapidity  with  which  the  air  is  propelled)  to  give  every 
crevice  ot  a  3G  gallon  cask  a  fresh  supply  of  heat,  it  will  be  readily  un- 
derstood that  by  such  means,  all  danger  of  the  wood  being  burnt  is  re- 
moved, the  cask  becoming  gradually  and  speedily  deprived  of  all  moisture, 
and  with  it  the  complete  evaporation  of  the  "  must"  with  which  that  raoir.- 
ture  is  impregnated. 

Contrary  to  the  opinions  of  some,  this  process  is  not  attended  with  any 
injurious  effects  upon  the  wood,  but  the  very  reverse  ;  it  being  found  to 
close  the  pores  and  render  the  surface  much  harder,  and  consequently  less 
susceptible  of  re  imbibing  moisture,  and  which  would  be  particularly  so  if 
steam  could  be  altogether  abandoned  in  the  process  of  cask  cleaning  ;  the 
residue  of  the  beer  would  then  become  hardened  in  the  pores  upon  each 
application  of  heated  air,  and  would  eventually  effect  an  internal  protect- 
ing crust  or  glaze  on  the  surface,  which  would  materially  facilitate  the 
future  cleansing  of  the  casks. 

The  advantages  of  the  new  system  are  these  :— First,  that  casks  can  be 
made  out  of  green  wood  instead  of  very  dry  and  seasoned  wood,  and  by 
this  means  be  free  from  blisters,  and  in  every  way  better  fitted  to  resist 
moisture  and  its  evil  consequences.  Secondly,  that  the  cleaning  of  casks 
may  be  effected  by  machinery,  with  every  degree  of  certaintv,  without  un- 
heading  or  otherwise  destroying  the  constitution  of  the  casks.  Thirdly, 
that  casks  may  be  rendered  sweet,  pure,  and  uniformly  dry,  without  the 
injurious  effects  of  either  un-heading,  the  use  of  chemicals,  or  hard  steam- 
lug.  Lastly,  that  the  means  by  which  the  whole  is  accomplished,  are  not 
only  simple,  speedy,  and  to  be  depended  upon,  but  at  one-fourth  the  ex- 
pense of  any  oilier  system  where  un-heading  is  resorted  to. 

The  heating  apparatus  consists  of  1.5  cast  iron  pipes  of  a  horse-shoe 
form— the  internal  sectional  area  of  each  being  12  inches,  and  the  external 
heating  surface  10G5  superficial  inches — these  drop  into  sockets  connected 
with  a  horizontal  pipe,  of  9  inches  diameter,  which  is  placed  on  each  side 
of  the  surf.ice,  and  the  divisions  in  the  latter  are  so  arranged  that  the  air 
in  its  passage  towards  the  nozzles  first  passes  through  four  of  the  horse- 
shoe pipes  ;  next  five,  and  then  six,  pipes  ;  this  is  for  the  purpose  of  mak- 
ing room  for  the  expansion  of  the  air,  which,  it  will  be  observed,  has  by 
this  time  passed  tlir.  e  times  over  the  furnace.  The  air  on  passing  away 
from  the  six  pipes  immediately  rushes  through  the  nozzles,  and  from  thence 
to  the  interior  of  the  casks  over  which  they  are  placed.  The  air  is  pro- 
pelled by  means  of  a  fan  of  18  inches  diameter,  at  a  speed  of  1,400  revo- 
lutions per  minute.  The  apparatus  is  also  furnished  with  a  boiler  which 
is  placed  over  the  heating-pipes,  the  external  heat  of  which  tends  greatly 
to  forward  the  generatiou  of  steam,  which  is  used  for  the  purpose  of  warm- 
ing and  slighly  moistening  the  casks  previous  to  being  finished  off  with  the 
heated  air.  The  water  in  the  boiler  serves  for  charging  the  casks  during 
the  cleansing  process,  as  before  described. 

.\n  apparatus  such  as  now  described,  consisting  of  cleansing  machines, 
and  21  nozzles,  for  heatni  air.  has  been  in  operation  at  Messrs,  Truman, 
Hanhurj,  l5uxtou,  and  (.'o.'s  brewery  for  upwards  of  two  years,  during 
which  time  upwards  of  70,01)0  mouldy  casks  have  been  cleansed  and  pu- 
rified ;  a  great  proportion  of  which  would  have  required,  under  the  old 
system,  to  have  been  either  uuheaded,  and  remained  so  for  a  considerable 
time,  or  have  been  subjected  both  to  "  firing"  and  hard  steaming,  at  an 
expense  of  at  least  lOd.  per  cask.  The  apparatus  alluded  to  is  capable  of 
cleansing  and  purifjing  220  casks  per  day,  or  1,320  per  week,  at  an  ex- 
pense as  under,  viz.  ; — 

Fuel  for  furiiai  e,  2i  tons,  at  22s.        .... 
Proportion  of  fuel  to  engines,  12  cwt. 
2  men  and  I  boy,  but  say  3  labourers,  to  attend  to  ma- 
chines and  hot  air  apparatus,  each  20s,  . 

Total     .  .£083 

Or  under  1  Jd.  per  cask. 
This  does  not  include  the  interest  of  money  sunk   in   fitting    up   the  ap- 
paratus, or  the  cost  of  wear  and  tear;  but  including  the  whole  after  two 


2   15 
13 

0 
3 

3     0 

0 

I8J7.J 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


185 


>  ears'  hard  working  of  the  apparatus,  it  is  found  that  each  cask  (including 
hulls,  puncheons,  and  liie  Urger  description  of  casks),  exceeds  little 
beyond  2^d.,  or  one-fuurtii  what  it  costs  by  Ihe  present  system. 

Wood  seasoned  by  tliis  process  is  particularly  applicable  to  floor  boards, 
and  house  tiitiocs  generally,  for  cabinet  work,  n)usical  instruments,  car- 
riage building,  &c.,  as  shown  by  the  annexed  table  : — 

Comparative  Strength  of  Various  kinds  of  Wood  in  a  "  Seasoned"  and 
"  Unseasoned"  state. 


Mames  of  Wood 
4  0  bearing  1  inch 
square. 


Fir  seasoned.. 

do 

do 

Fir  not  seasd.  . 

do. . . . 

do.... 


Elm  seasoned 

do 

do 

Elm  not  seasd, 

do 

do 


Ash  seasoned 

do 

do 

Ash  not  seasd 

do 

do 


Beech  seasond. 

do.... 

do.... 
Beech  not  seas. 

do.... 

do.... 


Oak  seasoned  . 

do 

do 

Oak  not  seasd. 

do 

do 


Weight. 


M6 
1-17 
119 
118 
1  15 
105 

1-33 

1-3 

1-4 

115 

1-21 

1-36 

1-56 
1-51 
1-16 
1-41 
1-38 
1-34 

1-85 

1-76 

1-81 

1-73 

1-8 

1-78 

1-68 
1  88 
1-45 
1-84 
1-89 
1-85 


Weight 

after 
Hot  Air. 


1-09 
108 
1-1 


1-21 
1-18 
1  27 


1-44 
1-38 
1-33 


1-71 

1-G2 
163 


1-73 
1-77 
1-36 


I  Deflec- 
molBturel  tion  in 
removed  iitclies  & 

I  tenths 


•07 
■09 
■09 


•12 
■12 
•13 


•12 
•13 
•13 


•14 
•14 

•18 


•15 
•11 

■09 


3-5 
33 
40 
3-6 
3-8 
40 

3-5 

5^ 

4-3 

6-5 

5-7 

6  1 

4- 

68 

61 

8^ 

85 

8^ 


5-5 

6- 
5- 

6-2 
6-9 
(>■ 


Break- 
ing 

Weight 
in  lbs. 


201 
190 
214 
190 
190 
176 

120 
106 
128 
106 
99 
110 

234 
252 

218 
176 
162 
1G9 

257 
279 
280 
176 
180 
148 

299 
270 

218 
227 
232 


8-8  or  nearly  9 
[per  cent. added  to 
[strength  of  Fir  by 


seasonins. 


~]       12-3  per  cent. 
I  added  to  strength 
'  of   EIni    by   sea- 
soning. 


44-7  per  cent. 
I  added  to  strength 
I  of   Ash    by    sea- 
soning. 


61-9  per  cent, 
added  to  strength 
of  Beech  by  sea- 
soning. 


T  261  per  cent, 
'added  to  strength 
[of  Oak  by  season- 


AGK  OF  VOLCANOES. 

At  the  Royal  Institution,  April  30,  W .  R.  Hamilton,  Esq.,  in  the  chair, 
a  paper  was  read  "  On  the  A^^e  of  the  VoUanoes  of  Auvergne  as  determined 
by  the  Remains  nf  successive  Groups  of  Lund  Quadrupeds."  By  C.  Lyell, 
Esq. 

The  region  of  extinct  volcanoes  of  Auvergne  derives  its  peculiar  interest 
from  the  circumstance  of  its  never  having  been  submerged  beneath  the  sea 
during  a  period  in  which  its  geological  and  geographical  structure,  and  Ihe 
animals  and  plants  by  which  it  iias  been  inhabited,  have  undergone  a  great 
succession  of  changes.  In  the  rest  of  Europe  generally  the  volcanic  rocks 
have  either  been  origiu.illy  of  submarine  origin,  or  the  surface  since  they 
were  produced  has  sufl'ered  so  much  denudalion  by  the  action  of  the  waves 
of  the  ocean  as  to  make  it  impossible  for  us  to  ascerlain  the  form  and  man- 
ner in  which  the  eruptions  took  place,  or  the  relative  position  which  the 
igneous  formations  helil  at  tirst  to  the  hills,  plains,  and  valleys  then  exist- 
ing. After  describing  the  s.-veral  classes  of  rocks  iu  Auvrrgne — the  granite, 
Ihe  eocene  freshwater,  and  the  older  and  modern  volcanic,  each  depicted 
by  different  colours  in  an  extensive  landscape  enlarged  from  a  view  of  the 
valley  of  C'hambon  (Huy  de  Dome)  by  Mr.  P.  Scrope.— Mr.  Lyell  said  he 
should  dwell  chiefly  on  the  antiquity  to  be  ascribed  to  Ihe  Puy  de  Tar- 
taret,  a  type  of  one  of  the  most  modern  cones  of  eruption  in  Central  France. 
The  comparatively  recent  origin  of  Ihis  conical  hill  of  scoriae,  with  its  crater 
at  the  summit,  is  proved  by  its  standing  at  the  botlotn  of  a  deep  valley  e.ic- 
cavated  through  the  alternating  beds  of  putnice,  trachyte,  and  basalt,  be- 
longing to  the  more  ancient  volcano  of  Mont  Dor,  and  partly  through  the 
subjacent  and  fundainenlal  granite.  It  is  farther  coulirmed  by  Ihe  course 
of  a  powerful  current  of  lava  ;  which,  proceeding  from  the  base  of  the  cone, 
flows  thirteen  miles  down  the  channel  of  the  River  Couze,  stopping  at  the 
town  of  Nechers,  near  Issoire.  The  lava  occupies  the  ancient  river-bed, 
ani  is  observed  to  contract  in  its  dimensions  iu  the  narrow  gorges,  where 
it  also  gains  in  height,  like  the  water  of  a  river  flowing  through  the  arch  of 
a  bridge;  and  to  expand  agaia  where  the  valley  op-us,  where  it  spreads 


into  a  broad  sheet  having  a  level  surface.  It  also  flows  up  the  channels  of 
ributary  streams  till  it  attains  a  level  corresponding  with  the  top  of  Ihe 
lava  at  the  point  of  junction  of  the  tributary  with  the  main  valley.  But 
although  these  appearances  prove  that  the  lava  has  flowed  as  it  would  now 
do  If  It  were  remelted  and  made  again  to  descend  the  same  channel,  it 
nevertheless   bears  in  some  part  of  its  course  the  marks  of  considerable 

Before  considering  these,  Mr.  Lyell  entered  into  a  short  digression  to  re- 
fute the  doctrine  of  li.e  medieval  origin  of  the  volcanoes  near  Clermont, 
advanced  by  a  writer,,,  the  Quarterly  R^iew  for  October  1844  (p.  295) 
where  ,t  is  pretended  that  .Sidonius  Apollinaris,  Bishop  of  Clermont,  who 
flourished  at   the  close  of  tl,e  hllh  century,  has  borne  explicit  testimony  to 

the  volcanic  eruption,  the  crumbling  of  the  cones,  and  the  heaping  up  of 
the  showers  of  ashes  and  scoria  cast  forth  am.dst  the  fires."  The  passages 
relied  on  occur  in  a  letter  from  Sidonius  to  his  contemporary,  Mamertus, 
Bishop  of  \,enne,,„  Uauphiny,  written  when  Auvergne  was  threatened 
wiih  a  fresh  irruption  of  the  Goths;  to  avert  which  danger  the  Bishop 
proposes  to  adopt  certain  forms  of  prayer  (rogations  or  litanies),  which 
Maniertus  had  already  introduced  on  the  occasion  of  some  "  prodigies" 
wh.ch  had  happened  in  Dauphiny  sixteen  years  before.  In  alludii.g  to 
Ihese  phenomena,  hidonius  says  ihaf  the  walls  of  the  city  of  Vienue  were 
shaken  by  frequent  earthquakes,  many  fires  broke  out,  and  mounds  of 
ashes  were  heaped  up  over  the  fallen  copings  of  the  walls."  •'  Nam  modo 
scena;  moenium  publicorum  crebns  terra;  molibus  conculiebantur,  nunc 
ignes  sajpe  flammati  caducas  culminum  cristas,  superjecto  favillarum  monte 
lumuiabant  •  Lieer  also  took  refuge  in  the  forum,  and  the  people  fled  ; 
all  but  the  Bishop,  «  ho  had  a  riglit  to  reckon  on  divine  protection,  because, 
as  h,don,us  remiu.ls  h,m,  on  a  former  occasion,  the  flames  at  his  approach 
had  miraculously  receded  out  of  reverence  to  his  holy  person.  At  the 
time  of  the  earthquake  he  (Mamertus)  had  told  his  people  that  their  re- 
pentant  tears  would  extinguish  the  fires  sooner  than  rivers  of  water,  and 
the  steadfastness  of  their  faith  would  cause  the  ,ocking  of  the  ground  to 
cease.  Sidonius  finishes  with  asking  the  Bishop  of  Vienne  to  send  hiiu 
sonie  relics  to  make  all  secure.  The  style  of  Ihe  whole  epistle  is  so  faulty, 
ambitious,  and  poetical,  as  to  make  it  difficult  lo  know  the  exact  value  of 
tlie  expressions,  and  dangerous  to  found  upon  them  any  philosophical 
argument  about  natural  events.  There  is  not  a  word  about  Auvergne,  but 
simply  an  allusion  to  the  shocks  which  appear  lo  have  thrown  down  build- 
ings and  caused  (as  usual  in  such  cases  where  roofs  fall  in)  great  confla- 
grations and  heaps  of  cinders.  The  terror  of  the  wild  animals  when  the 
earth  rocks,  and  their  sensitiveness  lo  Ihe  slightest  movements,  are  well 
known.  Altbongh  Ihe  epistle  proves  Sidonius  to  have  had  a  fair  share  of 
the  credulity  of  his  age,  both  in  respect  to  miracles  wrought  in  favour  of  a 
contemporary  saint  and  Ihe  efficacy  of  relics,  it  would  be  unfair  to  charge 
him  with  a  belief  in  Ihe  occurrence  of  a  volcanic  eruption  at  or  near  the 
site  of  Ihe  city  of  Vienne,  which  the  invesligalion  of  the  ablest  government 
survejors,  to  whom  the  construction  of  a  geological  map  of  France  has  been 
intrusted,  has  entirely  di.-proved.  There  are,  in  fact,  no  monuments  of 
volcanoes,  ancient  or  modern,  iu  Dauphiny  ;  and  if  there  had  been  they 
would  not  throw  light  on  the  date  of  eruptions  in  Auvergne. 

But  to  return  lo  ihe  lava-stream  of  the  Puy  de  Tartaret  before  alluded 
to— what  geological  antiquity  can  we  assign  to  it.'  In  one  of  the  gorges 
the  enliie  mass  of  solid  basalt  has  been  swepl  away  by  the  torrent,  so  that 
the  former  continuity  of  the  stony  current  is  interrupted  for  several  hundred 
yards,  at  a  point  about  midway  between  its  efflux  from  the  cone  and  its 
termination.  This  implies  a  long  period  of  excavation.  In  another  place, 
about  one  mile  and  a  half  from  St.  Nectaire,  an  old  Roman  bridge,  still 
passable,  having  two  arches,  each  fourteen  feet  wide,  spans  a  deep  ravine, 
cut  by  the  Couze  through  the  middle  of  the  lava,  which  is  here  of  columnar 
structure.  The  bridge  is  supposed  by  French  architects  and  antiquaries 
to  be  of  the  date  of  about  the  filth  century;  yet  the  springing  of  the  arches 
prov.  s  thai  when  it  was  erected  the  ravine  was  of  the  same  width  as  now. 
Nevertheless,  while  signs  of  denudation  such  as  these  attest  the  vast 
amount  of  removal  of  hard  rock  since  Ihe  lava  flowed  and  was  consolidated, 
the  contemporary  cone  of  loose,  incoherent  scoriie  has  stood  in  its  exposed 
position  at  ihe  very  bottom  o(  a  valley,  entire  and  uninjured,  the  rain-water 
being  instantly  absorbed  by  the  porous  mass;  and  no  rill  being  allowed  to 
collect  on  Its  flanks.  It  is  clear  that  if  any  flood  of  water  had  passed  over 
Auvergne,  if  any  inundation  had  raised  Ihe  Lake  of  Chambon  thirty  or 
forty  feet,  it  must  have  carried  away  the  perishable  cone.  The  lake  alluded 
to  owes  its  origin  lo  the  damming  up  of  the  Couie  by  the  volcano  and  by 
landslips  which  accompanied  the  eruption. 

But  the  most  conclusive  evidence,  according  lo  Mr.  Lyell,  of  Ihe  remote- 
ness of  the  period  at  which  the  cone  and  lava  of  Tartaret  originated  has 
yet  to  be  set  forth,  and  has  only  been  distinctly  brought  to  light  since  he 
revisited  Nechers  in  1843,  when  the  Abb^  Croizel  pointed  out  to  him  a 
locality  near  the  lower  extremity  of  the  great  current,  where  fossil  bones 
of  extinct  animals  had  been  discovered  iu  a  meadow,  between  the  base  of 
the  lava  and  the  chaunel  of  the  Couze,  now  ten  feet  lower  in  level  than  the 
lava.  In  company  with  Mr.  Bravard,  Mr.  Lyell  explored  the  spot;  and 
they  convinced  Ihemsehes  that  the  bone-deposit  passed  under  Ihe  lava, 
which  here  forms  a  mass  thirty  feet  thick.  Subsequent  investigations  not 
only  contiriu  this  view,  but  have  enabled  Mr.  Bravard  lo  oblaiu  from  be- 
neath the  stony  current  a  cousiderable  uuu,ber  of  additional  osseous  re- 
mains, referable  to  the  genera  Equus,  Sus,  Taraudus,  Cervus,  Cauis, 
Felis,  Martes,  Putorius,  Sorex,  Talpa,  Arvicola,  Spermophilus,  Lagomys, 
Lepus,  and  accordiug  to  Mr.  Waterhouse,  Cncetus  or  hamster,  aud  others, 
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besides  llie  remains  of  a  frog,  lizard,  aad  snake,  and  the  bones  of  several 
birds.  Mr.  Owen  lias  examined  some  of  these  remains  for  Mr.  Lyell,  and 
recognises  anion;;  tliem  llie  /•.V;«us/»s»i/is  and  Tarandus  priscus,  both  extinct 
species,  occurring  in  the  caves  of  England,  with  the  contents  of  which  ge- 
nerally this  assemblage  of  fjssils  from  Auvergne  appears  to  agree  very 
closely — there  being  a  predominance,  according  to  Messrs.  Croizet,  Bra- 
vard,  and  I'oinel,  of  species  not  known  to  exist  al  present  with  an  inter- 
mixture of  a  few  others  undistiDguishable  from  quadrupeds  now  inhahiting 
Europe.  Among  the  land  shells  associated  with  the  bones,  were  found 
Cycluiloma  flex"'!",  I'ltiusilia  rugosa,  Helix  hiirtensis,  U.  nemoralis,  11. 
lapicitln^  and  H.  obvolntn — all  recent,  and  all,  with  the  exceptitm  of  the  last, 
now  found  in  ihe  immediate  neighbuurhond.  Mr.  Lyell  thinks  it  probable 
that  the  deposit  of  red  arjiillaceous  sand  under  the  lava  containing  these 
remains,  was  derived  cliietly  from  volcanic  matter,  which  tlie  eruption  of 
Tartaret  threw  out,  and  that  ihe  fossil  animals  perished  by  floods  occasioned 
by  that  outburst.  That  a  similar  Fauna  continued  to  live  iu  Auvergne 
after  the  latest  eruptions,  is  inferred  from  the  discovery  of  the  remains  of 
many  of  the  same  group  of  animals — Spermophilus,  Lepus,  Castor,  and 
others,  in  the  rle'ts  of  a  lava  current  as  modern  as  that  of  Tartaret,  ob- 
served at  Aubifere,  near  Clermont.  This  Fauna,  so  ditferent  as  a  whole 
from  that  now  living  iu  Europe,  evidently  inhabited  Auvergne,  when  the 
valley  of  the  Couze  had  been  excavated  down  to  the  same  level  as  that 
over  which  the  lava  of  Tartaret  flowed:— yet  its  antiquity  must  be  ex- 
tremely great — the  gradual  dying-out  of  species  and  the  introduction  of 
new  ones  taking  place,  accordmg  to  Mr.  Lyell's  views,  with  extreme  slow- 
ness. The  fact  that  Ihe  sliells  belonged  ail  lo  living  species  (which  possi- 
bly might  not  hold  good  if  a  larger  number  were  oblaiued)  affords  no  pre- 
sumption against  au  indefinitely  remote  origin  as  compared  lo  the  periods 
of  history  and  tradition,  because  the  lecturer  has  shown  that  the  ravine  of 
the  Niagara  ("  Travels  in  N.  America,"  vol.  i.  ch.  2)  and  the  Delta  of  the 
Mississippi  (Keports  of  the  Brit.  .A.ssoc.  for  1840),  both  of  which  must  have 
required  an  enormous  period  for  their  lormation,  are,  nevertheless,  posterior 
in  date  to  deposits  full  of  the  recent  land  and  freshwater  shells  of  North 
America,  associated  with  the  remains  of  quadrupeds,  nearly  all  of  which 
are  now  extinct. 

It  was  shown  that  all  the  volcanoes  of  the  modern  class  of  which  the 
I'uy  de  Tartaret  is  a  type,  were  nut  formed  at  once,  for  the  lavas  of  some 
(as  for  example,  at  Champheix,  in  the  same  valley  of  the  Conz-;)  stand  at 
a  greater  height  above  the  actual  river-courses  and  repose  on  ancient  allu- 
vium formed  when  the  valleys  were  shallower.  To  allow  time  for  the  ejec- 
tion of  these  numerous  cones  and  lava-currents,  of  which  there  are  several 
hundreds  in  Central  France,  we  require  a  long  series  of  ages,  all  subse- 
quent to  the  miocene  period,  to  which  another  class  of  monuments  of  ante- 
rior date  are  referable — as,  for  example,  the  bone-bearing  alluviums  alter- 
nating with  volcanic  formations  (pumiceous  and  trachytic)of  fliunt  Perrier, 
lo  which  a  distinct  Fauna  (of  ihf  genera  mastodo,  elephant,  hippopotamus, 
tapir,  &c.)  belongs.  Some  of  the  valleys  cut  out  of  the  still  more  ancient 
lacustrine  strata  were  only  half  eroded  to  their  present  depth  in  the  mio- 
cene period,  and  were  occasionally  tilled  up  with  miocene  deposits  and 
afterwards  re-excavated.  It  is  possible  in  Auvergne  to  distinguish  the  rela- 
tive ages  of  a  great  variety  of  alluviums  containing  the  bones  of  terreUrial 
quadrupeds,  in  consequence  partly  of  their  preservation  under  lavas  of  dif- 
ferent ages,  and  partly  their  position  on  the  sides  of  valleys  which  were 
gradually  deepened  ;  no  Hood  or  return  of  the  ocean  having  disturbed  the 
surface  and  mingled  the  fossils  of  one  period  with  those  of  another,  as  has 
hajipened  in  England  and  most  parts  of  Europe.  The  oldest  Fauna  of 
land  quadrupeds  in  Auvergne,  that  found  in  a  fossil  state  in  freshwater 
strata  or  marl  and  limestone,  older  than  the  trachyte  of  Mont  Dor,  consisted 
of  species  of  Paleotherium,  Anoplolheriuni,  Anthracotherium,  Opossum, 
&c.,  analogous,  in  great  part,  to  those  of  the  Paris  basin,  with  some  mio- 
cene forms  associated  and  belonging,  according  to  Mr.  Lyell,  to  an  upper 
eocene  group,  newer  than  the  Parisian  tertiaries,  or  the  uppermost  fresh- 
water of  the  Isle  of  Wight.  Hence  it  follows  that  the  Vi\\o\e  succession  of 
revolutions  in  the  animate  and  inanimate  creation  which  have  occurred  in 
Central  France  since  the  land  emerged,  vast  as  they  are  in  duration,  as 
compared  to  the  era  of  the  more  modern  volcanoes,  is  nevertheless,  con- 
siderably posterior  to  the  marine  clay  on  which  Loudon  is  built ; — this  last 
being  one  of  those  tertiary  deposits  which  rank  as  but  the  monumeots  of 
yesterday  in  the  great  calendar  of  geological  chroaology. 


IMPURITIES  OF  WATER. 

.\t  the  Royal  Institution,  April  16,  Prof.  Solly  delivered  a  lecture  "  On 
the  Impurities  of  Water  ami  the  Mode  of  its  Purificatiun." ' 

Mr.  Solly  described  fresh  water  as  the  reiult  of  distillation  from  the 
ocean.  In  the  progress  of  this  operation,  the  vapour  in  the  first  instance, 
and  the  condensed  liquid  subsequently,  must  become  contaminated  with 
whatever  foreign  matters  exist  in  the  atmosphere  which  receives  the  former, 
and  the  strata  of  the  earth  on  which  the  latter  falls  and  through  which  it 
percolates.  But  even  at  the  outset  of  this  natural  chemistry  there  is  iui- 
l>urily.  Alkaline  salts,  as  Mr.  Solly  has  already  demonstrated,  rise  in 
vapour;  therefore  no  water  which  is  evaporated  from  the  sea  can  be  pure. 
The  analysis  of  water  is  simple  in  theory.  The  gaseous  or  solid  substances 
cnntaiued  in,  or  combined  with  it,   being  detected  by  few  tests.     Before, 


however,  the  analyst  has  recourse  to  these,  he  attends  to  the  physical  quali- 
ties of  the  fluid — any  odour,  or  colour,  or  taste,  being  at  once  indicative  of 
impurity.  These  impurities  are  eilber  gaseous,  organic,  ot  inorganic. — 1. 
Gaseous.  If  common  air  be  present  in  the  water,  it  is  detected  by  heat  ;  if 
carbonic  acid  gas,  by  lime-water;  sulphuretted  hydrogen  is  discovered  by 
its  odour,  and  by  its  blackening  salts  of  lead. — 2.  Inorganic  iVatters.  These 
are  either  solid  substances,  as  clay,  held  in  suspension  by  organic  matter 
or  else  insoluble  substances  held  in  solution  by  the  gas  that  is  present  in 
the  water.  Thus,  Carrara-water  is  chalk  dissolved  in  water  by  Ihe  excess 
of  carbon  therein.  There  remain  other  inorganic  substances,  as  common 
salt  and  some  salts  of  iron,  which  are  essentially  soluble.  Besides  these 
impurities,  water  kept  in  leaden  vessels  often  contains  a  trace  of  that  metal. 
Mr.  Solly  noticnd  the  familiar  tests  by  which  these  are  recognised. — 3. 
Organic  ImpuritiLS  in  Water  are  chiefly  noxious  by  the  sulphuretted  hydro- 
gen and  aniuiunia  which  they  produce,  and  which  is  usually  perceptible  to 
the  senses.  The  effects  of  these  various  impurities  were  next  specibed. 
Mr.  Solly  explained,  from  the  principle  of  saponification,  how  water  con- 
taining salts  of  lime  decomposes  the  soluble  soda  or  potash  soap,  and  forms 
an  insoluble  lime  soap,  which  is  useless  for  all  purposes  of  washing.  He 
quoted  the  opinion  of  some  experimenters,  that  bicarbonate  of  lime  rather 
improved  than  deteriorated  the  utility  of  water  for  culinary  purposes  ;  but 
he  maintained  that  it  was  injurious  to  the  vegetation  of  plants,  in  conse- 
quence of  the  deposit  on  their  leaves  which  it  left  on  being  evaporated. 
Sulphate  of  lime  is  always  injurious  for  culinary  uses,  inasmuch  as  it  in- 
terferes with  the  solubility  of  many  organic  substances,  as  tea,  &c.  Hav- 
ing briefly  adverted  to  Ihe  injury  produced  by  the  earthy  impurities  of 
water  when  they  are  deposited  in  water-pipes,  boilers  of  steam-vessels, 
&c.,  Mr.  Solly  lastly  suggested  various  methods  of  freeing  water  from  the 
impurities  which  he  had  described.  Solid  matters  are  separated  by  filters 
of  sand  or  of  finely-powdered  charcoal.  The  latter  substance  possesses 
the  additional  property  of  absorbing  gases  :  hence  its  use  in  sweetening 
fetid  waters.  Carbonate  of  lime  is  decomposed  by  the  mixture  of  muriate 
of  ammonia  in  the  water  which  contains  it.  This  practice  has  been  found 
efficacious  in  preventing  deposits  in  steam-boilers.  Gypsum  may  be  thrown 
down  in  the  form  of  carbonate  of  lime  by  adding  carbonate  of  soda.  A 
very  ingenious  process  for  Ihe  same  purpose  was  exhibited : — by  filtration 
through  oxalate  of  baryta,  sulphate  of  lime  is  entirely  separated  from  its 
solution.  This  operation  may  still  leave  a  trace  of  the  oxalate  of  baryta  in 
the  purified  water.  This  small  contamination,  however,  may  be  entirely 
removed  by  making  the  fluid  pass  through  a  second  filter  of  phosphate  of 
lime.  The  water  then  becomes  perfectly  pure.  With  respect  to  the  most 
dangerous  of  all  impurities — the  salts  of  lead — Mr.  Solly  showed  that,  un- 
less common  water  contain  (as  we  understood)  from  g^'jj  to  ^^^  of  its  weight 
of  earthy  salts — such  as  sulphate  of  lime — it  ought  never  to  be  used  as  a 
beverage  when  kept  in  leaden  cisterns.  These  earthy  salts  protect  the  lead 
from  the  action  of  the  water. — Mr.  Solly  referred  to  the  attempt  to  render 
lead  insoluble  by  alloying  it  with  j|j3  of  its  weight  of  arsenic.  He  then 
spoke  of  the  signal  failure  of  an  endeavour  lo  protect  lead  from  the  action 
of  water  by  placing  it  in  contact  with  zinc.  The  result  of  this  experiment 
was  a  vastly  increased  corrosion  of  the  lead  by  Ihe  water  iu  which  it  was 
immersed  ;  which  was,  therefore,  rendered  additionally  poisonous. 


VULCANIZED  INDIA-RUBBER. 

At  the  Royal  Institution,  April  20,Mr.  Brockedon  explained  "  The  Pre- 
paration of  InJiaruhber  by  Vulcanization  and  Conrersion." — Mr.  Brocke- 
don's  ohject  in  this  communication  was  to  describe — 1.  A  mode  of  treating 
india-rubber  by  which  new  properties  are  imparted  to  this  substance.  2, 
The  new  uses  in  the  arts  to  which  these  acquired  properties  now  render 
india-rubber  applicable.  Vulcanization  and  conversion  denote  that  combina- 
tion of  india-rubber  with  sulphur  from  which  the  new  properties  about  to 
be  described  result.  The  process  of  conversion  consists  in  subiuittitig  in- 
dia-rubber to  the  action  of  bisulphuet  of  carban  mixed  with  chloride  of  sul- 
phur. The  caoutchouc  cannot,  however,  be  penetrated  by  this  process  to 
any  depth  ;  and  therefore  it  is  inapplicable  wlien  Ihe  mass  to  be  acted  on 
is  thick.  The  process  of  rulcanization,  which  seems  to  be  more  applic- 
able, is  the  result  of  many  experiments  made  by  I\Ir.  Hancock  ;  who  found 
that  caoutchouc,  when  immersed  in  a  bath  of  fused  sulphur  heated  to 
various  temperatures,  by  absorbing  the  sulphur,  assumed  a  carbonized  ap- 
pearance, and  lastly  acquired  the  consistency  of  horn.  It  was  in  the  course 
of  these  changes  that  it  attained  the  state  of  vulcanization  which  Mr. 
Brockedon  afterwards  described.  The  same  vulcanized  condition  can, 
however,  be  produced  either  by  kneading  the  india-rubber  with  sulphur 
and  then  exposing  it  to  a  temperature  of  190°,  or  by  dissolving  the  india- 
rubber  in  any  known  solvent,  as  turpentine,  previously  chargeii  with  sul- 
phur. Having  thus  explained  the  processes,  Mr.  Brockedon  described 
the  elTect  which  they  produced  on  the  caoutchouc.  1.  The  india-rubber, 
thus  treated,  remains  elastic  al  all  temperatures.  In  its  ordinary  state  it  is 
quite  rigid  at  a  temperature  of  4t)^.  2.  Vulcanized  caoutchouc  is  not 
affected  by  any  known  solvents,  as  bisulphuret  of  carbon,  naphtha,  or  tur- 
pentine. 3.  It  not  affected  by  heat  short  of  the  vulcanizing  point.  4.  It 
acquires  extraordinary  powers  of  resisting  compression.  Thus,  a  cannon 
ball  was  broken  to  pieces  by  being  driven  through  a  mass  of  vulcanized 
caoutchouc— the  caoutchouc  itself  exhibiting  no  other  trace  of  its  passage 
than  a  scarcely  perceptible  rent.    The  applications  of  this  substance  appear 
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to  be  almost  infinite.  Our  readers  are  familiar  with  the  usefulness  of  the 
"  elastic  bands" — but  they  may  not  be  aware  that  the  same  fabric,  adjusted 
in  size  and  strength  to  the  purpose  required,  furnishes  springs  for  locks 
and  for  the  racks  of  window  blinds.  It  is  also  capable  of  being  moulded 
inio  the  most  intricate  ornaments  ;  its  characteristic  elasticity  removing  all 
eniliarrassment  in  relieving  the  undercut  parts.  It  furnishes  impervious 
bodies  for  volatile  substances,  like  ether;  as  well  as  an  excellent  ink- 
stand. It  is  adapted  to  protect  Irom  corrosion  wires  subjected  to  the  ac- 
tion of  the  sea.  as  in  the  case  of  the  wires  required  for  the  projected  electric 
communication  between  England  and  France.  For  the  same  reason,  air 
lubes  of  vulcanized  rubber  are  better  suited  for  life-boats  than  those  formerly 
made  of  canvas,  which  are  liable  to  be  destroyed  by  the  action  of  the  water. 
A  similar  tube  has  been  used  with  success  as  a  substitute  for  an  iron  band, 
as  the  lire  of  a  carriage-wheel ;  and  it  is  stated  that  a  vehicle  so  arranged 
runs  much  easier  than  on  the  present  plan.  But  perhaps  the  most  im- 
portant application  is  in  its  use  in  railroads  and  railroad  carriages.  In  the 
fuiuier,  it  is  laid  between  the  rail  and  the  sleeper,  and  thus  prevents  the 
rails  from  indicating  any  traces  of  pressure;  and  the  springs  connected 
with  the  buffers  of  the  latter,  when  formed  of  vulcanized  caoutchouc,  can 
neither  be  broken  nor  can  their  elasticity  be  surmounted  by  any  degree  of 
toricnssive  violence.  In  conclusion,  Mr.  Brockedon  exhibited  objects  illus- 
trative of  the  gieal  physical  change  induced  on  caiiul<houc  by  vulcaniza- 
tion. He  showed  a  screw,  with  its  recipient,  both  made  of  this  substance, 
as  well  as  a  form  of  letter-press  (like  a  stereotyped  page)  for  printing.  He 
also  noticed  its  usefulness  in  making  epithons  for  surgical  purposes,  gloves 
and  boots  for  gouty  persons,  &c. 


SCENERY  AND  DECORATIONS  OF  THEATRES. 

Abstract  of  a  lecture  delivered  at  the  Decorative  Art  Society,  April  14, 
"  On  the  Scenery  and  Stage  Decorations  of  Tluutres,"  by  Mr.  John 
DWYER,  V.P. 

The  author  stated  that  the  opinion  which  he  had  formerly  expressed 
[see  Journal,  p.  '2X]  on  construction  had,  in  the  Tltditre  Historique,  re- 
cently opened  in  Paris,  been  in  many  refpects  exeinplilied.  The  criticisms 
upon  this  theatre  state,  that  every  person  obtaining  a  seat  is  enabled  to  see 
the  whole  of  the  stage.  With  reference  to  the  proscenium,  he  bad  become 
more  forcibly  impressed  with  the  advantages  arising  from  the  form  which 
he  had  then  suggested  ;  and  he  stated  that  Mr.  Frederick  Chatterton  had 
since  infoinied  him  that  his  instrument  (the  harp)  was  more  favourably 
heard  in  Covent  Garden  than  in  any  other  of  the  metropolitan  theatres. 
In  an  ornamental  and  artistic  view,  the  form  which  he  proposed  combined 
some  very  essential  properties.  The  proscenium,  he  considered,  should 
form  a  frame  to  the  animated  picture  on  the  stage ;  and  the  broad  equal 
surface  offered  through  his  suggestion  aflbrded  an  ample  and  suitable  field 
on  which  to  display  rich  and  fanciful  embellishmenis.  The  Surrey  Theatre 
has  an  example  of  this  framelike  character, — and,  together  with  the  drop 
scene,  exhibits  thus  far  a  satisfactory  effect ;  and  in  the  ThiAtre  Historique 
this  has  been  attended  to  wiih  success.  The  usual  arrangements  within 
the  proscenium  of  crimson  draperies  frequently  exhibit  marvellous  com- 
positions— but  of  that  commonplace  nature  which  he  would  assist  in 
exterminating.  A  drop  scene,  he  said,  certainly  required  consunimate 
skill.  The  pause  in  the  excitement  from  the  siage  effects  leads  to  the 
contemplatiuu  of  the  house  in  its  tout  ensemble — thus  demanding  a  two- 
fold consideration  ;  a  subject  of  appropriate  and  interesting  character, 
together  with  a  proper  regard  to  the  general  interior  of  the  theatre.  Mr. 
Dwyer  noticed  several  devices  which  have  been  applied  for  drop-scenes, 
such  as  the  looking-glass  curtain  at  the  Cobourg  some  years  ago — which 
he  termed  a  costly  absurdity,  although  at  that  time  thought  "  a  great  hit." 
But  a  drop  scene  painted  by  Stantield  for  the  opera  of ''Acis  and  Galatea," 
produced  at  Drury  Lane  some  years  ago,  he  pronounced  to  be  a  fine  work. 
It  displayed  in  vignettes  ideal  scenes  by  the  artist  from  the  opera  ;  and 
thus  offered  to  the  mind's  eye  congenial  Art  during  the  pauses  between 
the  acts.  Nevertheless,  these  pictures  were  placed  within  elaborate 
frames,  contrasting  strongly  with  the  general  expression  of  the  theatre.  A 
drop-scene  painted  by  Mr.  P.  Phillips  for  Astley's  was  mentioned  as  a 
proper  application  of  art  to  this  purpose.  It  was  intended  to  harmonise 
with  the  general  business  of  the  theatre,  and  was  an  excellent  illustration 
of  it,  the  subject  being  "  Victoria's  return  from  Olympian  games  with  a 
procession  to  the  sacrifice."  The  groups  thus  brought  together  had  direct 
relation  to  the  features  in  the  performances  on  the  stage.  Mr.  Dvvjer 
considered  that  the  composition  always  ought  to  have  relation  to  the  action 
on  the  stage  ;  and  observed  that  this  principle  has  been  regarded,  in  some 
degree,  in  the  present  drop-scene  at  Her  Majesty's  Theatre,  where  the 
design  embodies  abstract  ideas  of  opera  and  ballet,  but  in  connection  with 
a  massive  architectural  representation  qui'e  distinct  from  the  general  cha- 
racter of  the  interior,  of  which  it  occupies  so  large  a  proportion.  He  con- 
tended that  more  unity  in  this  particular  ought  to  be  attempted;  and  stated 
that  he  would  treat  the  drop-scene  as  a  picture  to  which  the  proscenium 
should  be  an  outer  framework  ;  but  he  would  have,  also,  an  inner  frame, 
appearing  on  the  scene,  and  partaking  of  the  style  ot  ornament  adopted  in 
other  parts  of  the  theatre.  As  approximating  illustrations  of  his  meaning, 
he  mentioned  those  of  the  Princess's  and  the  Adelphi,  both  of  which, 
however,  are  defective  in  some  minor  qualities.  This  manner  has  also  the 
advantage  «f  contrasting  with  the  stage  scenery. 


Mr.  Dwyer  next  directed  attention  to  light.  He  observed  that  the 
reflectors  to  the  foot-lights  in  our  theatres  present  an  objectionable  appear- 
ance ;  and  he  showed  a  sketch  of  ornamental  screen-work  for  concealing 
them.  He  also  suggested  that  they  admit  of  a  very  different  arrangement 
on  the  Bude  principle  with  modifying  reflectors  ;  and  that  it  would  be 
advantageous  to  carry  off  the  noxious  result  of  combustion.  He  advocated 
the  use  of  stronger  side-lights,  having  their  intensity  regulated  in  accord- 
ance with  the  shadowing  on  scenery  ;  and  he  mentioned,  with  approval, 
the  elfects  thus  occasionally  produced  in  moonlight  scenes.  Mr.  Dwyer 
then  explained  the  management  of  colours  for  artificial  light, — the  exagge- 
ration necessary, — the  vigorous  lights  and  shadows,  and  the  broad  and 
dashing  touches  which  form  the  scene-painter's  art.  A  slight  knowledge 
of  the  stage,  he  observed,  would  be  suflicient  to  prove  that,  at  the  present 
time,  with  one  or  two  exceptions,  the  imitation  of  outward  things  is  very 
imperfect.  They  are  but  half  represented.  The  banquetiing  hall  is  re- 
splendent with  gold  and  silver,  and  gorgeous  magnificence  everywhere  but 
on  the  floor;— and  the  forest  luxuriant  with  foliage,  and  intricate  with 
beauties  in  form  and  colour,  is  robbed  of  half  its  fair  proportion  of  effect 
by  the  poverty  on  which  it  stands. 

Mr.  Dwyer  stated  that  success  had  usually  attended  the  careful  "getting 
up"  of  plajs;  and  that  taste  extended  to  the  merest  trifles  had  generally 
been  appreciated  by  the  public.  A  desitription  was  given  of  the  arrange- 
ment of  "  wings,  flats,  and  fly  borders  ;"  and  the  ludicrous  contretemps  of 
the  scene-shifiers  in  their  working  dresses  appearing  on  the  stage  to  remove 
refractory  scenery,  together  with  other  casualties  incidental  to  the  change 
of  scenes  during  the  acts,  were  adduced  as  sufficient  reasons  for  advocating 
a  less  frequent  resort  to  that  practice. 

April  28. — Mr.  Dwyer  read  the  second  portion  of  a  paper  on  the  above 
subject,  commencing  with  an  examination  of  the  advantages  derivable 
from  placing  the  scenery  obliquely  on  the  stage,  referring  of  course  to  the 
wings  and  set  scenes,  the  flats  or  back  scenes  being  in  the  usual  position. 
Some  dillitulties  in  perspective  having  been  alluded  to,  it  was  stated  that 
for  drawing-rooms  and  apartments,  the  scenery  ought  to  be  arranged  with 
due  regard  to  the  ground-plan  of  what  is  to  be  represented.  This  would 
enable  actors  to  enter  or  take  leave  in  a  complete  manner  ;  they  would  not 
be  ob>ervable  by  those  in  the  side-boxes  when  approaching  or  lingering  for 
that  purpose,  and  their  voices  would  reverberate  and  be  carried  into  the 
body  of  the  theatre.  A  scene  in  the  "  Flowers  of  the  Forest,"  now  being 
performed  at  the  Adelphi,  was  described  as  an  example,  and  also  as  clearly 
showing  that  with  some  attention  to  ground  plan  in  setting  out  an  interior, 
together  with  an  introduction  of  bay  windows,  octagonal  recesses,  &:c., 
the  variety  and  perfection  of  scenery  would  be  greatly  advanced. 

Mr.  Dwjer  then  directed  attention  to  the  principles  of  design,  which  he 
considered  as  mainly  divisible  into  two  classes,  ideal  and  constructive  ; 
the  former  embodying  certain  characteristics  without  reference  to  natural 
laws,  and  the  latter  demanding  strict  attention  to  the  fundamental  princi- 
ples of  composition  in  art.  Ideality,  it  was  said,  had  in  some  extrava- 
ganzas been  developed  in  a  surprising  and  ingenious  manner,  and  delicate 
conceptions  in  a  refined  taste  were  frequently  introduced  with  that  remark- 
able freedom  peculiar  to  the  School  of  Art. 

Some  chalk  sketches,  designed  for  the  scenery  to  the  "  Enchanted  Fo- 
rest," lately  performed  at  the  Lyceum,  were  exhibited  as  illustrations  of 
the  vigorous  manner  and  spirit  of  this  class  of  compositions.  Constructive 
design  was  described  as  necessary  to  architectural  subjects.  The  opinions 
of  Prof.  Cockerell  and  others  were  quoted  in  acknowledgment  of  the  art- 
istic talent,  together  with  accurate  knowledge  of  the  architecture  of  remote 
ages,  which  are  frequently  displayed  in  our  theatres;  and  the  reader  sug- 
gested that  if  the  attention  of  the  students  in  decorative  art  at  the  Govern- 
ment School  of  Design  were  directed  to  the  contemplation  of  the  better 
scenic  productions,  having  the  beauty  and  principles  of  design  explained, 
this  would  be  found  one  of  the  most  practical  and  efficient  modes  of  ac- 
quiring knowledge. 

He  regretted  that  many  admirable  works  of  art,  executed  for  theatres 
should  have  had  such  a  transient  existence,  leaving  scarcely  a  trace  behind 
them.  The  creative  fancy  and  design  in  numerous  instances  ought  to  have 
been  preserved  at  any  cost;  and  he  argueil  that  students  in  art  would,  in 
a  careful  contemplation  of  scenery,  realise  more  freshness  and  originality 
in  ideal  and  constructive  design  than  from  any  other  class  of  examples. 
Knowing  its  power  and  vast  unexplored  range,  he  felt  an  earnest  desire 
that  scene  painting  should  be  fully  and  properly  estimated.  Engraved 
examples  might  ofler  an  interesting  collection  ot  the  most  ingenious  fancies 
of  the  most  eminent  ariists. 

Perspective,  the  reader  observed,  constitutes  one  of  the  greatest  obsta- 
cles to  perfection  in  scenic  eflects,  and  he  alUided  to  the  defects  which 
ordinarily  appear  in  set-scences,  from  their  being  made  up  of  various  parts, 
placed  at  intervals  along  the  stage,  each  part  drawn,  probably,  at  a  differ- 
ent perspective  angle.  The  peculiar  manner  of  treating  perspective  for 
theatrical  purposes  was  explained.  While  the  situation  of  spectators 
varies  greatly,  the  treatment  must  necessarily  be  imperfect.  It  is,  there- 
fore, usual  to  set  out  scenery  with  two  points  of  sight,  but  he  preferred, 
in  architectural  subjects,  to  have  tliree.  and  to  have  them  placed  near  the 
centre,  so  as  to  counteract  the  ellecl  of  opposition  in  the  horizontal  features 
of  the  wiugs,  whereby  the  scenes  are  frequently  made  to  appear  hoisted. 
Scenes  showing  ground  in  perspective,  are  frequently  spoiled  by  the  visible 
junction  of  the  wings  and  ihe  floor,  thus  disturbiug  the  illusion  of  distance 
attempted  by  the  artist;  and  he  would  tiul  the  lower  purtion  of  the  scene 
with  colour  simihir  tu  that  of  the  stage.     Architectural  drop-scenes  were 
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frequently  objectionable  from  the  same  cause,  and  he  maintained  that  they 
should  never  be  llius  applied,  but  only  as  pictures  wilhin  frames,  if  applied 
at  all. 

The  effect  of  linear  and  aerial  perspective  was  adverted  to,  and  the 
softcninj;  influences  of  colour  in  aerial  perspective  were  dencribed  as  per- 
taining to  the  highest  order  of  artistic  talent.  .Scenes  of  this  kind  are  com- 
posed of  a  number  of  parts,  the  Hats  representing  sky  and  extreme  dis- 
tance, while  tlie  middle  distance  an<l  foreground  are  broken  into  perspec- 
tive forms.  Float-lights  being  placed  beliind  these  parts,  impart  bnlliaat 
effects  that  no  colouring  can  attain  to,  resembling  tiie  sunny  spots  of  a 
landscape. 

Linear  perspective  required,  it  was  said,  very  great  consideration,  and 
failures  in  street  architecture,  and  similar  sulyects,  are  often  evident  to  the 
least  initiated  observer.  The  artist,  hov^'ever,  has  to  contend  with  serious 
disadvantages  from  not  being  permitted  to  set  out  this  class  of  scenes  upon 
the  stage  instead  of  in  the  painting-room  ;  and  the  manner  in  which  they 
are  produced  ought  to  be  borne  in  mind  when  judging  of  their  merits. 
htreet  architecture  offers  a  peculiar  difficulty  f'om  the  actors  influencing 
the  scale  by  their  comparative  size  ;  this  illustrates  the  great  absurdity  of 
placing  a  facade  of  tlie  National  Gallery  or  other  well-known  building 
within  the  area  of  a  theatrical  scene,  without  a  proper  regard  to  distance. 
As  an  instance  of  a  favourable  effect,  he  named  a  scene  in  the  "  School  for 
Scheming,"  at  the  Haymarket,  representing  portions  of  streets  abutting  on 
the  quay  st  Boulogne,  which  he  considered  far  removed  from  a  common- 
place effe„  l.^nd  that  it  also  testified  what  might  be  obtained  by  placing 
scenery  obliquely 

Mr.  Dwyer  next  alluded  to  the  taste  and  refinement  Madame  Vestris 
had  first  presented  to  the  public  in  her  dr^iwing-room  scenes,  elegantly  and 
completely  furnished ;  and  he  also  mentioned  with  commendation  some 
interiors  produced  at  the  Haymarket,  in  a  similar  spirit.  He  admired 
this  perfect  kind  of  representation,  ami  was  pleased  with  the  manner  in 
which  it  had  been  extended  to  exteriors,  garden  scenes,  &c.,  and  he  re- 
ferred to  the  garden  scene  in  the  "  Lady  of  Lyons,"  at  Sadler's  Wells,  in 
which  the  stage  is  covered  with  a  painted  cloth  iniitaiive  of  gravel  walks, 
grass  plots,  shrubberies,  &c.,  producing  together  a  very  superior  effect.  In 
a  snow  scene  in  the  "  Battle  of  Life,"  at  the  Lyceum,  the  siage  was  co- 
vered with  painted  canvas  very  successfully,  and  in  the  "  Flowers  of  the 
Forest,"  the  scene  of  a  village  church,  with  well-worn  paths,  &c.,  simi- 
larly treated,  was  equally  skilful  and  pleasing. 

Mr.  Dwyer  commented  upon  the  fits  and  starts  usual  to  these  matters, 
stating  that  the  betier  scenes  were  exceptions,  while  the  imperfect  school 
retained  the  pred<iminance.  As  one  of  the  earliest  and  most  perfect  illu- 
sions ever  depicted,  he  described  a  scene  introduced  in  the  opera  of  "  Acis 
and  Galatea."  The  last  scene  in  the  ballet  of  "  Coralia,"  at  her  Majesty's 
Theatre,  was  also  fully  described,  as  an  eminent  example  of  scenic  dis- 
play. 

The  author  then  noticed  the  machinery  pertaining  to  theatres,  and  re- 
commended the  use  of  painted  canvas  placed  on  rollers  sullicienlly  lofty  so 
as  to  dispense  with  the  series  of  curved,  scolloped,  and  straight  fly  borders, 
ordinarily  representing  sky,  &c.  He  next  reviewed  the  inconsistencies 
which  occur  in  scenery  and  properties  being  of  a  different  period  in  cha- 
racter and  stvle  to  that  of  historical  dramas,  mentioning  a  scene  in  "  Lucia 
de  Lammermoor,"  at  the  Italian  Opera  House,  C'ovent  Garden.  It  repre- 
sents a  Norman  interior  furnished  with  one  chair  of  modern  French  style, 
and  a  table  of  douhiful  period,  the  slory  of  the  opera  being  in  IG69.  He 
contended  that  those  adjuncts  are  imponant;  and  that  if  costume,  man- 
ners, and  customs  are  rendered  faithfully,  properties  should  receive  equal 
attention.  The  pmgress  in  matters  of  costume  from  the  time  of  Garrick 
was  noticed,  and  the  properties  introduced  by  John  Kenihle,  I'lanch*;,  and 
others,  were  mentioned  with  encomiums.  The  increasing  taste  of  actors, 
shown  in  careful  dressing  and  wearing  apparel  Hith  a  bearing  in  accord- 
ance with  the  period  represented,  was  also  favourably  commended,  as 
displaying  research  and  accurate  stmly  of  their  art.  Mr.  Uwyer  drew 
attention  to  the  force  with  which  the  varieties  of  colours  in  dresses  may 
be  developed,  by  having  regard  to  the  background  and  to  the  position  of 
the  actors.  An  acknowledgment  was  made  of  the  elevated  tasteand  artistic 
arrangements  which  Mr.  Macready  had  frequently  shown  in  groupings 
and  tableaux,  and  he  concluded  with  the  expression  of  a  desire  to  find  a 
proper  ftelmg  more  generally  established  between  the  artists,  actors,  and 
managers,  so  that  the  capabilities  of  combined  talents  might  produce 
results  at  once  gratifying,  elevating,  and  promotive  of  the  welfare  of  the 
arts. 


INSTITUTION  OF  CIVIL  ENGINEEfiS. 

April  27. — Sir  J.  Renme,  President,  in  the  Chair. 

"  On  the  laws  of  Isochruntsm  of  the  BitlancfSpring  as  connected  with  the 
higher  order  uj  adjustments  of  Watches  and  Lhrunumeters."  By  Mr.  C 
Froosiiam. 

The  first  portion  of  the  paper  gave  an  historical  sketch  of  the  horologiral 
inventions  and  writings  of  the  artists  of  the  eighteenth  century  ;  w  hich  ap- 
pear to  constitute  the  basis  of  all  the  knowledge  possessed  in  the  present 
day,  and  the  principles  of  whose  school  were  still  followed  in  the  construc- 


tion of  both  watches  and  chronometers  of  the  better  sort.  It  was  admitted 
that,  by  the  aid  of  machinery,  and  the  practical  skill  of  the  workmen,  the 
separate  pieces  of  clocks  and  Matches  are  now  produced  in  a  high  state  of 
perfectiim  ;  liut  it  was  contended,  that  horology,  as  a  science,  had  declined 
since  the  days  of  Hooke,  Bernouilli,  Sully,  Graham.  Harrison,  Camus, 
Mudge,  Ellicot,  the  two  Arnolds,  Karnshaw,  Le  Roy,  Berlhoud,  and  oiliers, 
whose  splendid  talents  and  scientific  attainments  were  all  devoted  to  the 
elevation  of  the  art  of  constructing  timekeepers.  Among  these  Dr.  Hooke 
appears  to  have  been  the  first  to  bring  the  forre  of  acute  reasoning  and  pure 
mechanical  genius  to  bear  upon  the  practice  of  the  art,  aud  from  his  experi- 
ments upon  the  pendulum  and  the  appli<  ation  of  the  balance-spring — which 
latter  unquestionably  laid  the  foiindaiioii  of  the  chrouometric  art — it  is 
evident  that  he  partially  r.ii»ed  the  veil  which  concealed  the  laws  of  the 
isochronism  of  the  spiral  spring;  as  is  demonstrated  by  his  expression 
"  «/  tensia  sic  ris," — and  it  is  extraordinary  that  so  plain  a  hint  was  not 
immediaiely  seized  on  by  the  able  men  who  succeeded  him. — .\rnold  ap- 
pears to  have  been  the  first  who  really  practically  comprehended  the  sub- 
ject ;  and  in  the  course  of  his  researches  he  invented  the  cylindrical  spring 
and  compensation-balance,  which  formed  the  commencement  of  a  new  era 
in  the  science.  The  merit  of  the  discovery  of  the  isoi  hrunism  in  France 
was  contested  by  Le  Koy  and  Berlhoud.  Bernouilli  noticed,  in  a  paper 
read  to  the  Acndemie  in  1747,  the  f.ict  of  the  loss  of  elastic  force  in  balance- 
springs,  from  exposure  to  heat ;  and  the  experiments  of  Berlhoud  demon- 
strated that  in  passing  from  32°  to  92°  Fahrenheit  the  loss  per  diem  was 
6  minutes  33  seconds. 

The  paper  then  considered  generally  the  subject  of  the  isochronism  of 
the  balance  spring,  enunciating  isochronism  to  be  an  inherent  property  of 
the  balance-spring,  depending  entirely  upon  the  ratio  of  the  spring's  ten- 
sion following  the  proportion  of  the  arcs  of  infiection  :  a  balance-spring, 
therefore,  having  the  progression  required  by  the  law  of  isochronism  will 
preserve  that  property,  whether  it  be  applied  to  a  balance  making  quick  or 
slow  vibrations.  Tlie  elastic  force  of  balance-springs  was  considered  as  a 
constant,  because  the  aciion  is  by  a  number  of  consecutive  impulses  follow- 
ing each  other  in  such  rapid  succession  as  to  constitute  an  uniaterrupled 
and  continuous  force.  This  is  shown  in  considering  ilie  accelerated  and 
retarded  motion  of  the  balance,  when  by  following  it  through  an  entire  arc 
of  vibration,  it  will  be  seen  that  if  the  balance  be  moved  over  a  given  num- 
ber of  degrees,  the  spring  will  be  wouud  into  a  certain  tension,  and  has 
acquired  a  certain  elastic  force  due  to  the  angle  over  which  it  is  inflected. 
Tins  elastic  force  being  then  transferred  to  the  balance,  it  will  be  exerted 
in  overcoming  its  inertia  ;  and  at  the  expiration  of  the  first  period  will  have 
communicated  a  slight  motion  to  it.  During  the  next  period,  its  slate  will 
be  tlial  of  comparative  and  not  absolute  inertia  (for  it  decreases  as  the  mo- 
tion increases),  whence  it  follows  that  as  the  spring's  force  is  exerted  against 
a  body  in  motion  instead  of  at  rest,  it  will  necessarily  accelerate  progres- 
sively the  motion  the  balance  had  previously  acquired,  until  the  spring 
arrives  at  the  point  of  quiescence,  where,  having  lost  all  its  elasticity,  it 
ceases  further  to  urge  the  balance,  and  a  new  relation  of  power  and  resistance 
lakes  place.  The  spring's  force  being  transferred  to  the  balance,  it  assumes 
a  new  character,  has  acquired  siilbcient  momentum  to  carry  it  through  the 
second  half  of  the  v  ibratmn,  aud  to  inflect  the  spring  over  an  angle  equal  to 
that  first  passed  over,  and  to  give  it  the  requisite  tension  to  comnieuce  a 
new  vibration,— parlicularly  as  during  the  second  half  of  the  vibr^iliou  the 
spring  has  so  little  tension  that  its  foice  retards  but  sli:;htly  the  motion  of 
the  balance.  After  much  acute  reasoning  upon  this  position,  illustrated  by 
numerical  examples,  the  author  proceeded  to  descritje  the  liebcal  and  the 
flat-coiled  springs  which  are  used  in  chroiioineters  and  watches,  and  the 
manner  of  regulating  llieir  aciion,  so  as  to  take  advantage  of  the  isoLhrouism, 
inslancing  the  advautages  to  be  derived  from  the  innate  power  po.-,sessed  by 
an  isochronal-spring  of  resisting  the  iuOueiic  es  which  cause  a  change  of 
rate — such  as  change  of  position,  increased  friction  from  dirt,  or  the  viscidity 
of  the  oil  at  low  leiiiperature  This  was  illustrated  by  an  example  of  three 
balls  falling  in  equal  times  through  spaces  regulated  by  the  densities  of  the 
medium,  viz.,  in  vacuo,  iu  air,  and  lu  water,  wherein  they  traierse  spaces 
equal  to  the  squares  of  the  times. — So,  it  was  argued,  it  was  with  increased 
friction  in  watch  work;  for  the  elastic  forces  of  the  balance-spring  being 
constantly  proportional  to  the  angle  of  iufieetioo,  whatever  was  the  amount 
of  friction,  the  law  of  isochronism  remained  unchanged  ;  aud  trittioii  was 
only  an  adventitious  circumstance,  which  allccts  the  eiteut  of  the  arc  of 
vibratiou,  but  not  the  time  of  its  description. 

Mai/  4. — The  discussion  upon  the  aliove  paper  was  continued.  The  vis- 
cidity of  the  oil,  from  its  nature  and  from  external  causes,  and  tlie  had  effects 
arising  from  it,  were  dwelt  upon  at  great  length  ;  hut,  it  did  not  appear,  that 
either  chemistry,  or  the  practical  experience  of  working  watth-makers,  had 
as  yet  either  pointed  out  the  true  causes  of  viscidity,  or  enabled  its  effects  to 
be  satisfactorily  remedied.  The  relative  values  of  various  modes  of  trial  of 
timekeepers  were  also  dilated  upon.  It  was  attemjited  to  be  shown,  but 
was  successfully  refuted,  that  a  taper  spring  would  produce  the  same  effect 
as  the  isochronal  arrangement,  and  that  the  tapering  could  be  effected  by 
machinery.  Among  the  external  influences  affecting  the  oil  in  time-keepers, 
was  mentioned  the  circumstance  of  the  watches  belonging  to  George  IU., 
wliich,  being  kept  in  drawer  of  cedar  wood,  soon  stopped,  and  it  was  found 
that  the  oil  had  changed  into  a  substance  resembling  gum.  Attempts  had 
been  made  to  substitute  oil  of  sweet  almonds  for  olive  oil,  on  the  recom- 
mendation of  a  distinguished  chemist,  hut  they  were  signal  failures.  The 
inefficiency  of  the  remoutoir  movement  was  clearly  shown,  although  its  in- 
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genuity  was  fully  admitted.  Throughout  the  discussion  the  great  merit  of 
Arnold's  improvements  seemed  to  be  recognised,  and  it  was  generally  de- 
plored that  a  spirit  of  epiricism  has  been  allowed  to  stop  the  progress  of  so 
beautiful  a  science  as  that  of  the  construction  of  time-keepers.  It  was,  how- 
ever, to  [be  hoped  that,  by  the  facility  afforded  by  the  Institution  of  Civil 
Engineers  of  making  known  ingenious  and  recognised  improvements,  more 
particular  accounts  of  what  was  done  would  be  given  to  the  world,  and  the 
merits  of  the  scientific  constructors  of  that  indispensible  instrument,  the 
chronometer,  would  become  generally  known. 

May  11. — The  paper  read  was  "An  Account  of  the  Progressive  Improve- 
ments in  Sunderland  Harbour  and  the  River  Wear,"  by  Mr.  J.  Murrav. 

The  memoir  commenced  with  an  account  of  the  coal  trade,  licenses  having 
been  granted  by  King  Henry  HI.,  in  1239,  "to  the  good  men  of  Newcastle, 
to  dig  coals  and  stones  in  the  common  soil  of  tlie  town  and  outside  the 
walls."  In  1384  permission  was  given  to  export  the  produce  of  the  mines. 
During  the  civil  wars,  in  1644,  the  export  from  Sunderland  was  greatly  in- 
creased, as  no  coals  were  permitted  to  be  brought  from  Newcastle  to  London, 
on  account  of  that  town  being  a  stronghold  of  the  royalist  party.  Between 
1704  and  1711,  the  average  annual  export  had  reached  174,264  tons;  and 
that  of  the  last  year,  1846,  was  1,500,000  tons.  The  census,  in  1802,  gave 
19,100  inhabitants,  whilst  the  town  at  present  contains  upwards  of  60,000 
persons. 

The  management  and  improvement  of  the  River  Wear  was  naturally  an 
object  of  great  solicitude,  as  its  entrance  was  much  exposed.  In  1669  Charles 
II.  granted  a  patent  to  E.  Andrews,  to  build  a  pier,  and  erect  light-houses, 
and  forbade  the  casting  of  ballast.  Sec,  into  the  river.  An  act  was  obtained 
in  1717,  appointing  river  commissioners  for  the  conservancy  of  the  harbour, 
&c.,  giving  power  to  raise  money  by  tonnage  duty  on  ships  entering  the  port. 
The  jurisdiction  of  the  commissioners  is  limited  by  the  last  acts  to  an  extent 
of  about  11  miles,  between  Biddock  Ford,  above  the  town,  and  to  a  distance 
out  to  sea  of  a  depth  of  five  fathoms  at  low  water.  Little  was  done  to  im- 
prove the  river  until  1719;  at  that  time  the  entrance  was  very  intricate,  and 
the  two  main  channels  were  both  very  shallow.  The  south  pier  was  cora- 
jnenced  in  1723,  for  the  purpose  of  directing  the  full  force  of  the  current 
against  the  bar.  ISusleigh  and  Thompson's  map,  published  in  1737,  shows 
the  bad  state  at  that  period.  Labelye  (the  engineer  of  Westminster-bridge) 
■was  called  upon  for  his  advice  in  1748.  He  pointed  out  the  principal  causes 
of  the  then  state  of  the  river,  and  suggested  the  contraction  of  the  channel 
at  the  worst  places,  so  as  to  increase  the  scouring  power  of  the  stream,  deep- 
ening the  Still  by  manual  labour,  and  by  dredging  engines,  and  constructing 
a  north  pier,  so  as  to  leave  a  distance  of  200  yards  between  the  point  of  that 
and  the  south  pier.  He  stated,  however,  that  "  after  all,  as  no  man  could 
foresee  the  consequences  of  erecting  the  north  pier,  if  it  caused  a  greater  ob- 
struction than  it  removed,  it  must  be  unbuilt  and  taken  up."  He  recom- 
mended also  throwing  all  the  force  of  the  stream  into  one  channel,  and  cut- 
ting away  the  bar  by  ballast  engines,  and  cautioned  the  commissioners  against 
ever  permitting  sluices  or  locks  to  be  placed  upon  their  river. 

Mr.  Vincent,  of  Scarborough,  was  appointed  engineer  to  the  trust  in  1752. 
Mr.  Uobin  succeeded  him  in  1755,  and  under  them  the  south  channel  was  so 
much  improved  that  the  north  channel  was  warped  up  with  sand.  Mr.  Smith, 
of  Sheffield,   proposed  sundry  further  improvements  in  1758.     Mr.  Wooler 
also  reported  in  1767  on  Mr.  Roliin's  plan   of  building  moles  on  the  north 
and  south  rocks.     The  work  was  commenced,  and  was  ahandoned  for  reasons 
which  do  not  appear.     Mr.  R.  Shout  was  appointed  in  1779;  and  in  1780, 
Mr.  Smeaton's  advice  was  sought.     He  recommended  the  prolongation  of  the 
piers  on  Mr.  Shout's  plans.     The  consequence  of  this  constant  extension  of 
the  south  pier  seems  to  have  been  the  warping  up  of  sanrl  into  the  harbour's 
mouth.     Two  timber  jetties  were,  therefore,   suggested   by   Mr.  Shout   in 
1786,  and  were  the  origin  of  the  present  north  pier.     The  effects  produced 
were  very  beneficial,  as   in  a  few  months  a  deep  and  spacious  channel  was 
formed  by  the  rush  of  the  waters.     The  timber  work  was  then  cased  with 
Btone,  and  the  work  was  continued  by  Air.  Pickernell,  who   succeeded  Mr. 
Shout  in  1795.     He  also  erected  the  light  house  at  the  point  of  the  pier.     The 
south  pier  was  also  extended.     Mr.  R.  Dodd  also  reported  on  the  works,  and 
recommended  chiefly  the  formation   of  a  wet  dock  on  the  present  Potato 
Gurth.     Mr.  M.  Shout  became  the  engineer  in  1804,  and  he  reduced  some  of 
the  old  works,  whilst  he  extended  the  north  pier.     Mr.  Jessop  made  a  re- 
port in  1807,  recommending  further  extension  of  the  south  pier,  the  reduc- 
tion of  the  width  of  the  entrance  to  300  feet,  and  the  construction  of  some 
embankment  walls  at  various  points  to  increase  the  velocity  of  the  stream, 
and  at  the  same  time  form  a  scouring  basin.     Mr.  Giles  made  a  survey  under 
the   directions  of  Mr.  Rennie,  which  was  completed  in  1823,  under  Sir  J. 
Kennie.     This  plan   is  published,  and  was  exhibited.     In  1824,  Mr.  Rennie 
recommended  certain  lines  of  extension  of  the  pier,  and  the  reconstruction  of 
some  parts  of  the  works,  with  sounder  materials,  with  other  precautionary 
measures  calculated  to  improve  the  port,  some  of  which  were  carried  into 
effect  by  Mr.  Milton.     Mr.  J.  Murray  succeeded  Mr.  Milton,  and  carried  on 
the  designs  of  Mr.  Rennie  and  Sir  J.  Rennie,  with  great  solidity,  using  the 
diving-bell  for  part  of  the  foundations.     The  north  pier  was  thus  extended  to 
a  total  length  of  1770  feet.     He  also  removed,  in  an  entire  mass,  the  light- 
house to  the  extremity  of  the  intended  pier,  an  account  of  which  has  bee^i 
already  submitted  to  the  Institution.     In   1843,  the  south   pier  being  in  a 
ruinous  state,  was  partially  removed  and  rebuilt,  in  a  direction  better  calcu- 
lated to  break  the  swell  of  the  sea.    The  plans  exhibited  the  changes  that 


had  taken  place  in  the  estuary,  improving  the  channel,  and  giving,  at  least' 
4  feet  of  water  over  the  bar  at  low  water  of  spring  tides.  It  is  narrow  and 
shelving,  with  deep  water  on  each  side.  Formerly  the  large  ships  took  ia 
part  of  their  cargoes  beyond  the  bar,  but  now  they  all  load  within  it,  even 
When  drawing  15  to  18  feet,  and  as  many  as  a  hundred  ships  have  entered 
and  departed  from  the  harbour  in  one  tide.  A  longitudinal  section  of  the 
river  showed  some  remarkable  changes  in  the  bed,  and  corresponding  im. 
provements  in  the  heights  of  the  tide,  affording,  at  the  same  time,  increased 
facility  for  the  drainage  of  the  country  around.     Dredging  has  been  carried 
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hJ^^  """J  .?'/?u'"^u'^''f'''  ^^^  l>een  much  felt,  and  several  plans  have 
been  projected  for  them  by  Messrs.  Dodd,  Jessop,  Stevenson  (of  Edinburgh), 
Giles  Brunei,  G  Renme,  Walker,  and  G.  Murray,  but  none  have  yet  been 
executed.  A  small  dock,  of  about  six  acres  in  extent,  was  finished  in  1838. 
A  south  dock,  with  tide  basins,  is  now  in  course  of  construction,  under  the 
direction  of  Mr.  R.  Stephenson  and  Mr.  Murray,  and  by  its  means  it  is  anti- 
cipated that  Sunderland  will  become  the  first  port,  as  to  depth  of  water  at  its 
entrance,  between  the  Humber  and  the  Frith  of  Forth. 

May  IS.— "An  Account  of  the  Sarah  Sands,  and  other  Iron  Vessels,  with 
direct-actmg  Auxiliary- engines,  and  Screw-propellers,"  bv  J.  Gkvntham  of 
Liverpool.  '  ' 

The  object  of  the  paper  was  to  show,  that  a  propeller  might  be  constructed 
of  such  dimensions  that  the  number  of  revolutions  it  would  require  to  make 
in  order  to  obtain  a  high  velocity  would  not  much  exceed  that  of  the  ordinary 
paddle-wheel,  and  that  hence  the  usual   marine  condensing  engine  mi^ht  be 
applied  direct  to  the  propeller-shaft,  without  the  intervention  of  a  secondary 
motion.     It  appeared  from  the  statements  in  the  paper  that  this  opinion  was 
found   to   be  correct,  and  that  Woodcrolt's  expanding  pitch  screw-propeller 
was  the  best  form  that  had  hitherto  been  emploved.     In  a  paper  read  to  the 
Institution,  upwards  of  three  years  since,  Mr.Giantham  gave  his  views  oa 
this  subject,  and  several  vessels  had  been  since  built— the  results  of  the  trials 
of  which   were  communicated   to  the  meeting.     The  principal  of  these  were 
the  Emerald  and  Diamond,  three-masted  steamers,  of  300  tons,  and  OO-horse 
power ;  the  Nautilus,  of  the  same  dimensions ;  the   Antelope,  of  600  tons 
and  lOOhorse  power;  and  the  Sarah  Sands,  of  1000  tons,  and   180-horse' 
power.     Drawings  of  these  vessels  were  exhibited  to  the  meeting.     Theca- 
pabihties  and   performance  of  these  vessels  were  described  in  the  paper,  but 
particular  notice  was  taken  of  the  last-named  vessel,  which  had  performed  a 
most  successful  voyage  to  New  York  during  bad  weather  and  adverse  winds. 
The  passages  made  by  the  ordinary  New  York  liners,  which  were  out  at  the 
same  time,  were  very  long,  averaging  48  days  each,  and  the  Bostonand  Li- 
verpool steamers  were  much  longer  than  usual  on  their  passage.     The  Sarah 
Sands  used  her  steam  about  17  days,  and  sailed  the  remainder,  making  her 
voyage  in  2f)  days  10  hours.     On  her  arrival  she  had  about  enough  fuel  re- 
maining  for  four  days'  steaming.     The  paper  did  not  enter  minufelvinto  the 
particulars  of  the  screw  itself,  as  it  was  considered  that  too  much  attention 
had   been  given   to  that   branch   of  the  subject  to  the  exclusion  of  the  con- 
sideration of  the  plans  for  working  it,  which,  after  all,  had  been  the  stumbling- 
block  to   the  general  adoption  of  the  system.     It   was  necessary  with  the 
screw,  the  theory  of  which,  as  a  propeller,  was  so  little  understood,  to  pro- 
ceed  with   experiments   perseveringly  in   one  direction,  as  variations  in  the 
results  were  frequently  attributed  to  causes  which  really  did  not  exist.   After 
describing  several  interesting   details,  the   paper  concluded   by  expressing  a 
desire  that  engineers  should  examine  the  drawings  of  the  system  laid  before 
the  meeting,  and  endeavour  to  add  to   the  stock  of  information  already  ob- 
tained. 

After  the  paper  was  read,  Mr.  Grantham  added  some  facts  which  he  had 
recently  gathered,  and  which  strongly  confirmed  what  had  been  stated.  The 
Diamond  bad  recently  made  a  very  rapid  passage  to  Madeira,  deeply  ladeu ; 
but,  during  the  whole  passage,  the  engines  maintained  a  very  moderate  speed, 
and  quite  removed  the  impression  that  under  such  circumstances  they  would 
run  too  fast  from  their  being  connected  directly  to  the  screw. 

An  account  of  the  last  successful  voyage  outwards  of  the  Sarah  Sands  was 
also  given,  and  it  appeared  that,  in  spite  of  most  severe  gales,  which  bad 
driven  back  almost  all  other  vessels,  her  passage  had  been  made  in  the  most 
satisfactory  manner.  In  the  discussion  which  followed,  several  engineers  of 
eminence  expressed  themselves  much  pleased  with  the  facts  brought  forward 
in  the  paper,  and  perfectly  concurred  with  the  views  put  forth.  The  princi- 
ple of  the  following  current  of  the  ship,  which  had  a  material  influence  in  in- 
creasing the  efficiency  of  the  screw,  was  alluded  to,  and  a  conviction  was  ex- 
pressed that  the  screw  ivould  eventually  supersede  all  other  means  of  pro- 
pelling vessels  on  long  voyages. 

An  account  was  given  also  of  the  auxiliary  screw-steamers  that  ply  between 
London  and  Rotterdam,  and  some  interesting  facts  were  given  of  the  power 
which  these  vessels  possessed  of  working  to  windward  in  bad  weather.  The 
subject  was  closed  by  a  discussion  upon  several  points  that  had  been  started, 
relative  to  the  size  of  the  screw,  the  mode  of  disengaging  it,  and  the  pros- 
pects  which  were  held  out  of  the  final  success  of  the  principle. 
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INSTITUTION  OF  MECHANICAL  ENGINEERS  AT  BIRMINGHAM. 

On  Wednesday,  April  23,  a  numerous  meeting  of  the  members  and  friends 
of  the  above  Institution  was  held  at  the  Queen's  Hotel,  Birmingham,  for  the 
general  transaction  of  business,  and  the  reception  of  scientific  communica- 
tions from  the  members. 

In  the  absence  of  George  Stephenson,  Esq.,  President,  Mr.  M'Connel! 
was  called  to  the  chair,  and  the  minutes  of  the  last  meeting  having  been 
read  by  the  Secretary  (Mr.  Archibald  Slate), 

The  Chairman  rose  and  said,  the  present  meeting  was  one  of  the  four  ordi- 
nary  meetings  provided  by  the  rules  of  the  Institution,  and  required  to  be 
held  on  the  fourth  Wednesday  in  April.  Since  the  last  meeting,  the  Council 
had  rnet  on  several  occasions,  and  after  discussing  various  subjects  of  interest 
to  the  Institution,  they  invited  the  London  and  Manchester  branches  of  the 
body  to  meet  them,  consider  tlieir  proceedings,  and  confirm  them  if  approved 
of.  The  gentlemen  from  Manchester  accordingly  attended  a  meeting  of  the 
Council,  on  the  21st  April,  confirmed  the  past  minutes  of  Council,  and  sug- 
gested some  further  improvements  in  the  management  of  the  Institution. 
The  liusincss  of  the  present  meeting  was  to  confirm  the  minutes  of  the  last 
genpral  meeting,  to  receive  new  members  and  communications,  and  consult 
as  to  future  operations ;  and  here,  perhaps,  before  they  proceeded  further,  he 
might  be  allowed  to  say  he  had  a  very  agreeable  piece  of  intelligence  to 
conirnunicate,  which  he  was  sure  would  he  very  gratefully  received  by  the 
meeting.  It  was  the  announcement  of  a  handsome  donation  of  100/.  to  the 
Institution,  by  their  worthy  and  higlily-esteemed  President,  to  whom  he  begged 
leave  to  propose  a  vote  of  thanks  for  this  additional  mark  of  his  estimation 
of  the  Institution,  which  was  unanimously  assented  to. 

The  Chairman  stated  that  the  Council  was  of  opinion  that  the  members 
ought  at  once  to  proceed  to  work  and  supply  information  on  useful  subjects  ; 
and,  in  order  make  a  commencement,  they  had  forwarded  the  following  sug- 
gestions to  each  member  of  the  institution  : — 

"  1.  The  best  form  oi  raihv.iy  axles  and  wheels. 

"  2.  The  best  description  of  engine  and  mill  for  manufacturing  iron. 

"3.  The  best  form  of  barker  mill  or  turbine. 

"  4.  The  best  form  of  luggage-engine  for  narrow  gauge. 

"5.  The  most  economical  stationary  steam-engine,  with  coal  at  Gs.,  12s., 
and  24s.  per  ton,  taken  in  a  commercial  point  of  view. 

"  6.  The  best  form  of  air-pump  valves. 

"  7.  The  best  high-pressuie  marine  boiler. 

"  S.  The  best  description  of  pumping  engine  for  the  thick  coal  district  of 
Staftbrdshire. 

"  9.  The  flow  of  water  through  straight  mains  and  curves." 

The  following  papers  were  tnen  read  : — • 

1 .  "  Apparatus  to  be  applied  to  Railway  Carriages  for  lessening  the  dan- 
gerous effects  of  Collisions  on  Bailways."     By  Mr.  E.  Chesshire. 

This  method  has  been  described  in  the  .lournal  for  September  last,  p.  285, 
it  simply  consists  in  applying  beneath  all  the  length  of  the  body  of  each  pas- 
senger and  other  carriage  of  every  train  an  inflexible  unyielding  rod,  which 
is  termed  a  "  safety-buffer,"  of  wrought  iron,  and  a  tube  plugged  with  wood, 
supported  in  suitable  bearing-sockets  beneath  the  framework  of  the  carriage, 
at  the  middle  of  the  breadth  thereof,  and  left  loose  in  those  sockets.  The 
safety-buftVr  terminates  at  each  end  with  an  enlarged  head  like  those  of 
ordinary  liufl'ers,  and  the  heads  of  the  safety-buffer  of  each  carriage  corre- 
spond to  the  like  heads  of  the  safety-butter  of  the  preceding  and  following 
carriages.  When  the  usual  coupling  links  are  screwed  up  to  bring  the  ordi- 
nary liuiFer  lieads  of  the  several  carriages  into  elastic  contact  one  with 
another,  as  is  usual,  there  will  be  a  vacant  space  between  the  safety-bufl'er 
head  of  each  carriage  and  that  of  the  next  adjacent  carriage,  varying  from 
three  to  six  inches,  more  or  less,  according  to  circumstances,  and  the  safety- 
buffers  will  not  have  any  effect  or  operation  in  the  ordinary  course  of  tra- 
velling, bnt  only  in  case  of  a  collision.  The  safety-buffers  in  the  van,  at  the 
hinder  end  of  the  train,  and  in  the  tender  at  the  front  end,  are  not  to  extend 
throughout  the  whole  length  of  those  carriages,  and  need  not  have  any  end- 
way  motion,  but  may  be  firmly  fastened  to  the  framework  of  those  carriages, 
or  they  may  be  applied  against  strong  elliptical  springs,  placed  end  to  end 
for  expending  some  of  the  force  of  the  collision.  The  van  is  to  be  lower  than 
the  passenger  and  other  carriages,  in  order  that  its  centre  of  gravity  may  be 
nearer  to  the  level  of  the  rails.  The  van  at  the  hinder  end  of  the  train  is  to 
have  its  ordinary  buffers  with  easy  yielding  springs,  which,  with  the  same 
force  applied  to  them,  will  allow  those  butters  to  move  through  a  much 
greater  space  in  respect  to  the  van  than  the  ordinary  Iniffers  of  the  carriages 
of  the  train,  so  that,  in  case  of  a  collision  from  behind,  the  ordinary  buffers 
of  the  van  being  so  yielding,  they  will  not  act  with  much  force  against  the 
corresponding  buffers  of  the  hindmost  carriage  of  the  train. 

Remarks. — Mr.  W.  Robinson,  of  London,  said,  it  might  be  advanced 
against  the  proposed  improvement,  that  every  rod  being  six  inches  less  in 
length  than  the  side  buffer,  would  lose  six  inches  in  every  carriage  ;  conse- 
quently, supposing  a  train  to  be  composed  of,  say  50  carriages,  it  would  re- 
quire 25  feet  for  the  stroke  of  the  last  buffer.  It  might  also  be  objected  that 
the  rod  would  double  uji;  four  or  six  inches  in  diameter  was  not  suflicient 
to  take  the  amount  of  force  imparted  by  the  collision.  He  would  estimate 
that  it  would  require  13  feet  diameter  to  oppose  the  force  of  the  shock  im- 
parted to  it. 


Mr.  Chesshire  replied,  that  the  momentum  was  communicated  to  the 
first  rod,  and  through  each  individual  rod  to  the  last  instantaneously,  and 
through  it  to  the  hinder  van,  just  as  in  the  case  of  a  number  of  billiard  balls 
jjlaccd  in  a  row.  \\'hen  the  first  was  struck,  the  last  was  driven  away  with 
all  the  impetus  communicated  to  the  first,  leaving  the  intermediate  halls  per- 
fectly at  rest. 

A  Member  suggested  that  it  would  require  300  tons  to  double  up  a  rod 
four  inches  in  diameter. 

Mr.  CuEssHiaE — I  take  it  at  that  calculation,  and  say,  consequently,  sup- 
posing the  momentum  of  the  collision  to  be  greater  than  that,  it  was  quite 
evident  that  300  tons  must  be  taken  from  the  amount  of  collision  imparted 
to  the  train  and  expended  upon  the  van  behind  tli°  train.  jVs  the  stroke  of 
the  side  buffer  was  13  inches,  it  was  quite  clear  six  inches  might  be  allowed 
for  the  stroke  of  the  centre  buffer  without  any  injury  to  the  passenger  car- 
riage ;  consequently,  if  25  feet  were  lost  in  tlie  centre  buffer  in  a  train  of  50 
carriages,  54  feet  would  be  gained  by  the  stroke  of  the  side  buffer,  leaving  a 
surplus  of  29  feet. 

2.  "  Dliconnecling  Coupling." — Mr.  Johnson, locomotive  superintendent  of 
the  Manchester  and  Leeds  llaihvay,  produced  a  model  of  an  invention  for 
disconnecting  the  carriages  from  the  engine,  in  the  event  of  an  obstruction 
on  the  line,  or  any  other  accident  which  would  cause  the  engine  to  run  off 
the  rails,  by  a  self-acting  disconnecting  coupling  chain,  which  he  proposed  to 
apply  between  the  tender  and  the  luggage  van.  It  was  exceedingly  simple 
and  inexpensive,  and  might  be  applied  to  any  train  with  a  slight  alteration  of 
the  present  coupling  crook  of  the  luggage  van  or  carriages.  In  case  the  en- 
gine or  tender  got  off  the  rails  from  any  cause  whatever,  regardless  of  the 
speed,  the  engine  or  tender  would  be  immediately  disengaged  from  the  train, 
allowing  the  latter  to  remain  on  the  line  perfectly  uninjured,  and  tiiereby 
accomphshing  the  object  for  which  it  was  intended,  lie  bad  had  a  working 
model  twelve  months,  and  during  that  time  tried  it  repeatedly,  and  could 
now  speak  confidently  of  its  merits. 

Mr.  MiDDLETON,  having  inspected  the  model,  said  he  believed  a  patent 
had  been  taken  out  some  years  ago  for  a  similar  invention.  He  thought  the 
plan  a  very  good  one ;  but  he  was  under  the  impression  that  at  the  time  Dr. 
Church's  carriage  was  before  the  public,  it  was  said  that  such  an  iuventioa 
had  been  patented.  

Mr.  Bever  was  also  of  opinion  that  the  idea  or  principle  of  the  inventioa 
was  not  new,  as  it  had  been  proposed  by  Mr.  Watson  Buck,  engineer,  on  the 
opening  of  the  Manchester  and  i3irmingham  Railway. 

Mr.  Ramsbottom,  of  the  London  and  North- Western  Railway,  feared  the 
violent  oscillation  of  the  carriages  would  produce  the  same  result,  lie  had 
seen  carriages  vibrate  very  much  when  not  sufliciently  tight. 

3.  "  Railway  Axles." — Mr.  H.  Bessemere,  manufacturer,  London,  produced 
a  model  of  a  railway  axle,  to  do  away  with  the  necessity  of  covering  the  tire, 
which  the  inventor  stated  caused  great  tear  and  wear  of  the  rails  and  tires, 
and  also  a  tendency  in  the  carriages  to  an  oscillating  or  vibratory  motion 
when  running  on  a  straight  line.  Mr.  B.  stated  that  the  means  by  which  he 
proposed  to  effect  his  object  was  by  cutting  the  axle  in  two  in  the  ceutre, 
and  holding  it  rigid  and  in  its  place  by  a  long  coupling,  with  concentrated 
grooves,  so  that  each  wheel,  and  the  eud  of  the  axle,  could  revolve  inde- 
pendently of  the  other. 

Mr.  Beyer  said  an  invention  for  accomplishing  the  same  object  had  beea 
proposed,  and  applied  before,  and  in  his  opinion  one  more  simple  had  been 
tried.  He  had  seen  the  same  idea  carried  out  in  two  different  ways.  He 
questioned  the  desirableness  of  having  such  an  invention  at  all. 

4.  "  Description  of  a  netv  Railway  Break,"  by  Mr.  F.  Knisht,  was  read, 
which  requires  a  drawing  to  make  it  understood. 

Mug  IS. — Mr.  J.  E.  M'Connell,  in  the  Chair. 

"  On  the  use  oj  the  Fan-ilast  for  manu/ucturing  purposes."  By  Mr. 
Buckle,  the  following  papers  were  read  : — 

1.  This  paper  described  a  series  of  experiments  on  the  fan-blast,  as  ap- 
plied to  maoufacluring  purposes.  They  were  made  for  the  purpose  of 
guiding  the  cooslructiou  of  the  fan,  so  that  the  greatest  quantity  of  air  could 
be  accumulated  with  the  least  possible  expenditure  of  power.  The  original 
application  of  the  fan  was  for  the  purpose  of  separating  and  dressing  seeds, 
(he  speed  and  density  of  the  air  being  limited  to  manual  power.  But  since 
their  application  to  smilheriesaud  foundries,  sleuiu  and  other  motive  power 
have  been  used,  their  speed  so  increased  tiiat  the  density  of  the  air  ranges 
from  3  oz.  to  12  oz.  per  square  inch.  Various  forms  of  fans  have  been 
made,  but  the  one  generally  ineferred  is  called  an  eccentric,  with  three  or 
six  blades  or  arms  radiating  Iron)  the  centre.  'I'liis  indispensable  niachiue 
is  one  that  has  abridged  much  time  and  labour  ;  the  uniform  stream  of  air 
admits  of  no  comparison  with  the  pufling  blasts  of  the  bellows  or  cylinder. 
The  smith  cau  heat  bis  work  w  ith  precision,  proportion  the  size  of  his 
nozzle  tuyeres  to  suit  his  work,  v\ithout  deteriorating  the  intensity  of  the 
blast,  and  in  some  insluoces  it  enables  him  to  heat  one  piece  of  work  while 
shaping  another,  the  pressure  of  the  blast  ranging  from  4  uz.  to  5  oz.  per 
square  inch,  with  nozzle  tuyeres  1?  inch  diameter  ;  but  in  a  well  regulated 
smithy,  the  nozzle  is  fitted  with  nosepipes  as  ferrules,  varying  from  1  to  3 
in.  diameter,  to  suit  the  quantity  of  blast  required.  An  ecieulric  fan  4  feet 
diameter,  the  blades  of  vvliich  are  10  inches  wide  by  14  inches  long,  and 
running  S70  revolutions  per  minute,  will  supply  air  at  a  density  of  4  oz. 
per  square  iucb,  to  40  tuyeres  of  l''  inch  diameter  each,  without  any  falling 
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off  in  density.  In  the  first  six  experiments  no  discharge  of  air  takes  place, 
the  velocity  of  the  fan  merely  keeping  the  air  at  a  fixed  den&ity  or  pressure 
per  square  inch  due  to  that  velocity.  The  remaining  20  cxperinients  show 
the  fan  discharsing  air.  An  inspection  of  the  table  will  show  that,  under 
various  conditions  of  velocity  of  the  tips  of  the  fan,  that  density  of  the 
air,  and  theoretical  quantity  of  the  air  discharged,  varies,  but  not  in  a  direct 
ratio.  The  best  results  are  obtained  when  the  velocity  of  the  tips  of  vanes 
coincide  with  the  velocity,  and  9-IOths  of  the  velocity  a  body  would  ac- 
quire by  falling  freely  the  height  of  a  homogenous  column  of  air  due  to  its 
density.  This  is  what  we  have  called  the  theoretical  velocity  ;  or, mother 
■words,  the  greatest  quantity  of  air  is  discharged  by  the  fan  with  the  least 
expenditureof  power  when' the  tips  of  the  vanes  move  at  these  velocities. 

In  a  recent  set  of  experiments,  the  inlet  openings  in  the  sides  of  the  fan- 
chest  were  coolri.cted  to  12  inches,  anil  6  inches  diameter— the  original 
diameter  being  I'J  inches.  The  results  obtained  were,  that  with  the  12 
inch  openings,  the  power  expended  was  2J  to  1  compared  to  the  openings 
of  17.J  inches,  the  velocity  of  fan,  the  density  of  air,  and  the  cubic  discharge 
being'  the  same.  AVith  the  0  inch  opening  the  same  results  followed  as 
■with  the  12  inch,  only  the  density  of  air  decreased  one-quarter.  These 
experiments  show  that  the  inlet  openings  must  be  of  sufficient  size,  that  the 
air  msy  have  a  free  and  uninterrupted  action  in  its  passage  to  the  blades ; 
for  if  we  at  all  impede  this  action,  we  do  so  at  the  expense  of  power.  Here 
follows  a  copy  of  the  tables  of  32  experiments,  after  which  the  paper  gives 
the  dimensions  of  fan  employed  in  these  experiments— namely,  3  ft.  lOi  in. 
diameter;  width  of  the  vane,  lOf  inches;  and  the  length,  14  inches. 
The  fan  is  eccentric  U-ieth  inches;  the  vanes  are  five  in  number,  and  are 
placed  at  an  angle  of  6°  to  the  plane  of  the  diameter.  The  inlet  openings 
on  the  side  of  the  fan-chest  are  lij  inches  diameter.  The  outlet  opening 
or  discharge  passage  is  12  inches  wide  and  12  inches  deep  ;  the  space  be- 
tween the  tips  of  tlie  blades  and  the  chest  increasing  from  two  eighths  of 
an  inch  on  the  exit  pipe,  to  3^  inches  at  the  bottom,  in  a  perpendicular  line 
with  the  centre. 

Mr.  Buckle  said,  that  he  had  found  that  the  area  of  the  discharge  and 
the  density  of  the  air  corresponded  very  nearly.  His  object  had  been  lo 
show  the  quantity  of  the  air  discharged  at  a  certain  density,  and  the  power 
it  required  to  eliect  that  result. 

2.  -Another  paper  on  the  same  subject,  from  Mr.  Jones,  of  the  Bridge- 
water  Foundy,  Bridgewater,  was  also  read. 

Mr.  Jones  observes—'-  There  is,  perhaps,  no  point  upon  which  mechan- 
ics have  had  a  greater  variety  of  opinion  than  that  of  the  application  of 
the  fan  for  manufacturing  and  other  purposes ;  nor  is  there  any  other  sub- 
ject which  has  caused  more  disappointment;  and  I  am  decidedly  of  opinion 
that  this  has  been  principally  occasioned  by  constructing  the  air  passages 
too  small  in  the  fans,  as  well  as  the  passages  leading  to  the  tuyeres.  Facts 
are  always  better  than  opinions  ;  and  in  offering  the  following  statement,  I 
merely  give  the  result  of  six  months'  constant  work.  Two  points  of  im- 
portance in  the  construction  of  fans  are,  an  exact  balance  of  the  fan  upon 
the  axle,  and  a  careful  and  judicious  arrangement  for  getting  up  the  speed 
so  as  to  avoid  either  tight  straps,  or  any  slipping  up  on  the  pulleys.  With 
this  I  forward  you  a  drawing  of  the  fans  I  have  constructed.  Yoii  will 
perceive  that  I  have  the  openings  unusually  large,  but  the  results  have 
fully  justified  the  proportions.  With  these  two  fans  we  have  been  melting 
50  to  GO  tons  of  iron  per  day,  at  the  rate  of  a  to  0  tons  per  hour,  with  a 
consumption  of  coke  of  2u8  lb.  lo  the  ton  of  irou  ;  in  addition  to  which 
there  are  upwards  of  50  smiths'  fires  blown  at  the  same  time.  The  power 
required  is  about  eight  horses,  the  motion  being  taken  from  a  12  horse 
power  engine  by  means  of  a  Tin.  gutta  percha  belt,  the  shaft  running  at 
73  revolutions  per  minute  ;  the  speed  of  the  fan  is  about  750.  They  are 
driven  by  a  pulley  on  each  end  of  the  spindle.  This  I  think  much  better 
than  a  single  strap.  The  openings  at  the  side  of  the  fans  are  2  ft.  4  in.  in 
diameter,  and  the  outlets  are  24  inches  by  12  inches.  The  passage  from 
the  fan  is  2'  9"  by  1'  9'',  leading  to  a  reservoir  under  the  cupola  18'  0"  by 
7'  0"  by  4'  0"  deep,  from  which  we  have  two  tuyeres  G  indies  in  diameter. 
The  pressure  of  blast  is  about  5J  oz.  per  inch.  The  only  thing  to  which  I 
wish  to  call  your  attention  is  the  increased  size  of  the  air  passages  ;  and 
when  we  consider  the  large  quantity  of  iron  melted,  and  the  small  propor- 
tion of  coke  used,  the  result  is  very  satisfactory." 

Mr.  Buckle  remarked,  that  his  paper  had  been  drawn  up  for  the  pur- 
pose of  recording  a  course  of  experiments  made  during  a  series  of  years 
at  his  leisure,  and  which  had  been  executed  with  the  utmost  care.  The 
results  were  important  to  those  who  were  about  to  adopt  the  fan,  as  teach- 
ing them  that  its  size  must  not  be  a  matter  of  guess-work.  Wlien  he  him- 
self had  a  fan  made,  all  the  advice  he  could  obtain  was,  "  Make  it  big 
enough."  The  parties  who  said  so  knew  nothing  about  it.  Had  he  been 
then  in  possession  of  the  results  of  his  subsequent  experiments,  he  should 
have  had  his  fan  made  only  half  its  present  size.  He  now  found  that  all 
required  was,  that  the  tips  of  the  fan  should  revolve  with  9I0ths  of  the 
theoretical  velocity,  lu  driving  the  fan  at  that  speed  they  would  obtain 
the  largest  portion  of  blast  at  the  least  expenditure  of  power.  By  driving 
them  at  a  greater  velocity,  the  power  was  absorbed  without  producing  a 
greater  quantity  of  blast. 

Mr.  CowpiiB  wished  to  know  if  the  horse-power  mentioned  by  Mr. 
Jones  was  indicated  or  commercial  horse  power ?  Was  it  the  same  as 
that  meant  by  Mr.  Buckle?— Mr.  Buckle  said,  he  had  ascertained  the 
power  by  a  dynanometer,  having  a  spiral  spring  and  a  piston  attached. 
Having  ascertained  the  amount  indicated  by  the  engine  wlieu  disconnected 
with   the  fan,  he   had  deducted  that  amount  from  the  amount  shown  in 


every  experiment  The  engine  was  nominally  a  H-horse  power  engine. 
He  had  found  that  by  a  succession  of  fans,  the  first  transmitting  the  blast 
to  the  second,  and  so  on,  he  obtained  by  the  third  or  fourth  a  pressure  of 
2jjlbs.  on  the  square  inch. 

Alderman  Geach  remarked,  that  this  plan  was  in  use  at  a  furnace  fitted 
up  some  three  or  four  months  since  in  Derbyshire,  where  they  proved  that 
they  could  obtain  a  pressure  of  2jlbs.  on  the  square  inch,  and  that  (hey 
could  make  better  irou,  and  in  a  larger  quantity,  than  by  the  old  plan. — 
Mr.  Buckle  had  not  been  previously  aware  that  the  plan  had  been  tried, 
but  he  had  ascertained  that  uniformity  of  the  discharge  wa>  greater  thau 
that  of  the  blowing  cylinder,  and  the  quality  of  the  iron  would  be  better. 

Mr.  Henderson  said,  that  in  the  works  in  Scotland  with  which  he  was 
connected,  they  had  a  fan  so  badly  constructed  that  they  were  about  to 
have  it  altered,  which,  nevertheless,  turned  out  220  to  230  tons  of  casting 
per  week.  They  had  found  that  they  could  get  something  like  double  in- 
dicated power  out  of  the  ordinary  Fairbairn's  engine,  compared  with  what 
it  was  sold  for.  He  should  like  to  know  the  proper  form  of  the  fan,  the 
proper  length  of  pipe,  and  the  size  of  the  pipe  which  conducted  the  blast 
from  the  fan  to  the  place  where  they  wished  to  use  it.  In  Scotland  they 
were  working  a  shaft  200  feet  long  ;  -anil  he  should  like  to  know  whether 
they  could  effect  their  object  by  laying  down  underground  piping,  instead 
of  having  a  shaft  to  conduct  the  power  to  near  the  place  where  they  wished 
to  use  it.  They  had  enlarged  the  tuyere  pipe,  having  ascertained  that,  in 
melting  iron,  the  density  of  the  air  was  not  so  important  as  the  quantity, 
and  that  it  was  necessary  that  the  air  should  be  admitted  in  large  quanti- 
ties.— Alderman  Geach  knew  of  one  furnace  where  the  cupola  was  150 
feet  from  the  blast. —  Mr.  H.  Smith  stated  some  experiments,  which  went 
to  show,  as  the  Chairman  remarked,  that,  putting  the  case  in  an  extreme 
point  of  view,  the  further  the  blast  was  from  the  fire  the  better.  The 
discussion  was  then  adjourned,  to  afford  an  opportunity  for  further  experi- 
ments. 

3.  "  Heated  Air."  The  next  paper  was  from  Mr.  Wilkinson,  who,  the 
Chairman  observed,  had  been  so  bold  as  to  try  a  totally  new  plan  for 
economising  fuel,  by  introducing  heated  air  into  the  boiler  of  a  steam-engine, 
among  the  steam,  by  which  the  inventor  estimated  that  he  effected  a  saving 
of  20  to  25  per  cent,  in  fuel.  They  had  had  steam  and  healed  air  sepa- 
rately, but  this  was  the  first  attempt  to  combine  them.  The  following  are 
extracts  from  the  paper  :  — 

"  It  is  an  unalterable  law  of  Nature  that  to  produce  a  given  quantity  of 
steam,  a  given  quantity  of  heat  must  be  imparted  to  the  water,  and  that  in 
proportion  to  the  steam  required.  Therefore,  under  the  most  advantageous 
circumstances,  to  produce  an  effect,  a  certain  amount  of  combustion  must 
necessarily  be  expended.  Now  I  find,  from  repeated  experiments,  that 
water  alone  is  not  the  most  economic  agent  to  work  with  ;  and,  by  way 
of  elucidating  this  fact,  I  will  explain  one,  and  only  one,  though  not  the 
most  successful  of  my  experiments,  and  this  was  made  on  a  six-horse  power 
high-pressure  engine,  working  in  the  manufactory  of  Mr.  J.  Burman, 
Cumberland-street,  Curtain-road,  London.  The  principle  consists  in  the 
injection  of  a  stream  of  air,  heated  to  the  high  temperature  of  800,  into  the 
steam  in  the  boiler — by  which  means  the  temperature,  and  consequently, 
the  expansive  force  of  the  steam,  was  increased.  To  effect  this  object,  an 
iron  pipe  or  tube  was  bent  in  a  serpentine  form,  so  as  to  prtsent  a  great 
extent  of  surface,  and  placed  under  the  boiler,  there  to  receive  a  red  heat 
from  the  glowing  part  of  the  fire,  after  it  had  passed  the  bridge  on  its  course 
to  the  flue.  One  end  of  this  rarefying  chamber  was  connected  with  an  in- 
jecting airpunip,  proportioned  lo  the  size  of  the  cylinder  of  the  eugine. 
The  other  end  was  inserted  by  a  continuation  of  the  tube  above  the  surface 
of  the  water  into  the  steam  in  the  boiler.  The  whole  capacity  of  the  tube 
was  greater  than  the  volume  of  compressed  air  which  it  received  from  each 
stroke  of  the  piston  of  the  pump,  so  that  theair  did  not  enter  tiie  boiler  until 
it  had  acquired  the  full  heat  or  nearly  so  of  the  red-hot  tube  through  which 
it  passed.  At  every  stroke  of  the  piston  the  same  quantity  of  cold  air  was 
injected  into  the  tube.  That  part  of  the  air  which  was  next  to  the  pomp 
was  forced  into  a  hotter  place,  and  the  air,  which  previously  occupied  that 
hLitter  place,  was  forced  on  to  a  still  hotter  one,  and  so  on,  until  the  fur- 
thermost and  hottest  of  all  was  discharged  into  the  steam  in  the  boiler. 
The  pressure  of  air  iu  the  tube,  strictly  speaking,  exceeded  that  of  the 
steam  in  the  boiler,  for  it  was  an  excessive  pressure  that  overcame  the  re- 
sistance in  the  boiler.  That,  at  the  commencement  of  each  stroke  the  air 
in  the  cylinder  of  the  pump  was  in  equilibrium  wiihthe  external  air,  and 
only  opposed  a  resistance  as  it  became  compressed,  and  gradually  increased 
its  compressed  force  until  it  arrived  at  its  maximum,  which  was  the  point 
of  equilibrium  with  the  compressed  air  in  the  hot  tube  and  the  resistance  of 
the  steam.  Taking  all  things  into  account,  the  whole  amount  of  power 
expended  in  working  the  pump  was  about  a  per  cent.,  or  120th  of  the  force 
which  acted  on  the  steam  cylinder  of  the  engine,  and  the  result  of  the  ex- 
periment showed  that  the  application  of  the  healed  air  caused  a  reduction 
in  the  quantity  of  coal  consumed  of  from  25  to  30  per  cent.,  and  this  was 
continued  for  several  weeks,  the  engine  of  course  working  at  its  usual 
pressure." 

The  Chairman  had  had  his  attention  called  to  the  subject  by  Mr.  R. 
Stephenson,  who  wished  him  to  try  it  in  the  locomotives  on  the  line,  but 
he  had  preferred  lo  wail  till  he  had  ascertained  whether  the  principle  was 
economical,  and  whether  the  results  could  be  depended  on  with  a  station* 
ary  engine. — Mr.  CowPER  had  seen  the  invention  tried,  and  observed  that 
the  engine  worked  slower  with  than  without  it ;  but,  as  the  inventor  coa- 
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sidered  the  engine  ont  of  order,  he  woald  not  express  an;  opioion  upon 
the  value  of  the  invention. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 

Mat/  1 7. — Earl  de  Grey,  President,  in  the  Chair. 

The  President  presented  to  J.  W.  Papworth,  Fellow,  the  Medal  of  the  In- 

ititute  for  his  Essay  "  On  the  Adaptation  and  Modification  of  the  Orders  of 

the  Greeks  hy  the  Romans  and  Moderns;"  and  to  James  Bel!,  the  Medal  of 

Merit  for  his  Essay  on  the  same  subject. 

The  Rev.  Prof.  Willis  read  a  paper  "  On  the  Successive  Construction  and 
History  of  the  Church  of  the  llolij  Sepulchre  at  Jerusalem,  from  Cons/antine 
downieards."  After  alluding  generally  to  the  holy  places  visited  hy  the  pil- 
grims and  grouped  together  within  the  walls  of  the  church,  and  the  buildings 
immediately  connected  with  it,  he  then  proceeded  to  give  a  brief  history  of 
the  church.  Constantine  raised  structures  to  preserve  the  memory  of  three 
spots, — the  birth-place  of  the  Saviour,  the  scene  of  the  resurrection,  and  that 
of  the  ascension.  The  second,  or  church  in  question,  remained  till  the  inva- 
sion of  the  Persians  in  614,  when  it  was  destroyed.  It  was  re-erected  by 
Modestus,  soon  after,  but  was  much  injured,  though  not  destroyed,  in  637, 
by  the  Mohammedans.  The  crusaders  made  considerable  additions  to  it, 
and  so  it  continued  till  1808,  when  it  was  burnt  down,  and  afterward  rebuilt 
in  such  a  manner  as  to  disguise  its  real  character. 

The  problem  was,  to  discover  what  Constantine's  architects  did  ;  and  to 
obtain  knowledge  of  this  it  was  necessary  to  go  to  documentary  evidence. 
The  writings  of  the  pilgrims,  one  as  early  as  333,  were  of  the  utmost  im- 
portance, and  had  been  carefully  examined  by  him.  A  minute  plan  of  the 
present  church,  made  by  Mr.  Scoles,  be  had  found  of  great  service.  First 
describing  the  church  as  left  by  the  crusaders,  he  said  he  considered  the  tomb 
not  to  be  a  built  structure,  as  often  supposed,  but  a  genuine  rock  sepulchre, 
pared  down  and  decorated  externally ;  and  he  showed  the  probability  of  this, 
by  tracing  the  line  of  portions  of  the  rock  yet  remaining  at  the  west  end  of 
the  circular  building.  About  this  the  round  church  was  built  in  the  late 
Greek  style,  like  the  church  of  St.  Sophia,  and  others.  The  appendage  to- 
Tvards  the  east,  added  by  the  crusaders,  was  Romanesque,  resembling  many 
early  buildings  in  Europe,  and  similar  to  those  we  call  Norman.  It  bad  a 
semi-circular  apse  at  the  east  end,  with  an  aisle  round  it,  and  radiating 
chapels. 

The  original  building,  according  to  the  professor's  views,  consisted  of  an 
enclosure  of  columns,  with  an  apsidal  termination  towards  the  west  (afford- 
ing the  foundation  for  half  the  circular  building  afterwards  erected),  having 
at  the  opposite  extremity  a  basilica,  similar  in  plan  to  those  of  St.  Peter  and 
St.  Paul.  To  learn  what  the  crusaders  added  and  altered,  it  was  only  neces- 
sary to  look  to  William  of  Tyre,  who  is  very  clear,  and  shows  how  the  round 
church  and  court  towards  the  east,  with  other  sacred  spots,  such  as  the  site 
where  the  wood  of  the  cross  was  discovered,  were  converted  by  them  into  a 
mediseval  church  of  tkeir  own  fashion.  In  doing  this  they  exhibited  much 
cleverness.  It  should  be  remembered,  he  said,  that  the  Knights  Hospitallers 
had  the  custody  of  the  sepulchre,  not  the  Templars  ;  the  latter  bad  charge  of 
the  site  of  Solomon's  Temple. 

For  an  account  of  the  church  raised  by  Constantine,  he  of  course  went  to 
Eusebius,  and  gave  a  translation  of  some  passages  in  that  author,  who  was 
more  an  encomiast  than  an  architectural  critic,  and  must,  therefore,  he  lis- 
tened to  sceptically.  When  Constantine  proposed  to  commence  a  house  of 
prayer  on  this  site,  he  found  there  a  Temple  of  Venus ;  and  on  pulling  this 
down,  discovered  the  cave.  Eusebius  says,  that  the  walls  of  the  basihca  were 
coated  with  marbles,  the  roof  covered  with  lead,  and  the  inner  ceiling  gilded. 
He  describes  a  propyleum  to  the  east ;  and  the  lecturer  said  a  Roman  gate 
had  recently  been  discovered  there,  which  he  had  little  doubt  was  the  very 
propyleum  so  referred  to.  In  this  basilica  the  apse  was  at  the  west  end, — it 
was  not  till  afterwards  that  the  altar  was  placed  at  the  east  end  of  sacred  build- 
ings. The  cave  then  stood  in  the  open  air,  surrounded  by  porticoes,  as  we 
have  already  said  ;  and  a  passage  in  a  sermon  by  St.  Cyril,  preached  in  this 
church,  bears  out  this  opinion.  The  professor  concluded  by  soliciting  in- 
formation from  any  who  might  visit  the  spot. 

Mail  3.— W.  TiTE,  Esq.,  V.P.,  in  the  Chair. 

The  annual  general  meeting  of  the  Institute  was  held  this  evening,  to 
receive  the  report  of  the  Council  on  the  state  of  the  propertj  and  affairs  of 
the  Institute,  and  to  elect  officers  for  the  ensuing  year. 

The  report  showed  that  the  finances  were  in  a  very  satisfactory  condi- 
tion. Relative  to  Mr.  Weale's  proposal  to  publish  annually  a  volume  il- 
lustrative of  the  works  of  the  members,  the  Council  staled,  that,  as  the 
plan  required  them  to  guarantee  a  supply  of  matter  for  the  volume  by  the 
members,  which  they  had  not  power  to  compel,  it  was  necessarily  de- 
clined. 

The  Chairman  alluded  to  the  difficulty  with  which  becoming  papers  for 
the  evening  were  obtained  by  the  secretaries,  and  called  on  the  members  to 
alTord  them  that  assistance  which  they  ought  to  expect. 

The  following  gentlemen  were  elected  Officers  for  the  ensuing  year  : 
President,  Earl  de  Grey  ;  Vice-presidents,  Messrs.  S.  Angell,  A.  Povnter, 
and  C.  I'owler;  Council,  Messrs.  G.Alexander,  H.  Ashton,  C.  IJarry, 
D.  Brandon,  R.  D.  Chantrell,  T.  L.  Donaldson,  J.  B.  Gardiner,  E.  I'An- 
son,  G.  Povvnall,  and  John  Woolley ;  hon  sees.  Messrs.  Bailey  and  Schoies; 
foreign  sec,  Mr.  Uoualdson. 


ROYAL  SCOTTISH  SOCIETY  OF  ARTS. 
April  2C.— George  Tait,  Esq.  V.P.,  in  the  Chair. 
The  following  communications  were  made  : — 

1.  Description  of  "a  Nif^ht  Telegraph  by  Coloured  Lights,"  to  be  used 
on  Railways,  Ferries,  and  in  Military  operations,  kc.  By  J.  Stewart 
Hkimiurn,  Esq. 

This  telegraph  consists  io  the  employment  of  various  combinations  of 
the  only  two  colours,  red  and  xchite,  which  are  distinctly  visible  at  con- 
siderable distances.  This  is  ell'ected  by  the  use  of  a  lamp,  inclosed  in  a 
hexagonal  screen,  which  revolves  horizontally  on  pivots;  four  of  the  com- 
partments being  opaque,  and  two  furnished  with  lenses,  one  red,  the  other 
colourless.  By  the  turning  of  the  screen  the  light  can  either  be  masked 
or  shown  of  a  red  or  white  colour  as  the  particular  combination  may 
require.  Three  such  lamps  are  hung  on  pivots  on  an  arm  or  beam  15  or 
20  feet  in  length,  turning  vertically  on  its  centie  on  an  upright  post,  and 
made  to  assume  four  definite  positions,  horizontal,  vertical,  and  diagonal, 
rising  from  the  left  or  falling  from  the  left.  The  dili'erent  positions  of  this 
arm,  together  with  the  varieties  in  colour  and  order  given  to  the  lights  by 
this  construction  of  the  lamps,  afford  at  least  fifty  distinct  combiuations,  to 
which  numbers,  or  the  letters  of  the  alphabet,  and  arbitrary  significations 
adapted  to  the  particular  uses  of  the  telegraph,  may  be  assigned, 

2.  Description  of  "  a  new  method  of  overcoming  an  Incline  of  1  foot  it 
12,  with  a  new  Locomotiie  Reversing  Steam  Engine."  By  Mr.  Daniel 
Erskine. 

In  addition  to  the  small  wheels  keyed  on  the  axle  outside  of  the  osual 
large  wheels  of  locomotives,  and  connected  by  coonecting  rods,  Mr.  Ers- 
kine has  a  toothed  pinion  on  each  side  of  the  engine,  dropping  down  be* 
twixt  the  flange  of  the  small  wheels  and  the  large  wheels,  which,  on  the 
locomotive  coming  to  a  steep  incline,  say  1  foot  in  12,  works  into  strong 
pins  or  bolts,  fixed  on  the  inside  of  the  raised  rail.  The  engine  and  car- 
riages all  the  while  running  on  the  small  wheels,  by  which  their  whole 
weight  is  borne,  and  the  large  wheels  acting  as  fly-wheels,  leaving  the 
toothed  pinions  nothing  to  do  but  to  work  in  gear  with  the  pins  or  bolts, 
thereby  eifectually  preventing  slipping.  It  was  shown,  by  a  beautiful 
working  locomotive  of  about  9  lb.  weight,  made  by  Mr.  Erskine,  and  fitted 
with  his  reversing  pivot  valve,  that  by  this  means  it  easily  ascended  an 
incline  of  1  foot  in  10;  and  ou  an  incline  of  1  in  16,  the  small  wheels 
themselves,  without  the  toothed  pinion,  easily  accomplished  the  ascent ; 
whereas  the  engine  could  not  attempt  the  ascent  with  its  ordinary  larger 
wheels.  It  was  stated  that  this  is  not  the  first  time  a  rack  and  pinion  has 
been  proposed  on  the  inclines  of  railways,  but  that  it  has  never  been  pro- 
posed in  the  way  now  done  by  Mr.  Erskine,  by  whose  method  the  power 
is  so  vastly  increased  by  being  brought  to  act  so  near  to  the  centre  of  the 
wheel. 

3.  Description  of  a  proposed  "  Plan  for  arresting  the  progress  qf  Firt 
in  Dwelling-Houses,  Factories,  and  other  Buildings,  by  means  of  Fire- 
Shields."    By  Mr.  Alfred  Canning,  of  London. 

The  invention  consists  in  the  adaptation  of  sheet-iron,  copper,  or  other 
metallic  cases,  filled  with  water,  and  interposed  between  a  fire  and  sur- 
rounding objects,  in  order  not  only  to  prevent  such  objects,  however  in- 
flammable, from  ignition,  but  also  to  shut  out  draughts  of  air  from  feeding 
a  fire.  For  general  purposes,  Mr.  Canning  proposes  the  use,  principally, 
of  three  modified  forms  of  cases  or  shields,  viz.,  Nos.  1,  2,  and  3.  No.  1, 
a  'sheet-iron,  copper,  or  other  metal,  case  or  shutter,  about  0  feet  long, 
3  feet  wide,  and  2  inches  thick,  opeu  at  one  end,  intended  to  be  placed, 
with  the  open  end  upwards,  against  the  door  or  window  of  a  room  on  fire, 
or  a  succession  of  such  shields  might  be  set  up  against  partitions  inside  of 
adjoining  rooms,  and  then  filled  with  water  by  buckets,  ixc,  or  by  direct- 
ing the  nozzle  of  a  fire-engine  hose  over  the  open  ends  of  the  shields. 
Such  shields  may  be  secured  by  proper  means  to  doors  and  elevated  win- 
dows of  buildings  opposite  to  and  contiguous  to  a  fire.  Shields  Nos.  2 
and  3  are  cases  of  similar  dimensions  to  No.  1,  but  adapted  either  to  pro- 
tect firemen  and  engines  in  approaching  a  fire,  or  to  be  laid  flat  over  the 
floors  of  rooms  immediately  above  those  ou  fire,  to  prevent  the  fire  from 
communicating  with  the  upper  parts  of  a  building. 


SOCIETY  OF  ARTS,  LONDON. 
April  28.— AV.  H.  Bodkin,  M.P.,  V.P.,  in  the  Chair. 

The  following  communications  were  read  : — 

1.  By  Mr.  T.  Drayton,  "  On  his  patent  process  for  Silvering  G/ass  with 
Pure  Silver."—"  The  table  used  by  me  (observes  Mr.  Drayton)  in  silvering 
is  of  a  similar  description  to  that  ordiuarily  used,  the  glass  to  be  silvered 
being  fixed  horizontally  upon  it  by  means  of  machinery.  It  is  necessary 
that  the  piece  of  glass  sliould  be  perfectly  level,  so  that  the  liquor  poured 
on  shall  act  equally  on  all  parts  of  (he  surface.  The  material  used  con- 
sists of  nitrate  of  silver,  to  which  is  added  ammonia,  water,  spirits  of 
wine,  and  thirty  or  forty  drops  of  oil  of  cassica  ;  iu  this  state,  the  liquor 
can  be  kept  for  a  long  lime  without  deteriorating.  When  it  is  required 
for  silvering,  oil  of  cloves  is  to  be  added  to  it ;  and  in  proportion  to  the 
quantity  of  oil  of  cloves  added,  is  the  length  of  time  required  to  perfect 
the  deposit.      The  deposit  takes  place  equally  well  whether  the  surface  is 
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flat  or  of  any  other  form  ;  after  it  is  silvered  it  is  washed,  to  remove  the 
impurities  which  have  been  deposited  with  the  silver,  and  then  placed  in  a 
hot-air  closet,  where  it  remains  for  a  few  hours  until  perfectly  dry  ;  it  is 
then  varnished,  to  protect  it  from  the  action  of  the  air,  and  also  from  being 
scratched.  Glasses  of  any  dimensions  may  be  silvered  in  the  most  perfect 
manner  in  48  hours.  The  silver  deposited  by  this  process  adheres  more 
firmly  than  does  that  by  Ihe  old  method;  it  is  also  less  injurious  to  the 
health  of  the  workman,  as  mercury  is  not  used ;  and  the  cost  of  produc- 
tion is  not  increased." 

Mr.  WiNKwoRTH  stated  that  he  considered  the  invention  as  one  of  the 
most  beautiful  and  most  valuable  of  the  present  day,  as  the  silvering  can 
be  applied  to  any  surface  without  difficulty. 

Mr.  Newton  observed,  that  as  it  is  a  solution  of  silver  that  is  used, 
there  is  no  olher  method  of  obtaining  such  line  particles  ;  the  adhesion  is 
firmer,  the  use  of  mercury  is  dispensed  with,  and  the  whole  process  is 
completed  without  increase  of  cost. 

2.  By  Mr.  Brett,  "  On  his  Electric  Printing  Telegraph."  The  appara- 
tus was  exhibited.— The  author  commenced  by  stating,  that  in  July,  1845, 
he  endeavoured  to  introduce  to  the  government  his  printing  telegraph,  and 
to  urge  on  them  the  importance  of  adopting  some  such  plan  as  his,  in  the 
place  of  Ihe  semaphore.  The  great  advantages  of  the  electric  printing 
telegraph,  either  for  government  or  other  purposes,  are  its  great  simplicity, 
certainly  of  action,  and  economy.  The  instrument  consists  of  two  parts  ; 
one  having  a  row  of  ivory  keys,  with  the  letters  of  the  alphabet,  words, 
or  other  characters,  marked  upon  them,  and  is  connected  with  one  end  of 
the  telegraphic  wire,  the  other  end  being  connected  with  the  printing  ma- 
chine. The  printing  machine  contains  a  type-wheel,  having  on  its  circum- 
ference corresponding  letters,  words,  or  signs  with  the  key-board,  and  by 
means  of  weight  movements  and  an  escapement,  a  very  slight  power  is 
sufficient  to  regulate  the  whole;  so  that  the  instant  a  key,  representing 
any  letter,  &c.,  is  pressed  down,  the  corresponding  letter,  &c.,  is  printed 
and  a  bell  rung  at  the  other  end  of  the  instrument. 

IMr.  Brett  staled  that  he  considered  the  advantages  of  his  instrument  to 
consist  in  its  making  a  permanent  register  of  the  communication  transmit- 
ted, it  being  printed  on  paper  supplied  from  a  roll  of  unlimited  lengtii, 
from  which  any  portion  of  the  correspondence  may  be  cut  off  at  pleasure. 

3.  By  Mr.  F.  AVhishaw,  "  On  the  application  of  Heated  Currents  to 
Manufacturing  and  other  purposes," — "  In  November,  1844,  (says  Mr.  Wms- 
ham)  I  read  a  paper  on  the  manufacture  of  casks,  more  particularly  those 
used  by  brewers,  with  remarks  on  the  various  methods  adopted  for  cleans- 
ing and  purifying  such  vessels.  The  object  of  the  present  paper  is  to  show 
the  advantages  arising  from  the  application  of  the  same  patent,  viz.,  that 
of  currents  of  heated  air  to  the  following  purposes: — 1.  Seasoning  timber 
generally.  2.  Preserving  timber.  3.  Purifying  feathers,  blankets,  cloth- 
ing, &c.  4.  Drying  coffee.  5.  Roasting  coffee.  G.  Japanning  leather 
for  table  covers,  and  other  purposes.  7.  Drying  silks.  8.  Drying  yarn. 
9.  Drying  distillers'  tuns.  10.  Drying  papier  mache.  11.  Drying  vul- 
canized India  rubber.  The  process  has  also  been  successfully  tested  for 
the  following  purposes: — 12.  Drying  loaf  sugar.  13.  Drying  printing 
paper,  or  setting  the  ink  to  enable  books  to  be  bound  more  quickly  than 
usual.  14.  Drying  starch,  and  converting  it  into  dextrine  or  British  gum, 
and  also,  15,  for  preserving  meal."  The  paper  then  proceeded  with  a  very 
lengthened  account  of  the  action  of  heated  air  on  the  variouskinds  of  timber, 
and  the  success  which  had  attended  its  adaptation  for  that  purpose.  It  was 
also  staled  that  sixty  suits  of  clothes,  which  had  belonged  to  persons  who 
had  died  of  the  plague  in  Syria,  had  been  subjected  to  the  process  of  puri- 
fication, at  a  temperature  of  about  240  degs.,  and  afterwards  worn  by  sixty 
persons,  not  one  of  whom  ever  gave  the  slighlestsymptoms  of  being  affected 
by  the  malady.  The  author  concluded  by  referring  to  the  mode  adopted  by 
the  North  American  Indians,  for  preserving  the  flesh  of  the  buffalo,  viz., 
that  of  drying  it  in  the  sun,  and  stated  that  healed  currents  had  been  ap- 
plied successfully.  "  How  important  for  shipping?  Instead  of  sailors 
consuming  salted  provision  from  one  month's  end  to  another,  to  have  an 
occasional  supply  of  fresh  meat."  It  is  important  also  in  other  respects, 
as  meat  treated  in  this  way  occupies  much  less  space,  and  is  much  lighter 
in  weight.  It  is  believed  that  the  juices  of  the  meat  contain  about  |ihs  of 
watery  moisture  ;  this  the  current  of  heated  air  removes,  and  leaves  the 
albumen,  and  all  the  flavour  and  nutrition  behind. 

May  5. — Sir  John  Boilead,  Bart.,  V.P.,  in  the  Chair. 

1.  By  Mr.  Defries,  "  On  his  new  Patent  {5rd)  Dry  Gas  Meter.  " — It 
is  notorious,  observes  Mr.  Defries,  that  the  gas  supplied  by  some  London 
and  provincial  companies,  contains  sulphuretted  hydrogen  and  ammonia, 
and  these  lend  to  impair  the  gas  meters  and  prevent  correct  registration. 
The  object  of  the  present  invention  has  been  to  place  the  more  delicate  and 
■working  parts  of  the  meter  beyond  the  reach  of  the  gas  and  its  injurious 
action;  and  has  been  accomplished  in  the  following  manner — viz.:  by 
shutting  of  the  machinery  in  the  upper  chamber  of  the  meter,  by  means  of 
a  rotary  airtight  valve,  which  allows  the  gas  to  pass  from  the  main  to  the 
meter,  and  from  the  meter  to  the  supply  pipe,  without  even  coming  in  con- 
tact with  the  vital  parts  of  the  machine.  The  valve  and  gearage  are  also 
made  of  an  amalgam  of  metal,  upon  which  the  ammonia  and  sulphur  of 
the  gas  do  not  act.  Gas  meters  on  the  old  and  new  principles  were  exhi- 
bited, as  well  as  numerous  specimens  of  the  metals,  which  had  been  ren- 
dered useless  from  the  action  of  the  impure  gas. 

Mr.  Newton  said,  he  did  not  consider  Mr.  Defries  entitled  to  the  merit 


of  the  invention  of  the  rotary  valve,  as  it  had  already  been  patented  by 
Messrs.  Edge  and  Wright. 

Mr.  Wkicht  was  present,  and  exhibited  one  of  his  valves.  He  also 
stated  that  Mr.  Defries'  meter  had  still  about  twelve  of  the  working  parts 
exposed  to  the  action  of  the  gas. 

Mr.  Defries,  in  reply,  stated  that  he  was  quite  aware  that  the  rotary 
valve  had  been  previously  patented  by  Messrs.  Edge  and  Wright ;  but 
there  was  this  difference  between  his  and  theirs— viz.,  that  theirs  was  a 
Ihree-throat  valve,  and  does  not  shut  the  gas  off  from  any  part  of  the 
works,  while  his  is  a  six-throat  valve,  and  excludes  the  gas  from  all  the 
more  delicate  parts  of  the  machine. 

2.  ByMr.  T.  Boccius,  '^  On  his  improved  Gas-burner." — The  two  most 
important  points  in  the  combustion  of  gas,  are  economy  and  perfect  light; 
"  and  these  desideratum  combiued,  I  believe  I  have  attained,"  says  Mr. 
Boccius,  '•  with  my  burners."  The  patent  for  the  present  burner  was 
taken  out  in  1843  ;  and  the  burner  is  so  constructed  as  to  admit  such  an 
amount  of  atmospheric  air  as  will  completely  oxygenate  the  burning 
hydro-carbon,  at  the  same  time  keep  up  the  same  amount  of  intense  heat, 
even  to  the  apex  of  the  flame,  which  is  necessary  to  the  incandescence  of 
the  solid  carbon,  in  order  to  obtain  luminosity. 

"  In  the  patent  of  1843,  (Mr.  Boccius  says)  I  did  not  confine  myself  to 
any  given  form  of  burner,  as  my  apparatus  can  be  adapted  to  all  forms, 
whether  flat,  half-circular,  triangular,  circular.  Sec,  the  result  always 
being  the  same." 

It  consists  of  a  series  of  concentric  rings,  from  the  centre  of  which  rises 
a  crescent-formed  tube,  with  olher  coucentric  rings.  These  latter  serve  to 
keep  up  the  required  heat  at  the  apex  of  the  flame,  and  also  to  steady  the 
light.  From  the  form  of  burner,  it  is  shadowless,  no  portion  of  the  light 
being  obstructed  either  above  or  below  the  flame. 

Mr.  Newton  and  Mr.  Roberts  then  alluded  to  Ihe  tulip-shaped  burner, 
for  which  a  patent  had  been  taken  out,  that  particular  form  being  given  to 
the  flame  by  means  of  a  current  of  air  passing  through  a  perforated  button 
or  inverted  cone,  into  the  body  of  the  flame. 

Mr.  Boccius  stated  that  the  inverted  cone  was  included  in  his  patent ; 
that  no  action  took  place  from  the  passage  of  air,  as  stated,  the  flame 
being  expanded  more  or  less,  according  to  the  height  at  which  the  cone  is 
placed  in  or  from  the  flame. 

The  Secretary  described  "  An  Excavating  Machine,"  by  Mr.  Pri- 
DEAiix.  (See  Journal  for  July  last,  page  219.)  The  machine  consists 
of  a  series  of  scoops  attached  to  arms  fixed  on  an  axle  driven  by  a  steam- 
engine.  As  the  scoops  revolve,  they  slice  off  the  earth,  and  discharge  it 
on  to  an  inclined  plane,  on  which  it  is  removed  to  the  wagon.  The  whole 
apparatus  bears  a  resemblance  to  the  ordinary  dredgiog-machine,  and  is 
worked  by  a  steam-engine. 

Mr.  W.  E.  Newton  stated  that  an  American  machine,  for  a  similar 
purpose,  had  been  used  on  a  railway  at  Brentwood,  and  succeeded  very 
well.  It  cut  some  millions  of  tons  of  earth  away  in  the  United  States. 
The  greatest  difficulty  they  met  with,  was  getting  the  wagons  up  to,  and 
away  from,  the  machine. 

Mr.  Prideaux  stated  that  two  wagons  could  be  brought  up  at  one 
time,  and  there  would  be  no  difficulty  in  changing  them  as  fast  as  the 
machine  tould  fill  them. 


RBVIE'WS. 


Practical  Observations  on  the  Present  Slate  of  tie  Steam  Engine. 
By  G.  V.  GusTAFSSON,  late  engineer  R.N.  London:  George  Her- 
bert. 

Mr.  Gustafsson's  work  is  a  small  pamphlet  of  36  pages — the  purport 
of  it  seems  to  be  to  show  that  much  power  is  lost  in  the  present  ex- 
isting forms  of  marine  steam  engines;  as  a  substitute  for  which  the 
author  proposes  an  improvement,  or  rather  modification,  of  his  own. 
The  most  valuable  part  of  his  treatise  is  a  table  of  the  rates  of  motion 
of  the  steamer  Acheron,  and  of  the  angular  velocity  and  extent  of  im- 
mersion of  her  paddle-wheels  — the  result  of  experiments  instituted 
during  the  three  years  that  Mr,  Gustafsson  was  her  acting  engineer. 
This  alone,  as  furnishing  very  useful  and  important  data  for  subsequent 
investigations,  we  consider  a  sufficient  recommendation  of  the  work 
to  the  notice  of  our  practical  readers  ;  although  we  must  at  the  same 
time  caution  them  against  adopting  the  author's  mechanical  views— 
which,  in  statement  at  least,  if  not  in  conception,  appear  to  us  ex- 
tremely confused.  The  reasons  assigned  for  the  frequent  occurrence 
of  breakage  in  the  various  parts  of  marine  engines,  exhibit  the  too 
common  incorrectness  of  thought  concerning  pressure  and  impact 
which  is  constantly  displayed  by  men  not  thoroughly  versed  ia 
the  principles  of  mechanics.  The  casualties  above  alluded  to  are 
easily  explained,  and  are  not  at  all  owing  to  any  peculiar  mode  of  con- 
struction in  the  engines.  Marine  engines  are  especially  subject  to 
impulsive  strains,  the  amount  of  which  is  not  easy  to  calculate  before 
hand ;  they  have  no  relation  whatever  to  the  horse  power,  or  any- 
thing of  the  kind,  but  are  chiefly  caused  by  heavy  seas  breaking 


194 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


June, 


against  the  vessel — anci  above  all,  against  the  paddle  wheels.  The 
ordinary  strains  of  tension  arc,  hesidos,  continually  varying ;  and  these 
causes  combined  continually  tend  to  loosen  and  weaken  the  several 
parts  of  the  machinery,  and  ultimately  to  produce  disrupture.  The 
evident  and  only  way  to  lessen  the  probability  of  such  accidents  is  to 
make  the  parts  most  liable  to  strains  as  massive  as  possible,  and  to 
avoid  all  unnecessary  gearing.  But  the  most  serious  objection  which 
the  author  urges  against  the  present  forms  of  marine  engines  is  the 
alleged  enormous  absorption  of  power  by  them,  and  consequent  loss 
of  useful  effect.  The  mrthod  he  adopts  to  estimate  this  loss  is  con- 
fessedly merely  an  approximation — and,  as  we  hope  presently  to  show, 
an  approximation  which,  being  based  on  unsound  principles,  is  alto- 
gether wide  of  the  truth.  The  resistance  of  water  to  a  moving  sur- 
Tace  having  previously  been  determined  by  experiment  fur  a  given 
velocity — and  resistance  being  assumed  to  vary  as  the  square  of  the 
velocity — it  is  clear  that  if  we  know  the  rate  of  the  vessel's  motion, 
and  also  the  rate  of  motion  and  the  diameter  of  the  paddle  wheels, 
and  the  depth  to  which  they  are  immersed,  we  can  cah-ulate  the 
"work  done"  during  a  given  time.  As  the  subject  is  one  of  eonsider- 
able  importance  to  engineers,  we  shall  proceed  to  investigate  formulae 
for  the  amount  of  work  done,  and  useful  effect  produced  by  the  rota- 
tion of  a  single  piddle  board.  We  shall  suppose  the  paddle  boards 
rectangular  and  perpendicular  to  the  edge  of  the  wheel,  so  as  to  radiate 
from  its  centre.  Let2o=:  /  of  thi'  wheel  immersed;  w  =z  angular 
•velocity  of  the  wheel;  A=  length,  6  =  breadth,  of  paddle  boards. 
Lety"=  resistance  against  an  unit  of  surface  for  a  velocity  1  ;  f  =  ve- 
locity of  vessel;  flr=  angle  passed  over  from  the  vertical  by  the  given 
board  at  time  /.  Then  the  resistance  against  a  thin  slip  of  the  board, 
at  distance  r  from  the  centre,  will  be  bf  (ar  —  v  cos  6)"  5  r  ;  and  the 
work  done  while  it  passes  through  a  very  small  angle  5  e  will  be 
bf(ar — vcos  ey  r  ieS  r;  also  the  useful  effect — that  is,  the  por- 
tion of  the  work  done  that  propels  the  vessel  forwards,  will  be 
b/(<u  r —  V  cos  0)-  r  cos  e  S  r  S  e.  Therefore,  integrating  bi'tween 
proper  limits,  the  total  work  done  by  one  paddle  board  for  one  revolu- 
tion of  the  wheel  is 

b/,[^-^{(l+hr-l*}— ^- sin  a.  V  {(I +hy-P} 

ri^  +  ^L-Jl}], 

and  the  useful  effect — 


,  ,  sin  2  o  ,  ,. 


6/  {|{  0,-  sin  a  {(l  +  hy-  i-}  -  ^^.  ra  {(l+hy-P) 


w  V 


2e' 


J+Vy-F] 
2        J 


— g-  sin  2  a  {  (l+hy—l' }  4-  (2  D-  sin  a  -  ~  (sin  a) 
If  h  be  very  small  compared  with  I,  these  expressions  become 
b/lhf2a  o,*   P—iu  I  sin  a.  «  -I-  «=(«+  i  sin  2  a   |' 

and  b/ 1  A  '  2  <•>'•  I-  sin  o —  2  I  a  v  a— I  a  v  sin  2  « 

+  2  f'sino o^C^'"  »)'  f 

The  expression,  which  Mr.  Gustafsson  obtains  by  an  empirical  and 
not  very  intelligible  method,  is  equivalent  to — 

2h.  (     .  2h^  sin 

-_}„_^__ 

sin  a 


l>/hil+' 


i      (         5 


• '  X  2  a  for  the  work  done. 


When  A  is  small,  this  becomes  b  1/  h  (l  w —  » I '  x  2  a. 

This  subtracted  from  the  correct  formula,  gives 

bflh   V"  {a-\ ~ —  2- •  >  ;  which  deficiency  will  ac- 

2  a       > 

count  for,  at  least,  some  of  the  power  Mr.  Gustafsson  asserts  to  be 
lost  in  marine  engines. 

If  o  =  - the  above  difference  =  6  i/A  r'{-—-   =6Z/A»'X'i 

nearly ;  a  large  quantity,  when  we  consider  that  in  most  of  the  ex- 


periments on   board  the  Acheron  I  a  ■ 


-would,  probably 


fof  a  =  -,  be  less  than  -,  and  therefore,  the  result  obtained  less  than 

half  what  it  ought  to  be. 

IL  Some  credit,  however,  is  due  to  the  author  for  ins  ingenuity  aud 


perseverance  in  availing  himself  of  the  means  of  experiment  within 
his  power.  That  more  power  is  expended  than  useful  effect  obtained, 
in  sea  engines,  no  doubt  is  true— but  the  loss  h  not  so  much  in  the 
machinery  itself,  as  in  the  mode  of  projiulsion.  If  the  floats  be  radial, 
the  paddle  wheels  deeply  immersed,  and  the  velocity  of  the  boat  nearly- 
equal  to  the  relative  linear  velocity  of  the  floats, — the  resistance 
against  the  floats  will  be  most  powerful  when  their  useful  effect  is 
least,  and  the  greater  jiart  of  the  ]iower  will  be  lust.  To  remedy  this, 
has  been  the  subject  of  frequent  patents; — various  contrivances  have 
been  proposed  to  cause  the  floats  to  enter  the  water  always  vertically, 
and  to  preserve  as  much  as  possible  their  vertical  position  when  in  the 
water.  But  we  believe  the  complexity  of  the  machinery  necessary  to 
effect  this  kind  of  action,  has  hitherto  been  a  bar  to  its  adoption.  As 
to  the  merits  of  Mr.  Gustafsson's  proposed  form  of  an  oscillating  en- 
gine— and  his  new  method  of  feeding  the  furnace — we  leave  our 
practical  readers  to  judge  for  themselves — we  having  already  over- 
stepped the  limits  we  had  assigned  to  the  present  review. 


A  nhon  Treatise  on  Ihe  Steam  Engine.    By  James  Hann-,  A.I.C.E., 

Mathematical  Master  of   King's  College  School.      London:  John 

Weale,  1847.     Part  I.,  8vo.,  pp.  102. 

Mr.  Hann's  mathematical  abilities  are  so  well  known,  that  his  name 
alone  is  sufficient  recommendation  to  any  work  he  mav  publish.  He 
has  evidently  presumed  that  his  readers  are  sufficiently  well  ac- 
quainted with  mechanical  principles,  and  especially  with  the  theory 
of  the  steam  engine,  to  render  superfluous  any  explanation  of  techni- 
cal terms  connected  with  those  subjects.  In  fact,  the  work  before  us 
is  rather  a  class-book  of  reference  than  an  elementary  treatise — and 
as  such  in  a  compendious  form,  comprises  nearly  all  the  facts  that  can 
be  arrived  at  by  purely  mathematical  investigation,  with  reference  to 
the  application  of  steam  power. 

We  wish,  however,  that  Mr.  Hann  had  beeft  more  rigid  in  his  de- 
monstrations, and  had  based  them  more  directly  on  the  dynamical 
equations  of  motion ;  for  instance,  in  finding  the  relation  between  the 
pressure  of  the  steam  admitted,  the  load,  the  length  of  the  stroke, 
and  part  of  the  stroke  when  the  steam  is  cut  off — he  assumes  "the 
work  of  the  steam  must  be  equal  to  the  work  done  upon  the  load," 
and  apparently  as  though  it  were  axiomatic,  instead  of  being  a  pro- 
position capable  of  a  proof,  vfhich  is  very  short,  and  as  follows : — 

Let  X  be  the  pressure  of  the  steam  when  the  load  and  piston  has 
been  raised  through  a  space  .r;  let  ?«=  mass  of  load  and  piston;  v 
the  velocity  of  piston;  L  the  load  ; — t\ienmvdv=:X  dx-Ldx: 

Let  1=^  length  of  stroke;  then,  when 

x  =  0,  and  x  =  l,  v=io. 

.•.0  =  /     Xdz—/     hdx; 
.•.o  =  /"'xdx-hl; 

I     Xdx\&  the  work  of  the  steam,  and  L  /  is  the  work  done  on 

the  load  :  .• .  the  work  of  the  steam  is  equal  to  the  work  done  on  the 
load.  The  way  in  which  Mr.  Hann  has  stated  this  relation,  would 
lead  one  to  suppose  that  it  were  true  for  any  portion  of  the  stroke — 
which  is  not  the  case.  Again,  in  finding  the  velocity  v,  which  we 
have  obtained  above,  Mr.  Hann  most  unnecessarily  makes  it  depend 
on  vis  vira  and  work  done — using,  not  only  in  this  instance,  but 
throughout  the  course  of  his  book,  the  former  of  these  two  terms  as 
though  it  implied  something  more  than  a  merely  analytical  expres- 
sion— as  though,  in  fact,  it  were  some  independent  property  of  force 
— "  living  force,"  in  short,  as  he  translates  it.  The  term  via  i-iva,  as 
used  by  modern  mathematicians,  is  a  purely  arbitrary  and  conventional 
expression  for  certain  algebraical  symbols.  The  old  philosophers, 
however,  used  it  to  express  some  confused  or  mistaken  notion  re- 
specting inherent  properties  of  matter.  It  seems  injudicious  (to  say 
the  least  of  it)  to  revive,  by  translation  of  the  phrase,  exploded  ideas 
which  were  only  excusable  in  an  immature  state  of  science. 

"  On  the  Work  done  by  the  Engine  on  the  Piston  per  minute. 
"  Let  E  represent  number  of  cubic  feet  of  water  converted  into  steam  pe 
minute,  A  the  area  of  the  piston  iu  square  feet,  /  =  actual  length  of  stroke 
a  =  that  part  of  stroke  before  the  steaai  is  cut  off,  P  =  pressure  in  th 
boiler,  jii,=  pressure  iu  the  cylinder  before  expansion, /;  =  pressure  at  the  x"» 
foot  of  the  stroke,  c  =  total  clearance,  N  =  number  of  single  strokes  per 
minute,  V,=  work  of  steam  on  piston  per  minute. 


but 
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"  Now,  each  cabic  foot  of  water  converted  iuto  steam  exists  in  the  cylin- 
der before  expansion  begins  under  a  pressure/;,,  it  therefore  occupies  a  rela- 
tive space  by  Equation  (e),  represented  by 

1 
«  =  — 

"  Now,  the  number  of  cubic  feet  of  water  which  is  evaporated  in  the 
boiler,  and  passes  into  the  cylinder  at  every  stroke  of  the  engine  in  the  form 

of  Steam,  is  represented  by  -j^  ;  therefore  the  space  occupied  in  cubic  feet  in 

the  cylinder  when  the  valve  is  closed  and  expansion  begins  will  bo  repre- 

E/      1       \ 
aented  by  t-,  i  — -  I ." 

There  is  an  insuperable  objection  to  any  measure  of  the  duty 
of  the  engine,  as  estimated  by  tlie  quantity  of  water  diminished  in 
the  boiler  in  a  given  time  ;  ;ind  that  is,  that  all  tlie  water  removed  is 
not  evaporated.  In  fact,  a  large  portion  of  water,  called  "  priming" 
by  engineers,  is  conveyed  from  the  boiler  into  the  cylinders  in  a  state 
of  fine  particles,  possessed  of  no  elastic  force  whatever.  The  propor- 
tion which  this  bears  to  the  amount  evaporated  seems  to  depend  on 
the  violence  of  the  ebullition  and  the  form  of  the  throttle  pipe.  Sub- 
stances which  have  a  tendency  to  modify  the  action  of  the  boiling 
water,  such  as  butter  or  potato  parings,  likewise  affect  the  quantity 
of  priming;  and  in  tubular  boilers  the  priming  is  found  to  be  great- 
est when  tlie  extent  or  firj-surfaee  is  greatest.  All  these  disturbing 
causes,  which  it  is  impossible  to  contemplate  in  theory,  render  uncer- 
tain any  formulEe  for  the  work  done  bv  the  engine  as  deduced  from  tlie 
decrease  of  water  in  the  boiler.  In  p.  Gi.ou  the  crank,  the  proof 
given  by  Woolhouse,  that  the  pow-er  multiplied  by  the  space  which  it 
passes  over  is  equal  to  the  weight  or  resistance  multiplied  by  the 
space  which  it  passes  over,  evidently  assumes  that  the  mass  of  the 
connecting  rod  may  be  neglected,  otherwise  the  proof  would  be  incor- 
rect. Mr.  Woolhouse,  as  quoted  by  Mr.  Hann,  assumes  that  the  pres- 
sure against  the  crank  is  the  resolved  part  of  the  pressure  applied  at 
the  lower  end  of  the  connecting  rod.  The  following  is  a  more  accu- 
rate investigation: — 

Let  the  length  of  the  connecting  rod  =:  r;  the  radius  of  the  crank 
=rp;  and  e  and  (p  the  angles  they  make  respectively  with  a  vertical 
through  the  centre  of  the  crank  at  time  ;.  Let  this  vertical  be  taken 
for  the  axis  of  x.  Let  xy  be  the  condinates  of  the  centre  of  gravity 
of  rod  at  time  t\  the  origin,  that  point  in  the  vertical  which  coincides 
with  the  lower  end  of  the  rod  when  8  =  (|>  =  o;  X,  Y,  reactions  be- 
tween rod  and  radius  of  crank  parallel  to  the  axes  of  x  and  y;  m^ 
mass  of  rod{  and  X',  Y',  the  pressures  at  lower  end  of  rod  parallel 
X,  y :  then, 


a;  =  P  (1  —  cos  (p)  +  s  '^°^  *• 


y  —  ssinfl; 


also,  r  sin  9=:  p  sin  ip.    These  are  the  geometrical  relations 
For  the  mechanical  we  have — 

^Jl2-  -niS  +  X'-y.^ 


dt- 


y 


—         Y'-Y 


IF 


d^ 
dt' 


=  (X  +  X')  ~ 


(Y  +  Y')^C0S9; 


X=p(l 

{'-V 


-COS  <t>)  +  ^  cos  9  := 


+    \ 


COS  e. 


From  these  equations,  X',  Y',  and  Y  can  be  obtained  in  terms  of  X,  e' 
also,  since  sin  0  =  ^  sin  <f>,  9  and  its  differential   cO' 


given,  ^ 


!-«.  and  ^-11., 
dl  di^' 

efficients     depend     only    on    <p    and    its    differential    co-efficients; 

therefore,  if   the  angular   velocity  of  the  radius  of   the  crank  be 

(2<P  .       .  .       •      ■  de  d-e  . 

IS  given,  and  ,p  is  given;    •••  6  j^    and   jy^  a'e  given. 

and  .• .  X',  Y',  and  Y  are  known.  When,  however,  m  =  o,  X  =  X', 
Y  =:  Y',  X  sin  9  -  Y  cos  9  =:  o, — and  Mr.  Woolhouse's  solution  is 
correct. 

We  must  here  conclude  our  notice  of  Mr.  Hann's  treatise — Part  L 
We  hope  that  before  long.  Part  IL  will  make  its  appearance,  and  that 
the  author  will  be  enabled  to  continue,  without  interruption,  his  useful 
labours,  which  are  alike  honourable  to  himself  and  to  the  collegiate 
body  of  which  he  is  so  distinguished  a  member. 


Practical  Rules/or  Ascertaining  tlie  Relations  between  the  Alterations 
in  Gradients,  and  the  Corresponding  Changes  in  the  Contents.  By 
Demzil  J.  H.  Ibbetson,  civil  engineer.  London:  Weale.  8vo. 
pp.  24. 

To  the  engineer  and  surveyor,  the  object  of  this  little  work  will  be 
sufficiently  obvious  from  its  title.  The  increase  or  diminution  of 
earthwork  on  railways  consequent  on  the  alteration  of  gradients,  is 
here  calculated  on  the  supposition  that  the  altered  gradient  is  para'llel 
to  the  original  gradient.  It  is  important  to  observe  that  the  calcula- 
tions are  based  on  this  hypothesis  exclusively,  because  they  are  appli- 
cable to  no  other.  The  case  taken  is  a  very  unpractical  one,  and  of 
so  rare  occurrence,  and  so  simple,  that  it  is  a  very  insufficient  excuse 
for  rushing  into  print.  Where  gradients  are  altered  at  all,  it  is  usually 
their  inclination  which  is  subjected  to  the  alteration.  Our  author  at 
page  11,  gives  incidentally  a  hint  for  modifying  his  furniulEe'to 
these  more  general  cases  ;  but  the  method  is  unsatisfactory  and  uncer- 
tain— instances  might  be  suggested  in  which  it  would  give  results  which 
were  the  exact  reverse  of  the  truth;  that  is,  results  which  represented 
the  earthwork  to  be  increased,  where  it  was  in  reality  diminished  by 
the  alteration  of  the  gradient;  and  conversely. 

Mr.  Ibbetsou's  formulce  do  not  suppose  the  cross  section  to  be  known: 
they  depend  on theinclinationof  the  slopes,  butnotontheircomparative 
height  on  opposite  sides  of  the  railway.  No  distinction  is  made  be- 
tween a  cutting  through  a  hill  and  one  round  it;  and  no  special  rules 
are  given  for  sidelong  ground  or  open  cutting.  It  is  quite  clear  that 
such  a  rough  method  of  proceeding  could  never  be  permitted  in 
making  the  earthwork  for  ii'urkiiig  or  contract  estimates.  In  these, 
considerable  accuracy  is  imperatively  required,  and  can  be  ensured 
by  no  method  but  that  of  taking  out  the  quantities  from  the  crosssection. 

For  parliamentary  purposes  less  accuracy  is  wanted.  In  the  pre- 
liminary investigations  the  distinction  between  equal  cutting  and  side- 
long ground,  is  considered  unnecessary.  Here  then,  perhaps,  the  pro- 
posed method  might  sometimes  apply.  But,  unfortunately,  the  very 
cause  (laxity  of  investigation)  which  would  palliate  the  inaccuracies  of 
the  method,  at  the  same  time  excludes  its  comparatively  inconsiderable 
results.  The  results  of  Mr.  Ibbetsou's  formulce  then  would  generally 
be  too  minute  for  parliamentary  purposes,  and  too  inexact  foi  the  pur- 
poses of  the  contractor. 

However,  the  methods  appear  to  be  in  themselves  neat  and  simple 
enough.  The  propositions  are  stated  in  that  precise  language  which 
always  argues  well  for  the  correctness  of  them.  There  seems  every 
reason  to  suppose  that  if  Mr.  Ibbetson  would  write  another  book  on  the 
practical  cases  of  alteration  of  gradients,  and  confine  himself  to  ob- 
jects of  practical  utility,  the  result  would  be  successfully  obtained. 
There  are  no  diagrams  or  demonstrations  in  his  treatise.  Against  this 
method  of  giving  mere  recipes  in  the  cookery-book  fashion  we  always 
protest.  But  he  has  taken  up  new  ground,  and  one  in  which  a  quali- 
fied labourer  is  much  wanted; — if  he  will  permit  the  above  suggestions 
to  weigh  witii  him,  he  may  gain  the  credit  of  having  effected  a 
work,  which  though  of  great  value  and  importance,  has  been  hitherto 
unattempted. 


yi  Proposed  System  for  the  'more  ready  and  correct  Valuation 
of  Carpenters'  and  Joiners'  Works.  By  Henry  B.  Browning. 
London:  Weale. 

Though  this  work  of  Mr.  Browning's  is  founded  on  Peter  Nichol- 
son's system,  yet  he  has  carried  it  out  in  a  new  way,  and  instead  of 
the  labour  employed,  he  proposes  to  calculate  the  quantities  of  mate- 
rials used,  and  to  give  the  elements  of  valuation  in  such  minuteness, 
as  to  enable  the  builder  to  calculate  them  in  detail.  For  this  attempt, 
Mr.  Browning  deserves  particular  praise,  for  he  has  evidently  taken 
conscientious  pains  in  getting  up  his  work,  and  bestowed  great  labour 
upon  it;  but  we  doubt  whether  the  work  will  be  extensively  used  by 
practical  men,  for  whom  the  Builders'  Price  Books  are  found  to  con- 
tain more  conveniently  the  information  they  want.  The  mode  of 
calculating  each  part  is  carefully  shown  by  Mr.  Browning,  and  tables 
and  forms  are  given  with  each  example.  In  calculating  the  material 
for  joiners'  work,  the  several  thicknesses  are  all  reduced  to  a  standard 
thickness  of  one  inch,  and  then  multiplied  by  the  value  of  the  inch 
deal.  Thus,  according  to  the  price  of  inch  deal,  the  price  of  mate- 
rials will  be  determined.  Mr.  Browning  does  not,  however,  in  the 
case  of  joiners'  work,  give  the  value  of  labour  and  nails,  though,  in 
the  case  of  carpenters'  work,  he  gives  new  tables,  instead  of  the  usual 
estimates. 

While  we  award  great  praise  to  Mr.  Browning,  we  must  observe, 
that  so  far  as  experienced  surveyors  are  concerned,  the  same  minute- 
ness of  calculations  is  employed  ;  but  the  reason  why  builders  gene- 
rally do  not  apply  it,  is,  not  from  want  of  appreciation  of  its  value, 
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or  from  want  of  capacity,  but  because  such  calculations  require  special 
proficiency,  and  tliey  either  use  a  price-book,  or,  if  the  case  requires 
it,  resort  to  a  surveyor. 

Copyright  of  Designs  as  Distinguished  from  Patentable  Inventions. 
By  Wm.  Spence,  Assoc.  Inst.  C.E.,  patent  agent.  London:  V. 
and  R.  Stevens,  1847. 

The  object  of  this  pamphlet  is  to  show  the  exact  degree  of  protec- 
tion afforded  by  the  registration  of  designs,  and  in  particular  to  show 
that  it  does  not  supersede  a  patent.  It  carries  out,  therefore,  the  in- 
terpretations of  the  Registration  Act,  in  thesjme  view  that  we  origi- 
nally took  on  the  passing  of  the  act.  We  then  showed  that  registra- 
tion gave  no  [irotection  lor  the  principle  of  a  design — only  for  the  form. 
If,  for  example,  a  round  cullender  were  registered,  an  oval  cullender 
■would  beheld  to  be  no  infringement.  We  may  observe,  by  the  bye,  that 
the  Registrar  takes  on  himself  to  decide  on  what  designs  ought  to  be 
registered,  whereas  his  jurisdiction  is  merely  limited  to  the  determi- 
nation of  the  class  in  which  the  design  is  to  be  placed.  If,  however, 
a  Registrar  is  to  exercise  any  jurisdiction  at  all,  it  is  desirable  that  an 
engineer  should  hold  the  appointment;  so  that  at  any  rate  the  services 
of  a  competent  authority  may  be  secured. 


DECIMAL  WEIGHTS,  MEASURES,  AND  MONEY. 

One  of  the  lesser  public  questions  of  the  day,  which  is  of  special 
interest  to  our  readers,  is  that  concerning  the  tithing  of  money, 
weights,  and  measures;  and  which  is  the  more  worthy  of  notice,  as  it 
is  making  way  on  the  road  from  theory  to  practice,  as  the  new  rupee, 
two-shilling  piece,  or  tithe  of  a  pound,  will  show. 

The  root  of  the  whole  matter  is  this,  that  our  way  of  numbering, 
fixed  by  our  mother  tongue,  is  by  tens,  as  one,  two,  &c.,  ten,  eleven, 
twenty,  twenty-one,  thirty,  forty,  a  hundred,  a  thousand,  ten  thou- 
sand, &c.  We  have  also  other  usual  ways,  sucli  as  by  twelves,  as 
one  dozen,  one  dozen-and-a-half,  two  dozen,  and  so  forth ;  and  by 
twenties,  as  a  score,  two  score,  three  score  and  five,  and  so  forth. 

The  Wiiy  of  numbering  by  tens  is  that  followed  in  most  tongues,  and 
by  all  the  higher  races  of  mankind  from  the  beginning  of  time;  whereas 
some  of  the  lower  races  can  count  only  by  twos  or  by  threes,  or  as  far 
as  four  at  the  utmost — all  numbers  beyond  being  out  of  their  power  to 
reckon. 

The  kind  of  notations  now  used,  called  Arabic,  agrees  well  with 
the  words,  as  1,   10,  11,  20,  21,  30,  100,  1,000,  10,000. 

All  this  is  so  very  simple — it  is  so  readily  learned  in  our  babyhood — 
it  seems  sotriBing — that  we  are  likely  to  be  blamed  for  naming  it;  and 
yet  what  is  the  answer  to  what  we  are  going  to  ask, — "Why  do  we  not 
follow  up  the  way  in  which  we  begin?" 

One  of  the  evils  we  now  find  in  all  our  dealings  and  reckonings,  is 
that  we  have  all  kinds  of  weights,  measures,  and  money — only  one  of 
■which  in  any  way  agrees  witli  our  way  of  numbering  and  reckoning. 
Some  of  our  ways  of  measuring  or  weighing  are  by  twos,  some  by 
threes,  others  by  fours,  eights,  tens,  twelves,  sixteens,  and  twenties; 
in  some  cases  even  by  fractions.  If  we  buy  by  weight,  we  reckon  by 
twenty,  by  one  hundred  and  twelve,  and  by  sixteen  ;  we  pay  by 
twenty,  by  twelve,  and  by  four;  and  we  do  the  sum  by  ten — whereas 
if  we  bought  by  tens,  paid  bv  tens,  and  counted  by  tens,  the  opera- 
tion would  be  easy,  instead  of  being  needlessly  troublesome. 

It  is  now  some  time  since  the  state  of  our  weights  and  measures 
awakened  the  notice  of  learned  men.  In  the  beginning  of  the  last 
hundred  years,  a  lawsuit  showed  that  the  Customs  otEeers  were  using 
a  wrong  measure;  while  the  Royal  Society,  having  turned  their  atten- 
tion to  the  measurement  of  the  earth,  found  it  needful  to  look  into  the 
standards  of  measurement  used  here.  The  Royal  Society  exchanged, 
in  1742,  with  the  French  Academy  of  Sciences,  a  set  of  standard 
measures  and  weights.  These  proceedings  showed  great  differences 
between  the  standards  kept  at  the  Exchequer,  Tower,  Guildhall,  Mint, 
Clockmakers'  Company,  Founders'  Company,  &c.  In  1758  and  1759, 
a  Parliamentary  Committee  was  named  to  look  into  the  standard. 
This  Committee  had  a  standard  yard,  and  standard  troy  pound,  made. 
In  17G5,  bills  were  brought  in  for  establishing  new  standards,  but  fell 
to  the  ground.  This  Committee  wished  to  use  the  pound  troy  instead 
of  the  poimd  avoirdupois. 

In  1779,  Lord  Swinlon  tried,  but  fruitlessly,  to  get  the  English 
standards  used  in  Scotland,  as  agreed  in  the  Act  of  Union.  He  wrote 
a  book  upon  this  matter. 

In  1798,  Sir  George  Shuckburgh  Evelyn  made  further  enquiries  into 
the  state  of  the  standards,  which  he  published  in  the  transactions  of 
the  Royal  Society. 


Before  this,  however,  the  Rev.  Dr.  George  Skene  Keith,  who  hal 
laboured  on  the  matter  for  more  than  thirty  years,  wrote  a  pamphlet  in 
1791,  proposing  a  decimal  system  of  weights,  measures,  and  monies. 

In  1795,  the  French,  in  their  revolutionary  madness  for  sweeping 
away  every  old  law  and  custom,  decimalized  every  kind  of  weight, 
measure,  and  money,  on  a  plan  which  is  called  the  metrical  svstem, 
its  first  unit  being  a  metre,  the  ten  millionth  part  of  a  quadrant  of 
the  great  circle.  The  French  supposed  they  had  laid  their  system 
on  a  natural  and  plain  basis;  but  after  investigations  have  left  this  a 
matter  of  doubt. 

Our  brethren  in  America  had  already  adopted  the  dollar  as  their 
money  unit,  and  divided  it  by  tens  into  dimes  and  cents;  but  they 
have  kept  our  weights  and  measures. 

With  the  year  1800,  a  new  agitation  began  for  a  change  here. 
Professor  Playfair  and  others  wanted  to  have  the  French  system,  but 
happily  they  did  not  succeed.  It  was  soon  found  that  the  French 
metrical  system,  having  no  fellowship  with  the  old  system  of  weights 
and  measures,  was  not  followed  by  the  people,  who  could  not  be  made 
to  understand  it ;  and  the  end  was,  that  while  the  pure  metrical  system. 
was  kept  for  scientific  purposes,  it  was  for  popular  purposes  provided 
with  old  names,  and  was  called  the  "usual"  svstem;  thus  a  double 
metre  was  called  a  toise,  a  third  of  the  metre  was  called  a  foot,  a  half 
kilogram  a  pound,  an  eighth  of  ahectolitM>«  bushel,  and  so  forth. 
This  was  fully  established  in  1816. 

In  1813,  a  Committee  of  the  House  of  Commons  was  named,  who 
published  a  report,  and  in  1818  a  Royal  Commission  was  named  for 
weights  and  measures  ;  under  which,  reports  were  published  in  1819, 
1820,  and  1821.  In  1824  and  1825  acts  were  passed,  which  named 
the  standards,  called  "  imperial  standards,"  which  abolished  all  local 
weights  and  measures,  and  reduced  the  number  of  standards. 

The  greatest  evil  attendant  upon  the  "imperial"  measurement  is, 
that  the  nevp  gallon  is  made  to  contain  ten  pounds  avoirdupois  weight 
of  distilled  water,  whereby  the  size  in  cubic  inches  is  277.274,  giving  a 
number  most  inconvenient  for  calculation. 

In  1821,  the  American  legislature  took  up  the  subject,  and  a  mosf 
valuable  report  was  drawn  up  by  Mr.  John  Quincy  Adams,  afterwards 
President,  who  was  in  favour  of  the  French  metrical  system.  No 
important  result  has,  however,  been  achieved  in  America. 

Professor  Robert  Wallace,  Mr.  John  Wilson,  of  Thornley,  and  others, 
proposed  modifications  of  the  English  system,  and  published  pamph- 
lets upon  it.  In  1831  and  1832,  General  Pasley  published  a  work 
suggesting  a  new  standard  and  a  decimal  system,  which  he  further 
carried  in  a  second  edition,  published  in  1834,  and  which  for  the 
labour  bestowed  upon  it,  is  well  worthy  of  being  read.  He  pro- 
posed as  a  standard  a  fathom  of  the  thousandth  part  of  the  nautical 
mile,  which  he  adapted  to  the  present  systems  of  measurement,  with- 
out causing  much  change  in  the  value,  though  he  introduces  many 
new  terms.  His  remarks  upon  the  modes  of  measurement  now  in  use 
are  p  irticularly  valuable.  , 

Mr.  Babbage  has  been  another  labourer  on  this  subject. 

Since  these,  Professor  De  Morgan  has  repeatedly  brought  the  deci- 
mal system  before  the  notice  of  the  public,  and  has  written  upon  it. 
We  have  likewise  made  some  remarks  in  a  former  volume  of  the 
Journal. 

In  the  presentsession,  the  Chancellor  of  the  Exchequer,  having  been 
questioned  by  Dr.  Bowring,  has  agreed,  as  a  first  step,  to  coin  a  two- 
shilling  piece. 

However  desirable  it  might  be,  in  a  theoretical  point  of  view,  to  carry 
out  forthwith  any  given  system,  experience  has  fully  shown  in  France, 
that  the  only  practicable  way  of  gettingan  efficient  and  working  system, 
is  by  conforming,  so  far  as  possible,  with  existing  institutions  and  the 
habits  of  the  people.  The  French  "metrical"  system  bus  become 
the  "  usual"  system,  and  as  such  works  well,  while  most  of  theoretical 
advantages  are  already  obtained.  It  is  in  conformity  with  this  expe- 
rience that  any  attempts  must  be  made  in  England,  and  indeed  this  is 
pretty  commonly  allowed;  although  there  are  many  differences  of 
opinion  as  to  details  in  carryii  g  out  a  decimal  system. 

The  great  difference  is  as  to  the  units  and  standards  to  be  adopted. 
It  has  been  assumed  by  some  that  a  natural  and  invariable  standard  is 
to  be  looked  for,  which  can  always  be  referred  to  ;  and  the  measure  of 
a  degree  of  the  meridian,  the  length  of  a  pendulum,  a  quantity  of 
distilled  water,  and  variousothersuch  standards,  have  been  proposed; 
but  the  attempt  is  perfectly  fu'.ile,  for  there  is  no  such  natural  standard. 
Captain  Kater's  imperial  gallon  is  just  as  good  a  natural  standard  as 
the  French  metre,  and  it  resolves  itself  into  this — that  all  such  units 
are  arbitary  ;  and  that  therefore,  instead  of  inventing  a  new  arbitrary- 
unit,  it  is  better  to  adopt  an  old  arbitary  unit. 

Whatever  weight  may  have  been  at  one  time  given  to  the  French 
metrical  system,  it  can  no  longer  be  allowed,  for  it  is  found  not  to  rest 
on  a  natural  standard,  while  the  French  have  failed  in  enforcing  it. 
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Tliere  is  no  reason  either  why  wr  should  adopt  the  standards  of  an 
inferior  people  like  the  French,  when  our  own,  adupted  in  our  vast  em- 
pire, and  by  our  brethren  in  the  United  St.ites,  of  themselves  secure  a 
wider  ado|)tion. 

The  introduction  of  a  decimal  system  must  be  in  conformity  with 
existing  units,  and  it  must  be  gradual.  The  first  thing  certainly  seems 
to  be  a  reform  in  the  coinage  — and  this  is  determined  upon,  the  pound 
being  taken  as  the  unit. 

It  need  scarcely  be  said  in  these  days,  that  a  decimal  system  would 
diminish  the  work  of  cliildren  in  learning  arithmetic,  giving  them 
time  for  other  pursuits;  it  would  diminish  the  work  of  grown  up 
people  in  reckoning;  audit  would  enable  all  rinks  to  do  what  they 
cannot  now — to  reckon  properly;  the  moral  results  of  which  may  be 
expected,  so  far  as  prudence,  ecunomy,  and  foresight  are  concerned, 
to  be  much  greater  than  any  other. 

The  pound  being  taken  as  the  unit,  its  tenth  is  the  new  two-shil- 
ling piece.  The  worth  of  this  is  about  the  same  as  the  rupee,  ami  it 
is  to  be  imped  that  the  two  will  be  m  ide  to  agree,  so  th  it  our  East 
Indian  currency  may  be  uniform.  The  half-sovereign  remains  for  a 
half-pound  or  tive-tenths  ;  tlie  crown  for  a  quarler-pound  or  twenty- 
five  Inindredlhs  :  the  half-crown  will,  in  all  prulvability,  be  superseded  ; 
but  while  it  remains,  it  causes  no  interference  wilh  a  decimal  coinage, 
having  a  defined  value.  The  shilling  is  a  half-rupee,  the  sixpence  a 
quarter-rupee,  but  the  fourpence  is  an  anomalous  coin,  and  it  is  to  be 
lioped  will  be  withdrawn  from  circulation,  so  as  to  leave  room  fur  a 
new  groat  or  hundretli  of  a  pound  in  silver,  wiiich  will  be  the  tenth  of 
a  rupee  and  fifth  of  a  shilling.  It  has  been  well  observed,  that  a  verv 
little  change  is  involved  in  leaving  the  copper  coinage,  miking  the 
pennv  five  thousandth*,  or  four  thousandths;  the  hall'peniiy  two  thou- 
sandths, and  the  farthing  one  thousandth. 

The  effect  would  be  that  the  decimal  monies  would  be  a  pound,  a 
rupee,  a  groat,  a  farthing,  leaving  the  others  as  conventional  monies, 
as  the  crown,  half-crown,  and  groat  are  now. 

A  change  in  the  coinige  is  indispensable  in  reference  to  a  change  in 
the  weights  and  measures.  It  is  a  matter  of  convenience  now,  parti- 
cularly wilh  Women,  to  reckon  by  the  unit,  half,  quarter,  and  half- 
quarter,  the  division  by  halves  being  one  of  the  simplest  arithmetical 
operations.  In  cfT-'eting  any  alterations,  while  a  full  decimal  scale  is 
given  on  a  measure,  the  unit  can  be  divided  by  halves,  quarters,  &c., 
on  the  other  side,  as  is  very  common  on  rules  and  scales.  This  is  a 
mere  detail  of  the  rule  ni  ikT.  With  a  change  in  the  coinage  the 
reason  for  a  duodecimal  division  would  drop,  for  a  foot  or  a  pound 
divided  into  tenths  would  readily  answer  to  the  parts  of  a  rupee  or  a 
shilling. 

In  long  measure  the  great  dispute  is,  whether  tlie  unit  or  the  foot 
shall  be  taken  as  the  unit.  If  the  foot  be  taken  as  the  unit,  it  will 
cause  little  disturbance  of  the  small  measurement',  but  it  will  in- 
terfere with  all  the  larger  measurements.  The  mile  must  then  be  a 
mile  of  5,U0i  present  feet,  instead  of  5,280;  the  chain  will  become 
fractional,  and  so  forth. 

If  the  mile  be  taken  as  the  unit,  it  will  be  divided  into  1,000  fathoms, 
and  5,tJ0O  feet,  or  len  furlongs,  one  hundred  chains,  one  thousand  fa- 
thoms, ten  thousand  links,  one  hundred  thousand  half  inches.  The 
foot  will  be  ten  inches  (to  the  present  inch  as  l-05(3  to  -SSS),  and  one 
hundred  hundredths.  The  si^u  ire  mile  would  be  divided  into  one 
hundred  squire  lurloiigs  (of  6-4  acres  each)  10,000  roods  of  square 
chains,  and  1,000,000  square  fathoms. 

With  regard  to  weight,  the  choice  is  also  disturbed  between  the 
pound  and  the  ton.  The  pnund,  however,  appears  preferable.  The 
pound  w(  uld  be  of  ten  ounces,  one  hundred  drains,  and  one  thousand 
grains;  and  the  rising  scale  would  be  a  cwt.  of  one  luindreil  pounds, 
a  last  or  load  of  one  thousand  lbs.,  and  a  ton  of  two  thousand  lbs.  If 
a  load  of  l.OOJlbs.  were  used  forthwith  in  calculations,  this  would 
very  much  simplify  matters. 

As  to  liquid  and  dry  measures,  there  are  still  greater  discrepan- 
cies, but  it  appears  desirable  in  all  cases  to  employ  the  lb.  or  cubic 
foot,  in  preference  to  the  gallon  or  bushel. 

In  conclusion,  it  may  be  observed,  that  it  is  particularly  desirable 
that  engineers  and  surveyors,  who  have  so  much  to  do  with  measure- 
ment and  calculations,  should  at  an  early  period  direct  their  attention 
to  this  subject,  particularly  in  reference  to  a  choice  of  the  units,  as 
they  will,  thereby,  very  much  advance  the  progress  of  legislative 
measures,  and  secure  iheir  conformity  with  the  views  of  practical  men. 


THE  GERMAN  OVERLAND  ROUTES  TO  INDIA. 

The  contest  carried  on,  of  old,  between  the  seven  cities  for  the  honour  of 
Homer's  cradle,  cannot  be  fiercer  than  that  for  the  Indian  route  through 
middle  Europe.  As,  however,  that  over  tlie  Luckmaiijier  pass  (Lucas  Major 
of  the  Romans)  has  attracted  some  notice,  we  shall  In  ieflv  advert  to  it.  It 
is  now  two  years  since  Colonel  Laricca,  of  the  Piedniontese  service,  made  tlie 
necessary  studies  and  measurements,  which  were  laid,  in  1845,  before  the 
Company  of  Turin.  He  then  proceeded  to  the  northern  slope  of  the  Alps, 
while  Inspector  Carbona/.zi  surveyed  the  soiilhern  parts,  and  made  levels  and 
planimclric  charts  of  the  whole  country,  from  the  valley  of  the  Tcssino  to 
the  lake  of  Como. 

In  July  and  August  last,  these  surveys  were  continued  hy  the  two  engl- 
neeis,  and  to  which  the  services  of  Capt.  Ricci,  of  th.e  Picdraontese  corps  of 
Engineers,  were  added.  All  of  them  co-incided  in  the  opinion,  (hat  the 
valley  of  the  Crintallina  was  the  fittest  point  to  cross  the  Rlietian  Alps.  A 
superficial  glance  at  the  charts  published  in  the  Stuttgard  Eisenljahii-Znturw 
convinces  one  of  the  labour,  at  least,  bestowed  on  that  survey. 

The  plan  of  the  route  to  be  traversed,  shows  especially  that  the  31^  Ger- 
man leagues  to  be  laid  over  with  rails,  presents  no  insurnionntahle  ditfieul- 
tics,  and  has  only  to  pass  one  n-ater  way,  while  the  Trieste  line  has  to  pa»s 
four.  An  extent  of  23, %  leagues  of  that  line — viz.,  that  from  the  Boden 
See  to  Sunhein  (in  the  Rhine  valley'),  conjointly  with  th.it  from  Pro- 
giasea  to  Locarno,  is  quite  adapted  for  being  passed  hy  locomotive  engines. 
A  distance  of  6.5!^  leagues,  however,  between  the  above  points,  is  very  moun- 
tainous, and  could  not  be  passed  but  with  gradients  of  339  to'49-9  in 
every  1000.  Here,  therefore,  stationary  engines  are  to  be  used — unless, 
indeed,  some  means  should  he  devised  for  using  the  water-power,  so  abun- 
dant in  these  Alpine  localities,  for  that  purpnse.  But  even  if  that  space 
should  have  to  be  gone  over  with  the  aid  of  animal  power,  or  on  an  ordinary 
road,  still  the  distance  from  the  Langen  to  the  Bodensu  (239,435  metres), 
could  he  travelled  over  in  9  hours, — a  great  dispatch,  indeed. 

Another  difficulty,  not  to  be  passed  over,  is  a  tunnel  of  5,200  metres  in 
length;  hut  as  it  could  he  driven  through  the  main  rock,  without  embank- 
ments, the  engineer  thinks  lightly  of  it.  Pits,  certainly,  there  could  be  none, 
except  at  the  two  ends  of  the  shaft,  as  an  enormous  mass  of  rock  overlays 
the  projected  tunnel. 

The  difficulty  of  passing  this  line  in  winter  (here  8  months  out  of  12),  it 
alleged  to  be  obviated  by  covering  the  places  likely  to  be  overspread  hy  ava- 
lanches or  drift  snow  with  galleries,  as  has  been  done  on  the  SpliiTen,  the 
St.  Bernard,  &c.  While,  in  fine,  this  line  will  have  to  cope  with  difficulties 
of  troublesome  earth- works,  and  require  every  aid  engineers  can  afl'ord — the 
abundance  of  stone,  timber,  &:.,  may  be  considered  as  some  compensation. 
If  the  Alps  are  and  can  be  passed,  this  line  seems  to  present  the  easiest 
access  from  Upper  Italy  and  Germany,  while  also  the  Sardinian  government 
is  undertaking  important  works  for  the  improvement  of  the  now  free  port  of 
Genoa,  and  the  railway  thence  to  Arone,  which  will  he  completed  in  1850. 
At  any  rate,  an  inipartant  rival  to  the  Trieste  route  has  sprung  up  in  that 
over  the  Luckmanjier— although  both,  perhaps,  are  not  worth  the  old  .Mar- 
seilles route. 


THE  LONG  RANGE. 

Speech  of  Lieut.-General  Sir  Howard  Douglas,  Bart.,  M.P.,  on  Lord 
Ingestre's  motion  on  Mr.  Warner's  alleyed  discoveries,  July  13,  1846. 
If  any  one  doubts  that  the  "long  range"  is  a  gross  quackery,  we 
recommend  the  perusal  of  .Sir  Hiward  Douglas's  speech.  Mr.  War- 
ner has  said  a  great  deal  about  official  persecution,  but  we  understand 
it  now  in  another  sense.  Here  is  a  gallant  general,  a  highly  accom- 
plished member  of  his  profession,  forced  to  und"rtake  a  most  un- 
pleasant public  duty,  as  a  commissioner  of  enquiry  into  this  "long 
range,"  and  he  is  obliged  to  get  up  and  defend  hiuis-lf  in  parliament, 
and  to  publish  his  speech,  by  way  of  m  ikiog  a  kind  of  weapon  against 
any  future  attacks.  Sir  Howard's  exposure  o(  Warner  is  complete, 
while  his  professional  remark?  on  explosive  power  are  very  interest- 
ing; and  as  the  subj>"ct  is  very  little  understood,  we  shall  take  the 
liberty  of  making  a  few  extracts  from  the  speech  and  notes.  It  will 
be  observed,  that  before  receiving  any  intimation  as  to  the  nature  of 
the  invention.  Sir  Howard  Douglas  expressed  in  the  following  speech, 
the  opinion  that  a  balloon  was  the  essential  feature  of  it: — ■ 

"  Mr.  Warner  asserts  a  power  which  sets  the  most  important  laws  of 
nature  at  defiance.  Gravilatiou,  by  which  the  system  of  the  universe  is 
maintained — resistance,  by  which  some  of  llie  most  benign  purposes  of 
Providence  are  accomplished,  are  nothing  to  Mr.  Warner.  \\  hen  Colonel 
Chalmers,  a  member  of  ihe  late  commission,  cautioned  Mr.  Warner  uf.  the 
prodigious  powers  of  resistance  to  his  long  range,  he  exclaimed,  '  Who 
can  frame  laws  to  govern  a  force  which  has  never  before  been  heard  of — a 
force  a  hundred  times  greater  than  that  of  guupowder!'  Blore  was  urged 
by  the  colonel,  but,  as  tie  says,  Mr.  VV'arner  was  too  dogmatical  to  reason 
with.  Mho  can  frame  laws  to  coutrol  such  a  force  as  Mr.  Warner 
imagines?     Why,  the  Almighly  Maker  of  the  universe It  is  pra- 
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cisely  beraase  Mr.  Warner's  alleged  projectile  force  is,  as  he  says,  a  hun- 
dred times  greater  than  that  of  gunpowder,  that  it  would  he  met  by  a 
resisting  force  greater  in  an  increased  ratio,  by  which  the  projectile  woulil 
be  opposed,  controlled,  and  reduced  to  moderate  velocities  and  limited 
ranges.  We  possess  in  gunpowder  greater  force  than  we  require.  We  reject 
the  random  use  of  it  to  gain  accuracy.  The  power  by  which  one  of  the 
clilTs  of  Albion  was  recently  blown  into  the  sea,  and  the  Koyal  George  out 
of  it,  is  more  than  adequate  to  any,  that  war  requires,  or  can  be  used  vvith 

advantage  in  projectiles The  greatest  range  that  ever  jet  has  been 

attained  was  by  the  mortar  or  howitzer,  the  trophy  that  now  stands  in  St. 
James's  Park,  which  threw  a  shell  filled  with  lead  about  three  miles  into 
Cadiz,  but  with  such  random  elTect,  as  to  do  little  or  no  harm. 

"  By  using  the  denser  metal,  lead,  that  range  was  procured,  and  the  mo- 
mentum of  the  shell,  so  filled,  augmented.  A  British  13-inch  shell  filled 
with  lead  discharged  (mm  a  raortar  with  the  full  charge,  may  he  projected 
about  as  far  as  the  Cadiz  mortar  threw  its  shell.     I  do  not  say  that   greater 

ranges  may  not  be  attained No   great  increase,  even  of  random  range 

could  be  obtained,  by  increasing  the  magnitude  of  the  gun  to  almost  any 

iize.     And  even  then  it  would  be  a  random  range My  life  has  been 

devoted  in  a  great  degree  to  matters  of  this  kind,  and  I  assert,  that  it  is 
physically  impracticable  to  procure  a  range  of  six  miles  by  any  projectile 
force.  Mr.  Warner  first  asserted,  that  his  long  range  was  not  a  projectile, 
he  has  since  asserted  that  it  is.  But  it  may  he  a  balloon,  or  a  kite  :  if  so  it 
is  old,  and  nothing  worth.  (It  was  proposed  during  the  threat  of  invasion 
in  the  late  war,  to  endeavour  to  destroy  the  Boulogne  flotilla  by  such  agents, 
but  this  was  laughed  at.  It  is  well  known  that  Sir  W.  Congreve  proposed 
to  destroy  towns  and  forts  by  the  aid  of  kites.  They  were  to  be  made  of 
canvas,  and  of  a  very  large  size,  so  as  to  be  aide  to  carry  very  great  weights. 
When  the  kite  had  reached  its  place  of  destination,  and  stood  over  the  de- 
voted fort,  camp,  or  ship,  the  shell  was  to  be  dropped  into  the  midst  of  the 
place  or  vessel.)  It  may  be  a  compound  of  projection  and  propulsion.  This 
were  still  njure  ridiculous. 

"  I  du  not  deny  that  Mr.  Warner  may  have  bit  upon  some  explosive  com- 
pound more  potent  than  gunpowder,  and  some  improved  mode  of  causing  it 
to  explode,  either  by  mcL-hanical  or  chemical  action,  \mt  as  to  the  modus 
operandi,  so  far  from  there  being  anything  new  in  Mr.  Warner's  process,  I 
hold  in  my  hand  a  work  published  at  Paris  five  and  twenty  years  ago, — 
'  .Memoire  sur  les  Mines  Flottantes  et  les  Petards  Flottans,  ou  Machines  In- 
fernales  Maritimes;  par  Montgery,  Ofticier  de  Marine,'— containing  a  history 
of  many  dirferent  modes  of  blowing  up  ships  by  marine  fougasses  from  very 
early  times.     This  work  has  for  its  frontispiece,  the  destruction  of  a  vessel 


'  Uemolre  sur  les  Klines  Floltantes  el  les  Petarfis  Flottans,  ou  Atactilnes  Infernales 
Maritimes;   par  Moutg«ry,  Officier  de  tylarine.* 

by  an  invisible  shell  loaded  with  gunpowder,  which  did  its  work  more  effec- 
tually than  in  the  case  of  the  John  o'  Gaunt.  Mr.  Montgery  details  in  this 
woik,  diflferent  processes  for  blockading  vessels  in  bays  or  harbours,  by  lay- 
ing down  'torpilles  a  ligne  d'accoupiement,'  across  their  entrances,  thesi- 
ttirpilles  being  made  invisiitle  by  being  retained  below  the  surface 
sea  by  anchors,  and  connected  with  each  other  by  lines,  so  that   ui 
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could  pass,  without  coming  in  contact,  either  with  a  torpille,  or  with  the 
line  connecting  one  vvith  another,  causing  both  to  collapse,  strike  the  vessel, 
and  explode.  Mr.  Montgery  likewise  details  the  process  by  which  a  vessel 
in  chase  of  another  may  be  destroyed  by  the  use  of  two  torpilles,  connected 
to  each  other  by  a  line, — *  Vessels  of  all  sizes,  but  above  all  steam-boats, 
may  make  use  of  these  torpilles  connected  wtth  each  other  by  lines.  A 
vessel  may  even  sink  another  by  torpilles  connected  with  each  other  by  lines. 
Vessels  or  boats  chased  by  superior  forces,  may  deliver  themselves  from  their 
enemies,  by  throwing  into  the  sea  one  or  more  of  these  mines  fluttantrt 
connected  with  each  other.  The  operation  of  shutting  up  an  enemy's  port, 
ought  to  be  executed  at  night,  otherwise  the  enemy  having  knowledge  of  it. 
would  easily  frustrate  the  attempt.' 

"  It  were  easy  to  adduce  from  Mr.  Montgery's  work,  and  many  others, 
abundant  proofs  that  there  is  nothing  new  in  the  proposition   for  submarine 

mines,  as  suggested  by  Mr.  Warner We  find  the  following  in  Pepy  « 

Diary: — 

"' In  the  afternoon  come  the  German  de  Knuffler  to  discourse  with  us 
about  his  engine  to  blow  up  ships.  We  doubted  not  the  matter  of  fact,  it 
being  tried  in  Cromwell's  time,  but  the  safety  of  carrying  them  in  ships. 
But  he  do  tell  us,  that  when  he  comes  to  tell  the  king  ins  secret,  for  none 
but  the  kings  successively,  and  their  heirs'  (to  this  .Mr.  Warner  adds  prime 
ministers)  '  must  know  it,  it  will  appear  to  be  of  no  danger  at  all.  We  con- 
cluded nothing ;  but  shall  discourse  with  the  Duke  of  York  to-morrow 
about  it.' 

"  To  these  I  may  add  an  infinity  of  names  mentioned  .by  Monsieur  Mont- 
gery from  the  earliest  times.  And  in  our  own  refer  to  Bushiiel,  1787  ;  Tor- 
pedo war  and  submarine  explosions,  by  Rnbert  Fulton,  Fellow  of  the  Ame- 
rican Philosophical  Society,  and  of  the  United  States  Military  and  Philoso- 
phical Society,  New  York,  1810  ;  De  la  machine  infernale  maritime,  ou  de  la 
taclique-ofl'ensive  et  defensive  de  la  torpille,  etc.  par  M.  E.  Nunez  de  Ta- 
boada,  etc.  Paris,  1812  ;  Colt,  see  New  York  Weekly  Sun  ;  Monsieur  Jobart, 
of  Brussels,  &c.  &c." 


IMPORTANT  EXPERIMENTAL  TRIP. 

On  Thursday,  May  13th,  there  was  a  grand  day  with  the  steam  navy  at 
Woolwich,  the  Lords  Commissioners  of  the  Admiralty  having  orderetl  an 
experimental  trip  with  all  the  steam-vessels  at  that  station  winch  were  in  a 
state  of  suflicieut  forwardness  for  the  purpose.  The  vessels  originally  ap- 
pointed to  compose  the  squadron  were,  the  Amphion,  30  guns  (300  horse- 
power) ;  Sharpshooier  (iron  screw  st.)  ;  Rifleman  (wooden  screw  st.)  ; 
iMinx  (iron  screw  St.)  ;  Teazer  (wooden  screw  st.)  ;  Growler  (st.  sloop); 
Kite  (st.  V.) ;  and  Princess  Alice  (iiou  st.  packet).  Owing  to  the  arrange- 
ments being  incomplete,  the  Sharpshooter  aud  Rifleman  did  not  join  the 
squadron.  Between  nine  and  ten  o'clock  the  Lords  Commissioners  arrived. 
At  ten  minutes  past  eleven  the  signal  was  given  from  the  lilack  Eagle  to 
loose  from  moorings,  and  in  about  ten  minutes  the  fleet  started  from  Wool- 
wich in  the  following  order:  Teazer  (screw)  leading  the  way,  followed  by 
the  Amphion,  Monkey,  Black  Eagle,  and  Kite,  and  in  this  order  they  pro- 
ceeded down  WooKvich  Reach,  and  up  the  galleons.  The  Amphion  was, 
of  course,  the  principal  object  of  interest,  and  upon  testing  her  speed,  it 
was  found  that  with  the  engines  making  45  revolutions,  and  wiih  her  jib 
set,  her  rate  of  speed  through  the  water  was  6-8  knots.  The  Teazer  proved 
to  be  the  slowest  boat  of  the  fleet.  In  Halfway  Reach  the  Black  Eagle 
put  on  her  full  speed,  and  soon  came  up  to  the  Amphion,  aud  then  reducing 
her  engines  to  lialt  speed,  she  kept  within  hail  of  the  Amphion  during  the 
remainder  of  the  cruise.  Their  lordships,  who  took  their  station  on  the 
paddle-box  of  the  Black  Eagle,  with  Sir  J.  J.  Gordon  Bremer,  paid  espe- 
cial attention  to  the  Ampliiou,  aud  signalled  to  hoist  the  spanker  sail,  the 
wind  then  blowing  stifl'lrom  tlie  south-cast.  The  log  was  again  thrown  over- 
hoard,  and  the  speed  with  the  engines  at  forty-seven  revolutions  proved 
to  be  78  knots.  When  the  squadron  reached  Eritb,  the  Minx,  which  is 
a  taster  boat  than  either  the  Amphion  or  Teazer,  soon  headed  the  fleet, 
the  Amphion  holding  on  her  way,  with  the  Kite  on  her  larboard,  and  the 
Black  Eagle  on  her  starboard,  quarter;  the  Teazer  a  considerable  distance 
asleru,  and  the  Growler  (which  hud  been  detained  at  Woolwich)  just 
bearing  in  sight.  The  squadron  passed  Erith  at  a  quarter-past  twelve, 
and  a  signal  was  then  hoisted  from  the  Admiralty  yacht  (Black  Eagle)  to 
put  on  more  sail  ;  an  order  which  could  not  then  be  complied  with,  as  the 
wind  was  unfavourable.  lu  Long  Reach,  the  speed  of  the  Amphi>n  was 
tried  at  the  measured  mile,  which  was  done  iu  8  luin.  52  sees.,  the  tide 
having  just  ebbed  ;  this  gives  a  rate  of  speed  equal  to  6'760  knots,  or  about 
8  miles,  with  the  engines  making  441  revolutions.  As  the  squadron  neared 
Greenhithe,  their  lordships  boarded  the  Amphion,  and  ordered  all  sail  to 
be  set.  The  spanker,  jibs,  and  topsails  were  then  set,  and  this  vessel, 
under  the  conjoint  influences  of  wind  and  steam,  careered  rapidly  on  her 
way.  The  Growler,  which  had  continued  her  course  at  full  speed,  here 
overhauled  the  fleet,  and  passing  the  Amphion  to  port,  took  up  her  statioQ 
as  the  leading  steamer  on  the  starboard  side.  The  squadron  stood  on 
through  Sea  Reach,  where  the  full  operation  of  both  wiud  and  tide  was 
felt;  and  here  the  log  gave  a  speed  of  10  knots.  Having  reached  the 
estuary  of  the  Thames,  their  lordships  signified  llieir  wish  to  return,  and 
the  Amphion  was  brought  round  with  great  celerity,  and  they  embarkid 
at  once  on  board  the  Black  Eagle,     it  may  be  as  well  lu  stale  that  this  is 
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the  first  time  the  experimeDtal  trials  with  the  Amphion  have  proved  suc- 
cessful. In  all  former  trials  the  success  was  most  incomplete,  the  engines 
woulil  scarcely  work  fur  half  an  hour  without  stopping,  owing  to  the 
canvass  collapsing.  Metal  valves  have  now,  on  the  recommendation  of 
the  authorities  at  Woolwich  been  adopted,  and  the  result  has  proved  in 
the  highest  degree  satisfactory.  A  correspondent  says — "  considering  the 
great  size  of  the  Amphion,  and  that  her  auxiliary  engines  are  only  of  300- 
horse  power,  a  very  small  proporlion  for  a  frigate  of  36  guns,  her  progress 
through  the  water  was  surprising,  and  leads  to  the  belief  that  she  will 
prove  one  of  ihe  most  serviceable  vessels  afloat."  She  carried  with  her 
in  this  cruise,  all  her  guns,  with  stores,  provisions,  and  water,  for  three 
months,  and  a  large  supply  of  coals. 


NOTES  ON  FOREIGN  WORKS. 

Alpine  Vienna  and  Trieste  Railway. — This  line,  from  Cilly  to  the  end  of 
the  Saun  valley  (14  English  miles),  has  been  just  completed,  and  ranks  now, 
hy  the  skill  employed  thereon,  as  well  as  the  great  beauties  of  Alpine 
scenery,  amongst  the  most  remarkable  objects  of  Styria.  The  bridge,  in 
fine,  which  has  been  thrown  across  the  Saun  (near  its  confluent  with  the 
Save),  is  the  culminating  point  of  the  whole  work.  Conformalily  with  the 
difficulties  presented  hy  the  grounfl,  it  consists  of  an  oblique  arch,  whosecircu- 
lar  opening  is  100  cubits.  The  three  minor  arches  will  have  a  span  of 
12  cubits  in  the  lieht,  their  height  being  40  feet.  The  construction  of  the 
protecting  dyke  was  accomplished  by  iron  bars  being  screwed  perpendicu- 
larly to  the  rock-bed  of  the  Saun,  on  which  bars  the  piles  were  planted. 
The  difficulty  of  Alpine  ground  may  he  guessed  from  the  fact,  that  from  the 
watering  place  of  Tiiffer  to  Steinhiucken  (a  distance  of  four  English  miles), 
the  embankments  of  the  road  amount  to  12,000  cubic  klafter.  M.  Pico,  the 
engineer,  is  much  praised  for  the  choice  of  the  most  solid  materials,  and 
for  the  solidity  of  the  works.  The  Bath  of  Tiiffers  was  known  and 
resorted  to  hy  the  Romans. 

Great  Continental  Raibray  Lines. — A  joint  meeting  of  the  directors  of 
the  different  lines  forming  those  from  Vienna  to  Hamburg,  and  Vienna  to 
Stettin — the  first  140,  the  latter  12.5,  German  leagues  (15  to  a  degree),  have 
met  at  Berlin,  and  concerted  a  plan,  by  which  the  first  distance  can  be  ac- 
complished in  44  hours,  and  the  latter  in  40  hours,  either  going  or  coming. 
The  train  will  leave  Vienna  at  7  o'clock,  p.m.,  arrive  next  day  at  noon  at 
Breslau,  where  it  will  stop  four  hours ;  start  at  4  p.m.,  and  arrive  at  5  a.m. 
at  Berlin,  whence  it  will  start  for  Hamburg  or  Stettin  at  7.  It  is  stated, 
that  the  Berlin  and  Magdeburg  company  wish  to  purchase  the  interest  of  the 
Magdeburg  and  Leipsig  line,  at  the  enormous  interest  of  250  per  cent. ;  but, 
however  foresighted  the  plans  of  the  company  may  be,  it  is  pretty  well  ac- 
knowledged now  in  Germany,  that  over-speculating  ought  to  be  rather  called 
unrfer-s  peculating. 

Regulation  and  Drainage  of  the  Rhine. — After  the  terrible  disasters 
which  the  overflowing  of  this  river  caused,  last  year,  near  Vaduz  (Switzer- 
land), surveys  and  plans  for  the  above  purpose  have  been  made  by  Colonel 
Lanicea  and  a  nundier  of  Swiss  engineers.  According  to  this  plan,  an  area 
of  about  5,000.000  square  klafters  (cubits)  of  arable  land  could  be  gained 
in  this  spot,  hitherto  considered  most  barren. 

Spanish  Surveys. — The  activity  which  reigns  in  some  departments  of  Spa- 
nish science  and  industry,  is  fairly  exhibited  in  a  gigantic  chart  just  pub- 
lished— **  Gran  Mape  de  la  Isia  de  Mallorca."  Its  dimensions  are  67  inches 
(pulgadas  castellanas)  by  52  inches.  Its  detail  of  ports,  harbours,  bays,  and 
Other  features  of  the  island  of  Majorca,  are  accurately  rendered. 

Brussels. — M.  Peter  Dabrren,  merchant  of  Cologne,  has  been  introduced  to 
the  king,  for  the  purpose  of  laying  before  his  majesty  his  new  plan  for  pre- 
venting accidents  on  railways.  It  consists  of  an  ingenious  plan  of  suddenly 
detaching  the  engine  from  the  train,  and  bringing  it  to  a  stand  still.  The 
inventor  intends,  also,  to  have  his  discovery  tested  in  other  countries. 

Literary  and  Art  Property  in  Austria. — An  imperial  decree  has  been 
lately  published  on  this  subjfct — the  purport  of  which  is  consonant  with 
similar  regulations  enacted  previously  by  the  Emperor  of  Russia.  The  copy- 
right for  any  ideal  property  [ideate  Eigenthuni)  lasts  during  the  lifetime  of 
the  author  or  artist,  and  thirty  years,  in  the  main,  after  his  death.  Foreign 
(not  German)  woiks  are  treated  according  to  a  standard  of  "material  reci- 
procity." Austria  has  not  joined  the  Anglo-Prussian  convention  of  literary 
and  art  property — but  Saxony,  Hanover,  and  others,  have. 

The  Fossil  Sea-Serpent. — Dr.  Koch,  who  brought  to  this  country  the 
Missourri  mammoth,  exhibited  in  Egyptian  Hall,  has  also  discovered  in  Ame- 
rica the  fossil  remains  of  an  ophidian  animal  of  immense  size,  vihich  he  calls 
Hydrarchos.  It  possesses  a  vast  number  of  vt-ry  large  vertebrae,  and  is  the 
most  extraordinary  specimen  of  the  so-called  antediluvian  creation  extant. 
It  has  been  exhibited  at  Berlin,  and  the  king  has  given  orders  to  purchase 
it,  notwithstanding  Dr.  Koch  requires  an  extraordinary  price  for  it. 

Drainage  of  Land  in  Dalmatia. — The  valley  of  the  Narento  (Narnna  of 
the  Romans)  was  one  of  the  corn-depots  of  antiquity,  but  now  presents 
nothing  hut  a  succession  of  unwholesome  bogs  and  wilds,  to  which  the  at. 
tention  of  government  has  at  length  been  awakened.  M.  Matteis  has  been 
directed  to  examine  and  report  on  the  regulation  of  the  river  Narenta,  the 


most  considerable  between  Trieste  and  Greece.  It  forms  a  delta  at  its  em. 
bouchure,  and  its  inundations  have  hitherto  spread  at  random,  and  the 
mould  being  best  retained  between  the  coppices  of  vineyards,  merely  served 
to  increase  their  fertility.  M.  Matteis  proposes  two  different  systems — first, 
the  so-called  bonificazione  per  sedimeuto  stream  or  warping,  similar  to  the 
old  Egyptian  method,  by  which,  during  the  floods,  the  water,  impregnated 
with  alluvial  soil,  is  directed  to  and  retained  in  such  places  where  it  is  most 
required  to  elevate  and  fertilise  the  soil ;  secondly,  by  the  usual  method  of 
dykes  and  channels.  The  first  plan  is,  obviously,  the  best,  as  no  land  is  lost 
by  the  cutting  of  canals,  &c. ;  but  the  expense  is  very  great.  Thus,  most 
probably,  the  second  plan  will  be  adopted  with  the  Narenta:  one  of  the 
principal  reasons  for  its  adoption  is  the  attention  here  paid  to  the  rearing  of 
the  silkworm,  and  as  the  mulberry  trees  attain  an  extraordinary  size  (some 
being  15  feet  in  circumference),  it  is  proposed  to  plant  them  along  the  canals, 
and  thus  strengthen  and  solidify  the  consistency  of  the  soil. 

Australian  Antiquities. — Although  this  title  may  sound  somewhat  anoma- 
lous, we  have  assumed  it  deliberately, — as  it  can  be  proved  to  evidence,  that 
as  soon  as  man  transgresses  the  limits  of  animality,  he  becomes  a  monumen- 
tal being,  if  we  may  so  term  it.  Although  many  other  criteria  have  been 
assigned  to  the  idea  of  humanity  (speech,  using  of  instruments,  &c.),  yet  it 
is,  after  all,  art  of  some  kind  or  other  which  marks  the  limits  between  brutes 
and  human  beings.  In  Australia,  a  continent  of  extremely  novel  furmatioa 
and  civilisation,  these  art-tiaces  cannot  be  but  very  faint — still,  they  exist. 
We  count  amongst  them  those  native  roads,  as  they  are  to  be  met  with  in 
many  parts  of  New  Holland  and  Tasmania ;  and  avail  ourstlves  of  some 
notices  derived  from  a  colonial  publication  :  "  Our  savages  know  of  no  rule, 
no  system,  except  where  they  are  absolutely  forced  to  resort  to  it.  In  their 
wanderings  through  open  plains,  they  follow,  even  if  their  numbers  be  con- 
siderable, their  own  fancy  ;  but,  if  any  locality,  which  they  have  to  pass, 
presents  any  particular  feature — for  instance,  is  encompassed  by  swamp,  and 
the  like  ;  then,  as  a  matter  of  course,  a  certain  direction  is  given,  and  must 
be  followed.  This  is  the  reason  why  regular  roads  (paths)  of  Ihe  Papnas 
are  rather  frequently  met  with.  Such  are  to  be  found  on  the  coal-sandstone 
rocks  between  Botany  Bay  and  Point  Haking ;  but  the  most  remarkable  are 
in  Byron's  Valley,  Australian  Alps,  where  the  wandering  of  tribes  of  several 
hundred  persons,  has  worn  off  the  sward  of  the  soil,  and  even  impressed  the 
granite  underlaying  it.  From  these  to  the  Llama  roads  of  Mexico  and  Peru 
is  but  one  step.  These  paths  are  the  only  historical  monument  which  th« 
Papua  leaves  behind  him — if  we  except,  perhaps,  large  accumulations  of 
oyster  and  cockle  shells,  near  the  sea  shore ;  and  which,  as  some  instruments 
to  open  them  which  have  been  found  amongst  the  heaps  testify,  have  beea 
thus  accumulated  by  these  people  frequenting  and  feeding  at  such  places  for 
a  series  of  years.  Transgressing  from  these  aboriginal  antiquities  to  Euro- 
pean ones  in  the  Australian  colonies,  we  presume,  that  a  freestone  slab  above 
the  door  of  one  of  M.  R.  Campbell's  warehouses  in  Sydney  Cove,  engraved 
with  the  date  of  1302,  will  be  once  valued  as  the  oldest  inscription  of  the 
kind  in  Polynesia." 

Her  Majesty  and  the  Royal  Consort's  Private  Art  Collections. — Un- 
ostentatious as  many  other  of  the  Queen's  endeavours  at  general  im- 
provement—the  establishing  ot  an  especial  school  for  the  children  of  the 
domestic  household  and  the  labouiers  at  the  royal  palace,  and  other  acts — 
the  art  collections  at  Buckingham  Palace  and  Windsor  Castle  are  also  judi- 
ciously, yet  unceasingly,  increased.  As  the  sovereigns  of  this  country,  for- 
tunately, do  not  possess  the  power  to  draw  on  the  Treasury  for  any  amount, 
their  collections  do  not  consist  of  bulky  and  costly  specimens — but  of  a 
number  of  select  and  clever  engravings,  drawings,  miniatures,  &c.,  which, 
while  they  pleasantly  and  worthily  occupy  the  leisure  hours  of  the  royal 
couple,  will  serve  as  early  incentives  to  their  growing-up  family,  and  at  a 
future  time  (be  it  a  remote  one)  merge  into  the  general  stock  of  the  coun- 
try's art-trophies. 


NOTES  OF  THE  MONTH. 

The  new  Roman  Catholic  church  in  St.  George's  Fields,  by  Pugin,  has 
been  advertised  as  open  to  the  public. 

The  Royal  Institute  of  British  Architects  have  published  a  copious  cata- 
logue of iheir  library. 

The  great  east  window  of  St.  Peter's  church,  at  Sudbury,  is  being  re- 
stored by  Mr.  Sprague,  of  C'olchesier,  at  the  sole  expense  of  Dr.  Maclean. 

The  Bishop  of  Norwich,  at  his  last  visitation,  made  some  very  strong  re- 
marks against  pews,  and  expres.sed  his  gratification  that  his  cathedral  wag 
now  thrown  open  through>>ut  to  all  classes. 

The  improvements  in  Durham  Cathedral  are  making  most  satisfactory 
progress. 

There  has  been  an  unfortunate  accident  on  the  Shrewsbury  and  Chester 
railway,  by  the  falling  in  of  a  large  viaduct  bridge,  by  a  train  being  thrown 
into  the  river. 

The  great  tunnel  for  the  new  station  at  Liverpool,  and  running  from 
Clarence  Duck  to  Edgthill,  has  been  begun  at  the  surface. 

A  beautiful  iron  steamer,  named  the  Oberon,  was  bst  month  sent  oot 
from  the  yard  of  the  Messrs.  Ueunie,  She  is  of  050  ions,  and  200  norsa 
power. 
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London,  Brighton,  and  South  Coast  Railway  Company. — Tlie  directors 
haviu*r  (Jeciiied  upon  liie  coriipetiljon  designs  for  the  terniinus  at  New- 
haven,  have  awarded  the  preniiuin  of  £100  to  Messrs.  J.  W.  and  W.  A. 
I*ap\vor;h,  of  Caroline-street,  iledfoid-s'iuare  ;  and  that  of  £50  to  Mr, 
Martin  Siutely,  of  Cio\ver-stre*-t,  Bfdford-square. 

The  Hanover  and  Marburg  railway  has  been  opened. 

The  Crouihn  Atmosftheric  System. — The  Croydon  Atmospheric  Railway 
is  at  an  end  !  At  a  Hoard  meeiitij;  on  Tuesday,  May  4,  it  was  determined 
that  the  line  should  he  shut  up ;  and  this  was  done  fortliwith. 

Prevention  of  Oxidation  of  Mcla/s. — A  correspondent  of  the  Mining  Jour- 
»(i/,  says — '■  I  have  been  led  to  adopt  a  simple  mclhod  of  coating;  melals,  by 
the  agency  of  an  acid,  so  as  to  secure  them  most  ellicienliy  from  the  de- 
teriorating influence  of  oxidation.  The  article  to  be  coated  is  first  dipped 
in  a  dilute  acid,  composed  of  two  parts  sidphuric  acid  ati'l  one  nitric  acid, 
in  nine  parls  water.  After  immersion  in  this  solution,  the  article  is  to  be 
washed  in  clean  water,  and  then  allowed  to  drain  ;  and  so  soon  as  it  ap 
pears  to  be  dry,  it  is  to  be  brushed  over  with  copal  or  lac  varnish  ;  the  var- 
nish attaches  itself  (irmly  lo  the  acidulated  surface  of  the  metal,  and  never 
peels  oir.  The  best  species  of  varuit^h  for  this  purpose  is  probably  copal, 
lo  which  is  adde.I  a  little  litharge.  I  have  subjected  sheet-iron  thus  treat- 
ed to  the  conMnued  nctiun  of  sea  water  for  several  months,  without  its  sus- 
taining any  injury.  It  is,  perhaps,  worth  while  for  ship  owners  to  con- 
sider whether  a  consideiable  economy  would  not  result  from  the  applica- 
tion of  tills  method  to  the  copper  sheating  of  ships." 

Sawinjx  Engine. — At  the  Royal  Institution.  April  IG,  Prof.  Faraday 
called  the  attention  of  the  members  to  a  working  model  of  a  sawiug-en- 
gine,  invented  by  Mr.  Cotbran.  15y  ibis  engine  wood  can  be  cut  into 
curves  o( (ioithle  curvature  {i.  e.,  curves  in  two  planes).  This  is  effected  by 
the  saw  being  made  to  turu  on  a  vertical,  while  the  wood  is  turned  at  the 
same  time  on  a  horizontal,  axis. 

Recent  Depressiona  in  the  Land.—X  paper  was  read  at  the  Geological 
Society,  Feb.  24,  by  J.  S.nithj  Esq.,  on  the  above  subject.  Mr.  Smith 
gives  the  result  of  cari'ful  measurements  of  the  sea-level  above  the  pave- 
ment of  the  famous  Temple  of  Serapis  near  Pozzuoii.  These  measure- 
ments, made  independently  in  the  years  1819,  I82G,  IS3S,  1843,  and  1845, 
by  Mr.  Smith,  Prof,  Forbes,  and  the  Chevalier  Niccolini,  all  conspire  to 
prove  a  gentle  subsiiience  of  the  land  on  which  the  temple  stands  at  a  rate 
of  about  one  inch  annually.  Mr.  Smith  j^ives  other  proofs  of  the  encroach- 
ments of  the  sea  from  an  engraving  in  the  *'  Vera  Antichita  di  Pozzuoii," 
published  at  Rome  in  IG52,  where  the  churches  are  represented  as  inter- 
vening between  the  three  columns  and  the  sea.  These  churches  are 
washed  away,  as  well  as  two  sea-wails,  built  one  within  the  other  for  the 
protection  ot  the  road.  Mr.  Smith  then  gives  a  variety  of  proofs,  histori- 
cal and  geological,  of  the  subsidence  of  parts  of  the  coast  of  Normandy, 
Brittany,  and  the  Channel  Islands.  The  stumps  of  trees  are  seen  stand- 
ing in  the  sea,  in  spots  where,  at  high  water,  the  sea  is  GO  feet  deep  ;  and 
Mr.  Smith  has  ascertained,  fr(»m  MSS.  of  the  ninth  century  in  the  Library 
of  Avranches,  that  these  forests  were  tranquilly  submerged  about  that 
period.  Mr.  ^mith  also  states,  on  the  authority  of  Capt.  Martin  White, 
R.N.,  that  on  the  coast  of  Normandy,  lines,  evidently  artificial,  and  appa- 
rently stone  walls,  are  seen  under  water  running  out  to  sea,  and  that  the 
lead  in  sounding  on  that  coast  frequently  brings  up  fragments  of  bricks 
and  tiles,  which  he  is  convinced  are  the  ruins  of  submerged  buildings. 

Electrical  Musical  Instrument. — At  the  French  Academy  of  Sciences, 
M.  Froment  presented  a  little  electrical  instrument,  with  a  vibrating  blade 
yielding  a  sound.  It  is  composed  of  a  small  electro-magnet  of  iron,  the 
contact  of  which  oscillates  between  one  of  the  poles  and  a  stop  against 
which  a  spring  causes  it  to  bear.  An  electric  curreut,  introduced  into  the 
apparatus,  passes  by  the  contact  in  iron  and  the  stops  in  such  a  way  that 
the  circuit  is  cut  off  when  these  two  pieces  are  separated.  This  last  effect 
t?»kes  place  when  the  wire  of  the  magnet  is  interposed  in  the  circuity  for 
it  then  attracts  tlie  contact  which,  in  abandoning  the  stop,  interrupts  the 
flow  of  the  current.  The  m-ignetic  power  then  ceases,  the  irou  blade 
pushed  by  the  spring  returns  to  strike  the  stop,  and  again  closes  the  cir- 
cuit. A  new  magnetic  power  is  again  given,  and  again  checked,  and  all 
this  with  great  rapidity,  so  as  to  cause  several  thousand  beats  in  a  second. 
]5y  turning  the  screw  which  serves  to  vary  the  amplitude  of  the  vibration 
and  the  immediate  force  of  the  spring,  the  instrument  can  be  made  to  give 
out  all  the  sounds  upon  the  musical  scale.  The  instrument  being  so  regu- 
lated as  to  give  out  a  fixed  sound,  the  slightest  variations  in  the  intensity 
of  the  curreut  employed  cause  corresponding  variations  in  the  sound  ;  and 
thus  the  apparatus  may  be  employed  to  judge  of  the  regularity  of  the 
passage  of  electricity  in  various  instruments  used  in  electrical  experi- 
ments. 

Fresco  Painting.— K  new  method  of  painting  as  a  substitute  for  fresco  has 
been  discovered  by  a  French  artist,  M.  Chevot.  It  is  called  by  the  author 
/•ypsf/uo  Mi.rturale,  and  consists  of  a  composition  which  effectually  resists 
tlie  action  of  saltpetre,  so  fatal  to  fresco  painting  wherever  there  u  saltpetre 
in  the  walls  on  which  it  is  laid.  The  effect  of  M.  Chevot's  painting  is  as 
bold  as  that  for  wliich  it  is  a  substitute,  and  the  colours  are  as  vivid.  It 
possesses  not  merely  the  advantage  of  resisting  the  effect  of  saltpetre,  but 
can  be  washed  when  dirt  or  dust  has  accumulated  upon  it  with  quite  us  much 
iiecurity  as  oil  paintings. 
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GRANTED    IN   EXGLAND    FROM  APRIL    24,     TO  MAY     18,    1847. 

Six  Months  allowed  for  Enrolment^  unless  otherwise  expressed. 


Theodore  Hyla  Jennens,  of  Birmingliam,  manufacturer,  for  "  an  Improved  method  or 
improved  mplhods  of  manuiact'iring  papier  mach^  ariitles,  aNo  a  iitw  or  Improved  n»e- 
th(Ki  of  ornamentinii;  papier  mach^  articles,  wbitli  said  method  of  oriiaoieriting  punier 
maeh^  arliflss,  is  also  applicable  for  ornamental  purposes  generally." — Scaled  Apiil  1'4, 

John  Morgan,  of  Kaat  Greenwich,  manager,  for  "  ceitaiti   Impr  vrments  in  machinery, 

applicable   to  preparing  and  spinning  flax   and  hemp,  and  other  libtous  substances." 

April  "J". 

Jonathan  Atkinson,  of  Liverpool,  in  the  county  of  Lancaster,  soap  boiler,  for  "a  new 
mrthtid  of  manufacturing  soap." — April  27 . 

Caroline  Watson,  of  Chorley,  in  the  county  of  Lancaster,  for  "  Improvements  in  appa- 
ratus for  filtering."     (A  communication.) — April  '27. 

Alfred  Vincent  Newton,  of  Chancery-lane,  Middlesex,  mechanical  draughtpman,  for 
"  certain  Improvements  in  the  construction  of  'oads  or  ways,  and  in  ttit  carriages  to  b» 
used  thereon."     (A  communication.)— April  27. 

Thomas  Denne,  of  Bermondsey,  Surrey,  strap  manufacturer,  for  *' Improvements  in 
the  maimfsclure  of  grease  or  composition  for  atmospheric  pipes,  and  for  lubricating  the 
axles  and  niuvjug  pans  of  machinery." — April  27 ., 

John  Coates,  ol  Seedley,  in  the  county  of  Lancaster,  calico  printer,  for  "  Improvements 
in  machinery  or  api>aratus  for  cleaning  the  surface  of  woven  labrics.  or  freeing  tht*  tame 
from  tihruus  or  other  loose  matters,  previous  to  printing  ihereoe," — A[jrii  27. 

George  Thomson,  of  Nottingham,  cabinet-maker,  for  "  Improvemeols  in  machinery  for 
sawing  wood  and  other  substances." — April  27. 

Marie  MaUoie  D'Hervilty  Hahnemann,  of  Rue  Clichy,  Paris,  and  Hency  Petitpierre,  of 
Place  de  Chateau  Rouge,  Paris,  for  *'  Improvements  in   instruments  for  writing."— April 

Robert  Broad,  of  Tipton,  in  the  county  of  StaflFord,  engineer,  for  '*  Improvements  in 
railway  turn-tables."— April  28. 

Richard  Archibald  Hrooman,  of  Fleet-streut,  London,  for  "certain  Improvements  ia 
railway  turn  tablea."     (A  cocnrounication.)— April  litf. 

Willia.n  Carter  Stafford  Percy,  of  Manchester,  upholder,  for  "Improvements  in  ma- 
chinery  for  making  an  1  dressing  bricks  and  tiles,  and  iu  certain  sheds  and  kilns  iy  which 
bricks  and  tiles  are  i  ried  and  burnt." — April  2'^. 

John  Spettr.  of  G'oricester-ro  id,  Hyde-park-gardens,  gentleman,  for  '*  Improvements 
1p  piano  faries,  and  In  the  musical  scale  uf  notes  in  use  for  such  instruments,  and  also  wo 
apparatus  to  facilitate  the  action  of  the  lingers  on  the  keys  of  the  piano-fo  tes." — April 

John  Elce,  of  Manchester,  machine  maker,  and  Richard  Bleasdale,  of  Rochdale,  me- 
chanic, for  "cfrtain  Improvemeuls  in  machinery  for  preparing  and  spinning  cotton -wool, 
and  other  librous  3nl)5iaiices." — May  4. 

William  Newton,  of  Chancery-lane,  civil  enKineer,  for  "Improvements  in  machinery 
for  letttr-prtfss  priming."     (A  communication. j  -May  4. 

Joseph  Tiiylor,  of  Tipton,  in  the  county  of  Stafford,  engineer,  for  "  a  certain  Imorove- 
ment  or  certain  improvements  in  the  construction  and  manufacture  of  wheels  for  railways 
and  other  carriages." — May  4. 

Gardner  Stow,  of  King-street,  Cheapside,  gentleman,  for  "  Improvements  in  the  con- 
struction of  steam-vesseb,  and  an  apparatus  for  propelling  ships  and  other  vessels.*'  (A 
communication.)— May  4. 

William  Henwood.  of  Portsea,  in  the  county  of  Southampton,  naval  architect,  for  "  Im- 
provements in  propelling  vessels,  and  in  steam- vessels." — May  4. 

Lemuel  Wellman  Wright,  of  Chalforii,  in  the  county  of  Gloucester,  engineer,  for  "  cer- 
tain  Improvements  in  macUinery,  or  apparatus,  for  siveeping  or  cleansing  cbininies,  flues, 
and  other  similar  purposes." — May  4. 

Fennell  Allman,  of  Chailes-street,  St.  James'8-s:]uare,  Middlesex,  consultinp-engineer, 
for  "  an  Improved  mode  of  making,  lorming,  or  shaping  candles." — May  4. 

Conrad  Haverkam  Greenhow,  of  North  Shields,  gentleman,  for  *'  Imp'-ovements  la  the 
constrnctiun  of  ships  or  vessels,  and  in  propelling  ships  or  vessels." — M  ay  4. 

John  Horsley,  of  Ryde,  Isle  of  Wight,  practical  chemist,  for  **  Improvements  in  pre- 
servmg  animal  and  vegetable  substances.*' — May  G. 

Herbert  Spencer,  of  Lkiyd-street,  Lloyd  square,  Cterkenwell,  civil  engineer,  for  "cer- 
tain Improvements  in  machinery,  lot  planing  and  sawing  wood,  parls  oi  which  impruve- 
ments  are  applicable  to  machinery  for  cutting  certain  niher  subsluuces." — Jlay  6. 

Moses  Poole,  of  London,  gentleman,  for  "  Impnivemcnls  in  apparatus  fur  connecting 
and  disconnecting  railway  carriages."     (A  communication.)  — May  (i. 

Charles  Fox,  of  No.  3,  Trafalgar-square,  Charing-cross,  Middlesex,  engineer,  and  John 
Coopa  Haddan,  of  No.  11,  Upper  Woburn-place,  civil  engineer,  fur  "Improvements  in 
railway-cbairs,  and  switches  in  trenails  or  fastenings,  and  in  machinery  for  preparing  rail- 
way sleepers." — May  tt. 

Joham  Gossob  Sejrig.  of  New  Lenton,  in  the  county  of  Nottingham,  engineer,  for 
"  certain  Improvements  in  piopelling  on  land  and  on  water." — May  tj. 

Isham  Baggs,  of  Hoir>rd-square,  Middlesex,  for  "  certain  Improvements  in  the  pro- 
duction and  management  of  arihicial  light." — fllay  7. 

Joshua  Fielden,  Esq.,  of  Waterside,  Todmorden,  in  the  county  of  Lancaster,  far  "an 
Improved  mode  of  laying  and  pressing  cotton,  silk,  wool,  fl  ix,  and  other  tibrous  matters, 
into  cans,  baskets,  boxes,  and  other  depositories." — May  B. 

Amos  Bryant,  of  Heavitree,  in  the  county  of  Devonshire,  gardener,  and  Richard  Tot- 
hill,  also  of  Heaviiree,  in  the  same  county,  surgeon,  for  **  Improvements  in  preparing, 
constructing,  and  draining  land,  and  an  improved  implement  or  implements  to  be  u«e<l 
therein." — .Wny  S. 

William  Norman,  of  Paradise-place,  Pinsbury,  Middlesex,  cabinet-maker,  for  "  Im- 
provements  in  the  construction  of  expanding  or  dining  tables." — May  10. 

John  Martin,  of  Allsop's-terraoe.  Middlesex,  fur  "Improvements  in  apparatus  and 
means  used  when  draming  cities,  towns,  and  other  inhabited  places."— May  H. 

John  Tottersall  Cunliffe,  of  Mancliester,  hide  merchant,  for  **  certain  Imurovements  in 
pickers,  for  power  looms,  and  also  in  the  tools  or  apparatus  for  manufacturing  the  same." 
—May  14. 

John  Thomas  Gray,  of  Wardour- street,  Middlesex,  bootmaker,  for  "  an  Improved  boot 
and  shoe."— May  14. 

Thomas  Shipp  Grimwade,  of  Sheepcote  Farm,  Hairow-on-the-Hill,  Middlesex,  for  "  a 
new  mode  of  treating  milk  for  puri)0ses  of  nutriment." — May  14. 

Thomas  Hazeldine,  oi  Brndenell-place,  New  North  Road,  Middlesex,  engineer,  for 
**  Improvements  in  the  construction  of  lurnaces." — May  Id. 

Richard  Peyton,  of  the  Bordesley  Works,  Birmingham,  metallic  bedstead  manufac- 
turer, Jonathan  Harlow,  ol  BirJe^lL-y  Wv'rk^,  aforesaid,  R'ld  Thomas  Home,  o(  thi 
Borough  of  Birmingliam,  biass-fouudcr,  for  *•  I(Uproveraents  iu  the  raaiiufaeture  of  bea- 
steads."— May   lb. 
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THE  NEW   PALACE   OF   WESTMINSTER. 

THE    HOUSE   OF   LORDS. 

With  an  Eitgracing,  Plate  X. 
Architecture  is  pre-eminently  a  royal  art — princes,  pontiffs,  and  prelates 
have  paid  more  direct  homage  to  it  than  to  any  other  of  the  fine  arts.  In 
the  palmy  days  of  Christian  architecture — ere  its  decay  was  insulted  by 
the  mongrel  abortion  which  its  call  Classic — the  spoils  of  conquerors,  the 
revenues  of  rich  churches,  the  votive  treasures  of  pilgrims,  the  dowries  of 
king's  daughters,  the  gains  of  merchants  and  burghers,  the  tribute  of  pro- 
vinces, were  not  considered  contributions  too  munificent  for  the  erection  of 
those  stupendous  edifices  which  adorned  every  town  and  cily  of  raedieeval 
Europe.  In  our  own  country,  from  the  time  when  the  Saxon  Ethelbert 
founded  the  abbey  of  St.  Augustine  at  Canterbury,  till  Henry  the  Seventh 
reared  the  magnificent  chapel  at  Westminster  which  bears  his  name,  zeal, 
wealth,  and  power  had  scarcely  any  other  historical  records  but  palaces, 
colleges,  and  cathedrals.  Architecture  seems  to  have  been  a  ruling  and 
pervading  idea  in  the  minds  of  the  people  of  those  times.  The  mailed 
knight,  returning  from  the  wars,  made  it  his  chief  care  to  adorn  the  abbey 
adjacent  to  his  castle — or,  at  least,  to  found  a  costly  chantry  in  which 
prayers  might  be  made  for  him  when  departed.  Rival  monasteries  strove 
with  all  their  energy  to  outvie  each  other  in  the  magnitude  and  decoration 
of  their  edifices;  their  brethren  travelled  far  and  wide  to  levy  contribu- 
tions ;  and  every  art  which  zeal  and  experience  could  suggest,  or  supersti- 
tion and  credulity  render  available,  was  put  in  requisition. 

All  this  took  place  in  days  when  competition  designs  and  tenders  for 
building  by  contract  were  not  yet  invented.  The  common  people  shared 
in  the  architectonic  enthusiasm  of  their  superiors.  There  were  more  pen- 
nies than  golden  pieces  among  the  ofTerings  :  and  they  who  were  too  poor 
to  give  even  pence,  freely  bestowed  their  labour — felled  trees,  quarried 
stone,  dug  earth,  carried  burdens,  and  considered  no  task  too  toilsome,  so 
that  they  might  be  gladdened  by  seeing  their  beautiful  church  rising,  day 
after  day,  before  their  eyes.  It  was  a  sorrowful  sight  when  the  work 
stood  still  because  of  war  or  for  lack  of  means.  The  pride  taken  in  the 
task  by  these  men,  who  were  the  lowest  and  humblest  that  lived  in  what 
have  since  been  called  the  Dark  Ages,  is  now  so  entirely  out  of  date — so 
utterly  unlike  any  modern  popular  feeling — as  to  seem  incomprehensible, 
and  almost  improbable.  To  them  the  great  fabric,  as  it  gradually  towered 
above  their  cottages,  and  became  the  way-mark  of  the  country  round,  was 
the  chief  boast  and  glory  of  their  native  place  :  and  if  they  might  only  see 
with  their  own  eyes  the  wondrous  work  at  length  accomplished,  which 
had  slowly  grown  beneath  their  hands  and  the  hands  of  their  fathers,  and, 
perhaps,  grandfathers  before  them, — then,  indeed,  their  highest  ambition 
was  accomplished.  These  poor  men  were  very  spendthrifts  in  their  love 
of  the  Beautiful. 

Much  of  this  feeling  doubtless  was  due  to  the  prevaling  influence  of  the 
church  and  religious  or  superstitious  motives.  But  even  after  making  a 
liberal  allowance  on  this  score,  a  great  deal  remains  which  is  only  ex- 
plicable on  the  supposition  of  a  general  enthusiasm  for  noble  architecture. 
The  religious  bodies  themselves  had  little  to  gain  by  the  mere  decoration 
of  their  edifices  :  they,  at  least,  must  have  been  sincere  in  their  masonic 
zeal ;  for  had  their  churches  been  as  hideous  as  meeting-houses  in  modern 
manjufacluring  towns,  or  as  contemptible  as  genteel  chapels  of  ease  in 
fashionable  watering-places,  their  own  condition  would  have  remained 
unaffected.  They  ministered  in  no  way  to  their  personal  luxury  or  love  of 
ease  in  adorning  buildings  destined  for  no  private  or  secular  uses.  Neither 
could  the  laity  have  been  animated  by  selfish  motives  alone  ; — the  hope  of 
absolution,  indulgence  and  easy  exemption  from  penance,  could  not  have 
sufficed  alone.  The  unanimity  of  purpose  throughout  widely  separated 
countries,  its  continuance  for  centuries  in  succession,  and  its  universality 
among  all  grades  and  classes,  sufficiently  show  that  not  external  induce- 
ments alone,  but  internal  feelings  also,  must  have  been  in  operation.  The 
internal  feelings  which  infiuenced  these  votaries  of  art  were  chiefly — a 
strong  love  of  home,  an  honest  ambition  for  the  honour  of  their  birth-places, 
and  a  fond  desire  to  raise  up  something  in  their  familiar  haunts  which 
might  draw  the  wayfarer  and  stranger  out  of  their  road,  to  marvel  at 
its  exceeding  beauty  and  excellence. 
Accordingly,  their  architecture  was  of  home-growth  and  contemporary 
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— it  was  essentially  their  own.  These  men  were  neither  cosmopolitans 
nor  archaologists :  they  sought  neither  for  exotic  importations  nor  for 
resuscitated  antiquities — had  no  craving  for  things  removed  by  either  time 
or  distance— read  too  little  to  care  for  the  one,  travelled  too  little  to  attain 
the  other. 

It  is  a  long  while  now  since  their  beautiful  architecture  fell  into  decay, 
and  was  succeeded  by  a  strange  fantastic  style— the  mingled  production  of 
many  ages  and  climates.  This  medley,  as  strange  as  was  ever  seen  in  an  old 
curiosity  shop,  which  grew  fashionable  in  England  only  after  architecture 
became  the  exclusive  luxury  of  the  rich,  has  been  lauded  in  all  the  set 
phrases  of  the  dillettanti,  from  the  reign  of  Queen  Elizabeth  to  that  of 
Queen  Victoria.  It  has,  therefore,  been  a  most  happy  chance  for  the  Fine 
Arts,  that  this  confusion  of  antagonistic  principles,  exhibited  during  that 
long  period,  in  the  public  edifices  of  England,  has  at  last  been  checked, 
and  that  in  offering  designs  for  so  vast  and  important  an  edifice  iis  ihe 
New  Palace  of  Westminster,  the  competing  architects  were  restricted  lo 
two  styles  which,  whatever  their  imperfections,  possessed  in  a  great  decree 
these  essential  elements  of  architectural  truth — indigenous  growth  and  the 
subservience  of  decoration  to  construction. 

The  style  actually  adopted  by  Mr.  Barry — the  Perpendicular— is,  of  the 
two  styles  to  which  the  designs  were  restricted,  the  one  which  most  fully 
satisfies  the  tests  in  question.  It  is  not  only  Euglish,  but  exclusively  English. 
The  change  of  architecture,  after  the  Decorated  period,  took  in  this  countiy 
a  form  altogether  different  to  that  exhibited  in  the  contemporary  change  of 
foreign  architecture ;  so  that  it  is  all  but  absolutely  true  that  the  Perpendi- 
cular style  is  uot  to  be  found  out  of  England.  Again,  the  style  was  a  faithful 
one — it  involved  none  of  the  absurdities  arising  from  the  incongruous  com- 
bination of  arches  and  horizontal  architraves.  All  encomium  of  the  new 
building,  should  therefore,  as  it  seems  to  us,  commence  from  this  point— that 
it  developes  on  a  grand  scale,  for  the  first  time  in  modern  public  edifices,  the 
principle  of  architectural  truth.  Columns,  arches,  piers,  and  buttresses  are 
employed  not  merely  to  be  looked  at,  but  to  contribute  each  its  due  share  to 
the  support  of  the  building.  It  is  true  that  this  principle  has  some  excep- 
tions. Large  iron  girders  are  employed  in  the  construction  ;  and  though  all 
attempts  to  apply  modern  mechanical  skill  to  the  legitimate  purposes  of  art 
tend  to  the  benefit  of  art  itself,  yet  it  must  be  confessed  that  the  consistent 
adaptation  to  an  ancient  English  style  of  mechanical  appliances  so  entirely 
unknown  to  our  ancestors  as  were  cast  iron  girders,  involves  considerable 
difficulties.  Among  the  few  exceptions  to  our  commendation  of  the  con- 
structive faithfulness  of  the  architecture  of  the  New  Palace  must  be  mentioned 
certain  arch-beads  formed  by  single  stones.  These  stones  are  to  all  intents 
beams,  and  to  cut  them  into  the  shape  of  arches  is  to  deceive  the  eye  by  an 
affectation  of  forms  without  purpose. 

The  interior  of  the  House  of  Lords  corresponds  well  to  the  character  of 
the  external  architecture.  We  find  the  same  rich  profusion  of  elaborate  de- 
tails, the  same  multitude  of  rectangular  panels,  the  same  minute  and  careful 
study  of  the  decorations.  The  old  architects  deemed  tbe  composition  of 
their  buildings  the  first  point  for  consideration  to  which  the  elaboration  of 
minor  parts  was  to  be  kept  subordinate  :  but  the  visitor  to  the  House  of 
Lords  must  not  expect  any  of  that  massive,  bold  combination  of  simple  parts 
by  which  the  older  architects  produced  effect,  even  with  restricted  means. 
Everything  here  is  rich,  graceful,  and  delicate.  The  severest  of  critics 
could  not  discern  one  offence  against  good  taste.  But  there  are  no  towering 
columns,  dark  vaulted  roofs,  piers  that  seem  to  have  been  reared  by  giants, 
and  broad  deep  masses  of  shadow,  such  as  are  found  in  the  adjacent  ancient 
building. 

The  drawing  herewith  shown  is  the  first  of  a  series,  which  we  propose  to 
give  illustrative  of  the  new  Houses.  It  is  merely  an  outline,  and  must  not 
be  considered  as  giving  any  adequate  idea  of  the  effect  of  decoration — for 
every  little  panel  there  shown  is  filled  up  with  carvings  and  other  enrich, 
ments,  which  we  shall  hereafter  give  in  detail.  A  work  so  large  as  is  the 
House  of  Lords,  so  profusely  and  so  minutely  decorated,  cannot  be  repre- 
sented by  any  drawing  which  is  less  than  the  size  of  the  original ;  for  there  is 
certainly  not  a  square  foot  of  surface,  which  has  not  been  placed  under  the 
hand  of  the  decorator.  Our  engraving  has,  by  the  great  kindness  of  Mr. 
Barry,  been  made  partly  from  our  own  admeasurements  and  partly  from 
drawings,  and  we  shall  endeavour  to  give  a  record  of  this  valuable  work, 
which  may  be  received  as  authentic. 

The  House  of  Lords  is  a  double  cube  of  45  feet,  that  is  to  say,  90  feet  ia 
length,  and  45  feet  in  breadth  and  height.  It  may  be  considered  as  consist- 
ing of  three  parts — the  southern  or  throne  end,  tbe  northern  or  bar  end, 
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and  the  middle  or  larger  portion,  in  which  are  the  woolsacks,  clerks'  tables 
and  seats  of  the  peers. 

The  House  is  lighted  hy  twelve  windows,  six  on  the  west  and  six  on  the 
cast ;  the  latter  side  is  the  one  shown  in  our  drawing.  At  each  end  of  the 
House  are  three  archways  of  the  same  dimensions  as  the  windows.  At  the 
throne  end  these  arches  are  filled  up  so  as  to  receive  fresco  paintings ;  at  the 
north  end  they  are  recessed  for  galleries. 

We  shall  confine  ourselves  at  present  chiefly  to  the  description  of  the  sides. 
It  will  be  seen  that  the  side  forms  three  tiers,  the  two  lower  of  which  are  of 
oak  panelling,  and  are  divided  by  a  projecting  gallery.  The  lower  tier  is 
divided  into  twenty-four  compartments  or  divisions,  three  under  each  win- 
dow,  and  one  under  each  pier.  This  lower  tier  is  formed  into  panels,  four 
high,  with  a  coved  panel  or  canopy  under  the  gallery.  The  three  lower 
ranges  of  panels  are  of  the  "  napkin"  style,  with  V.K.,  an  oak  leaf,  and  crown 
intertwining  in  the  corners  of  the  folds  of  the  drapery.  The  fourth  range 
has  an  ogee  arch,  crockets,  and  fiiiials,  the  arch  being  divided  by  quatrefoils 
and  tracery,  with  a  flower  ornament  at  the  bottom.  The  compartments  are 
divided  by  a  pillar  bearing  a  bust.  The  busts  form  a  series  of  the  English 
kings.  Between  the  busts  is  an  inscription,  in  Tudor  characters  of  "  God  fave 
the  Queen"  in  openworkcd  letters.  Above  this  and  below  the  canopy  is  a 
pierced  hrattishing  of  trefoils.  The  canopy  is  supported  by  moulded  ribs, 
springing  from  the  pilasters.  Each  panel  of  the  canopy  bears  the  emblazon- 
ed arms  of  one  of  the  Lords  Chancellor  of  England.  The  series  begins  with 
Adam,  Bishop  of  St.  David's,  in  1377,  and  extends  to  Lord  Cottenham,  the 
present  Chancellor.  The  arms  of  the  sovereigns,  also  richly  emblazoned, 
serve  to  mark  each  reign,  and  to  form  a  chronological  division. 

The  front  of  the  canopy  is  moulded,  having  a  treillage  in  the  lower  mould- 
ing. The  pendants  are  carved,  and  bear  a  lion's  bead,  above  which  is  the 
brass  railing  of  the  gallery.  The  lower  part  of  the  brasswork  consists  of 
roses  intertwining.  The  rest  of  the  brasswork  is  chiefly  twisted.  The  knobs 
are  enamelled  in  colour  and  gilt,  and  serve  to  relieve  and  set  off  the  brass- 
work. 

The  gallery  only  contains  one  row  of  seats,  intended  for  peeresses,  and  is 
entered  hy  a  number  of  small  concealed  doors  in  the  panelling  under  the 
windows. 

The  upper  tier  of  panelling  is  very  rich  indeed.  It  is  divided  on  a  different 
plan  from  the  lower  panelling,  as  will  be  seen  from  our  plate.  The  upper 
panels  are  filled  with  labels  bearing  "  God  save  the  Queen,"  upon  a  ground 
of  vine  leaves  and  grapes  in  relief.  The  pillars  dividing  the  panelling  are 
slight  and  are  elegantly  carved.  They  support  a  cornice  decorated  with 
patera:  and  embattled.  Above  this  again  is  a  hrattishing  of  trefoils,  inter- 
spersed with  finials  corresponding  to  the  pillars  below. 

The  windows  are  each  of  eight  lights,  divided  by  mullions  and  transoms, 
and  the  upper  range  of  lights  subdivided  and  filled  in  with  quarterfoil  tracery. 
The  windows  are  to  be  filled  with  stained  glass.  On  the  splay  of  the  jambs 
the  inscription  "Vivat  Rcgina,"  is  painted  many  times,  the  words  being 
separated  by  quaterfoils,  alternately  blue  and  red. 

Between  the  windows  are  niches  with  canopies,  in  which  are  to  be  placed 
statues  of  the  Barons  who  signed  the  Great  Charter.  The  pedestal  is  sup- 
ported hy  an  angel  bearing  a  shield,  on  which  is  emblazoned  the  arms  of  the 
Baron.  The  interior  of  the  niche  is  diapered,  but  the  canopy,  pillurs,  &c., 
are  gilt.  Above  the  niches  spring  the  spandrels,  to  support  tlie  arched  ribs 
of  the  windows  and  the  ceiling,  being  tilled  in  with  quatcfuil  tracery,  richly 
jjilt.  On  the  fascia  around  the  House  is  inscribed  repeatedly  the  motto, 
"  Dieu  et  mon  droit." 


Chromotype. — The  most  interesting  process  of  photography  appears  to  be 
that  of  the  Chromatype,  discovered  by  Mr.  llobcrt  Hunt.  It  consists  in  wash- 
ing good  letter  paper  with  the  following  solution  : — Bi-chromate  of  potash, 
10  grs. ;  sulphate  of  copper,  20  grs. ;  distilled  water,  1  oz.  Pajiers  prepared 
with  this  are  of  a  pale  yellow  colour;  they  may  be  kept  for  any  length  of 
time  without  injury,  and  are  always  ready  for  use.  For  copying  botanical 
specimens  of  engravings  nothing  can  be  more  beautiful.  After  the  paper  has 
been  exposed  to  the  influence  of  sunshine,  with  the  object  to  be  copied  super- 
posed, it  is  washed  over  in  the  dark  with  a  solution  of  nitrate  of  silver  of  mo- 
derate strength.  As  soon  as  this  is  done  a  very  vivid  positive  picture  makes 
its  appearance  ;  and  all  the  fixing  these  protographic  pictures  lequire  is  well 
washing  in  pure  water. 


REVICWS. 


The  Tradesman's  Book  of  Ornamental  Designs.  By  Samuel  Leitu. 
Part  I.     London  :  \V.  S.  Orr. 

The  progress  of  ornamental  design  in  this  country  has  created  its 
own  circumstances;  it  his  now  its  own  artists,  its  own  societies,  and 
its  own  literature.  Whereas,  wlicn  we  beg.ni  our  labours  io  tliik 
Journal,  it  was  dilTiciilt  fur  a  (gentleman  to  get  his  house  decorated — 
and  then  only  under  foreign  siiperinlendence  and  with  foreign  assisi- 
ance  ;  in  consequence  of  which,  very  few  persons  of  competent  means 
gave  any  encouragement  to  decoration :  now,  as  in  the  case  of  the 
Baron  de  Guldsmid's  mansion  in  the  Regent's  Park,  the  most  admirable 
designs  can  be  executed  by  English  aid  alone.  We  are  convinced 
that  iiad  the  High  Dutch  party  been  allowed  to  h  ive  their  own  way, 
and  to  surrender  the  decorations  of  the  Palace  of  Parliament  to  Cor- 
nelius and  the  Munich  people,  the  present  progress  of  the  arts  in 
England  would  have  never  taken  place ;  and  we  feel  gratified  that  we 
were  among  the  earliest  to  oppose  the  attempt,  and  to  cl  lira  a  fair 
trial  for  Englishmen  on  their  own  ground.  We  do  not  regret  that  we 
then  exerted  ourselves,  and  we  may  say  confidently  that  every  effort 
that  has  been  made  of  late  years  to  forward  the  cause  of  art,  has  been 
fairly  met,  and  that  there  is  every  encouragement  for  future  exertion. 

Mr.  Leith  is  an  artist  at  Elinburgh,  connected  with  the  Board  of 
Trustees  for  Manufactures  in  Scotland,  and  he  has  been  led  to  bring 
forward  a  cheap  collection  of  drawings  suitable  for  tradesmen,  with 
the  view  of  spreading  a  better  knowledge  of  style  and  purer  elements 
of  taste.  In  this  fiisi  number  there  is,  among  the  examples,  some  ex- 
cellent iioo  work,  particularly  perforated  railing.  The  carved  stand, 
which  is  called  Flemish,  does  not  seem  to  us  to  have  any  impress  of 
style.  An  Italian  study  of  angels,  from  a  drawing  made  by  Guidu 
Reni,  after  an  earlier  master,  i~  admirable.  There  is  an  Elizabethan 
vignetti'.  We  know  that  a  work  of  this  kind  is  wanted,  aud  we  think 
that  Mr.  Leith  is  likely  to  prove  successful.  We  shall  therefore 
watch  its  progress  attentively. 


General   Talk  for  Facilitating  the  Calculation  of  Earthmorh.     Bj 

F.  Bashforth,  M.A.,  Fellow  of   St.  John's  College,  Cambridge. 

George  Bell,  Fleet-street. 

A  table  for  the  calculation  of  earthworks,  of  sufficient  generality  to 
include  all  cases — and  at  the  same  time  of  easy  application  — has  long 
been  a  great  desideratum  among  engineers.  The  two  tables  which 
have  been  hitherto  employed  are  those  of  Bidder  and  Macneill;  the 
great  objection  to  the  former  is  the  number  aud  labour  of  the  opera- 
tions required,  and  to  the  latter  that  they  are  not  sufficiently  compre- 
hensive. Neither  of  these  objectior.s  apply  to  Mr.  Bashforth's  sys- 
tem, which  is  very  simple  and  easily  applied — and  moreover  has  this 
advantage,  that  it  includes  the  case  of  sidelong  cuttings.  The  tables, 
with  the  scale  for  proportioned  pans,  are  not  much  more  bulky  than 
those  of  Mr.  Bidder:  the  mode  of  using  them  we  now  proceed  to 
describe. 

Suppose  two  cross  sections,  a  chain  apart,  to  be  made  through  a 
railway  cutting;  and  first  suppose  that  the  slope  on  either  side  is 
unity,  aud  the  heighls  of  the  opposite  banks  equ  d  at  the  same  sec- 
tion, but  uniformly  decreasing  from  end  to  end.  If  now  we  suppose 
the  inclined  planes  to  be  produced,  they  will  meet  in  a  straight 
line  below  the  formation  level ;  and  the  figure  included  between  the 
two  vertical  planes  of  the  sections  a  chain  apart,  an  inclined  plane 
throiigh  the  summit  of  the  banks,  and  the  inclined  planes  of  the 
banks,  will  be  a  portion  of  a  pyramid.  If,  morever,  a  and  b  be  the 
vertical  depths  of  the  line  where  the  pL.nes  of  the  banks  or  slopes 
meet  below  the  summit  of  tbe  cutting  at  tlie  two  sections,  the  volume 

4  i-  6M-     cubic 


22  f 
of  the  portion  of  the  pyramid  will  be  ^  ;^\a''-\-a 

yards.     If,  now,  the  slope,  instead  of  being  :=  1,  had  been  =  r,  the 

22.  r  f 
volume  would  have  been   -    '    la--\-ab-\-i-\   cubic  yards  ;  and  if 

the  distance  between  the  terminal  sections  had  been  d  cliains,  instead 
of  one  chain  ,tlie  above  quantity  must  have  been  multiplied  by  d.  In 
order  to  find  a  ai.d  b,  suppose  A  aud  A'  the  beigl.ts  of  the  portion  of 
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cuttiiig  at  tlie  two  ends  measured  from  the  formation  level;  c  the 
breadth  of  the  formation  level;  and  r  the  slope: — then 


2r 


+  h 


a; 


_  +  A'  =  6. 
2r^ 


But  the  quantity  of  parlhwork  is  equ.il  to  the  volume  of  the  above 
frustum  (if  a  pyramid,  minus  lliat  portion  which  lies  below  the  forma- 
tion level;  and  tliis  litter  portion  is  a  prism,  bounded  by  two  triangles 
at  the  ends,  the  areas  of  which  are,  for  a  slope  1,  (A  — «)■;  conse- 
quently, if  L  were  the  length  in  chains  of  such  a  prism,  its  cubic  con- 

22  22  r 

tents  would  be  -^  .  L  (A  —  a)" ;   and  for  a  slope  r  -j-  •  L  (n  — A)'  : 

.'.  the  quantity  of  earthwork  taken  for  L  distances,  a  chain  apart, 
and  a  slope  r  would  be 

r.:S.  J  (a'  +  ab  +  b')  —  ^  L(a-A)=. 

22 
In  Mr.  Bashforth's  tables,  —  (a-  -j-  a6  +  b-)  is  tabulated  for  all  inte- 
ger values  of  a  and  b,  from  a  ^  0  to  a  =  G5,   and  6  =  0  to  6  ^  (35  ; 
and  a  scale  of  proportional  parts  is  added,  to   extend   the  calculation 
to  decimal  parts  of  a  foot. 

Example  for  Equal  Distances. 

To  show  how  to  use  the  tables,  we  wiU  take  out  the  following  ex- 
ample, working  it  first  by  Mr.  Bashforth's,  and  then  by  Mr.  Bidder's, 
method  : — 

Heights  from  formation  level  at  distances  a  chain  apart,  30,  40, 
25,35;  breadth  of  formation  level,  30  feet;  slope,  IJ  in  1. 

Mr.  Bashforth's  Method. 

To  find  the  quantity  to  be  added  to  each  of  the  heights,  divide  Italf 
the  base  by  tlie  slope:  tlien  14  -;-  \%  ^8.  Adding  this  quantity  to 
the  heights,  and  taking  the  corresponding  figures  from  Mr.  tJashforth's 
table,  we  have  the  following  scheme  : — 

Heights.  Tabular  Numbers. 

38,  48  4540 

48,  33  4055 

33,  43  3550 

12145 
Subtract  "^  X  length  (3  ch.)  X  square 

of  the  additional  height  (8)   469 


11676 


13  (the  slope) 
20433  cubic  yards,  (Ans.) 


Mr.  Bidder's  Method. 


Heights. 

Tabular  Numbers 

for  centre. 

for  slopes. 

30.40 
40,25 
25,35 

85'G 
79-5 
73-3 

3015 

2628 
2220 

238-4 
28  (base) 


7863 

1|  slope 


6675' 


13760 
6675 


20435  cub.  yds.    (Ans.) 

Example  for  Unequal  Distances. 

In  the  last  example  the  sections  were  supposed  to  be  taken  at  every 
chain.  If,  however,  we  take  the  sections  at  unequal  distances,  the 
difference  betiveen  Mr.  Bashforth's  method  and  Mr.  Bidder's  is  more 
npparent.  In  both,  the  tabular  numbers  have  to  be  multiplied  by  the 
distances;  but  as  there  are /»o  tabular  numbers  in  Bidder's  table  for 
every  distance,  the  number  of  multiplications  is  doubled. 

Let  the  sections  be  taken  at  distances  3,  2-3,  2,  1,  chains,  respec- 
tively. Let  the  heights  be  40,  30,  20,  15,  and  10.  The  slope  li  to  1 ; 
the  base  25  feet. 

Mr.  Bashforth's  method. 
The  addition  to  the  heights  is  half  25  -^  li  =  10.     Making  the 


addition,  taking  the  numbers  from  the  table,  and  multiplying  by  tho 
corresponding  distances,  vte  have 


Heights. 

Tabular  Numbers. 

Distances                 Products. 

50,    40 

40,  30 
30,  25 
25,  20 

4970 
3015 
1854 
1213 

3 

2 
1 

14910 

7537 
3708 
1243 

Subtract  ''i  X  (10)=  x  8^ 


Mr.  Bidder's  Method. 


27398 
2077 

25321 

U  (slope) 

31651   (Ans.) 


Heights 

Tabular  Numbers. 

Distances 

Products. 

Centre.     |      Siope. 

I 

Centre.          |       Slope  . 

40,  30 

30,  20 
20,  15 
15,  10 

85-6 
61-1 

42-8 
30-G 

3015 
1548 

754 
387 

3 

2i 
2 

1 

256-8 

152-7 

85-6 

30-6 

9015 

3870 

1508 

387 

525-7  14810 

25  (base)      li  (slope) 


13142 


18512 
13142 


Tot.il  cub.  yds.  31654  {Ans.) 
Maciieill's  method  does  not,  like  the  above,  give  a  general  table  for 
all  slopes  and  bases  and  any  combination  of  them,  but  a  number  of 
special  tables  of  particular  slopes  combined  with  particular  bases. 
This  method  not  being  general,  it  would  require  not  a  volume,  but  a 
library,  to  contain  tables  of  all  combinations  of  slopes  and  bases  which 
occur  in  railway  practice.  The  cases  above  taken  (for  example)  are 
altogelher  omitted  in  Macneih's  tables.  But  wherever  these  tables 
do  apply,  the  arithmftical  operations  are  nearly  the  same  as  Mr. 
Bashforth's:  and  consist  in  multiplying  the  tabular  numbers  by  the 
distances,  and  adding  the  results. 

The  great  value  of  Mr.  Bashforth's  tables  is  the  scale  of  proportional 
parts;  for  the  mode  of  using  this,  and  likewise  for  the  calculation  of 
earthwork  in  sidelong  cuttings,  we  refer  the  reader  to  the  next  number 
of  the  Journal :  we  cannot,  however,  dismiss  the  subject  even  tempo- 
rarily, without  expressing  our  conviction  that  Mr.  Bashforth's  tables 
are  by  far  the  most  simple  and  generally  useful  of  any  that  have  yet 
appeared; — such  we  know  is  the  opinion  entertained  by  m^n  who 
have  for  years  past  been  engaged  in  the  computation  of  eartinvorks, 
and,  consequently,  are  best  qualified  to  appreciate  the  value  of 
tabular  modes  of  shortening  the  labour  of  calculation. 


The  Hand-look  of  tlie  "Sounder;"  or  Tkorelical  and  Practical 
Treatise  uf  the  Sounder  (or  Borer). — Guide  da  Suudeur,  4'c.  By 
J.  Legoussee,  civil  engineer.     Paris:  8vo. ;  with  maps.     1817. 

The  work  of  M.  Legoussee  treats  of  every  subject  relating  to 
borings  for  underground  works,  and  although  there  lias  been  no  lack 
of  detached  papers  on  this  head,  the  work  before  us  comprehends 
the  whole  of  the  facts  and  reasoning  hitherto  known.  After  having 
briefly  sketched  the  history  of  the  subject,  the  author  proceeds  to  the 
geological  portion  of  the  doctrine,  and  first  defines  what  is  to  be 
called  a  geological  basin.  He  describes,  then,  the  aspect  of  secondary 
and  tertiary  basins  in  different  countries,  and  examines  the  most 
favourable  localities  for  the  boring  of  artesian  wells,  the  strata  of 
fossil  fuel,  rock  salt,  mineral  waters,  &c. 

After  these  preliminaries,  our  author  enters  on  the  description  of 
the  different  systems,  and  the  different  applications  of  sounding  ;  the 
explanatory  apparatus  for  the  study  of  the  ground;  the  driving  of  piles, 
and  placing  of  poles  (or  tilegraphic  lines;  mooring  stones,  and  foun- 
dations for  suspension  bridg'-s;  submarine  boring  for  the  removal  of 
shoals  and  reefs,  and  the  improvement  of  bridges;  horizontal  be  ring, 
and  other  inin  ng  operations — ventilation,  and  absorbing  pits  for  the 
draining  or  absorption  of  fetid  waters;  in  fine,  on  artesian  wells  and 
the  search  for  underground  water. 
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After  having  dilated  on  the  different  modes  and  systems  of  boring, 
the  work  passes  to  the  description  of  the  different  boring  apparatus 
— as  instruments  for  clearing  and  emptying,  correcting  apparatus, 
instruments  for  boring  horizontally,  or  for  boring  in  the  angles  of 
walls,  &c.  The  author  then  details  several  contrivances  for  tubes  and 
repairing  damages,  and  inserts  a  journal  of  a  boring  operation,  indi- 
cating with  great  accuracy  the  progress  of  the  work  through  different 
formations;  the  accidents  which  might  have  intervened,  and  the 
remedies  resorted  to  to  repair  and  prevent  them.  A  recapitulation 
of  the  results  hitherto  obt  lined  by  boring,  and  what  may  be  accom- 
plished, follows,  and  the  author  concludes  this  chapter  by  the  descrip- 
tion of  some  instruments  which  are  indispensable  for  ascertaining  the 
extent  and  quality  of  work  performed  in  any  given  time.  The  meaus 
fur  obviating  the  decrease  in  the  flow  of  artesian  wells,  as  well  as 
absorbing  pits  suffering  under  stoppages,  are  then  given.  The 
work  concludes  by  fixing  attention  on  the  especial  laws  of  geology  and 
mechanics,  which  it  is  indispensable  for  the  borer  to  know,  and  for 
securing  a  proper  execution  of  the  many  works  in  which  boring  is 
now  used.  The  plates  form  a  very  useful  and  interesting  accessary  to 
this  deserving  work. 

Carpentry  in  Divisions  of  A,  B,  C.  A  Comprehensive  and  Useful 
Work.  By  Peter  Nicholson.  In  Twenty  Parts.  Part  I.  London : 
Weale. 

This  is  the  first  part  of  a  new  issue  of  Peter  Nicholson's  work,  with 
additional  plates,  and  many  promised  improvements.  The  work 
seems  likely  to  be  what  it  is'styled,  "comprehensive  and  useful;"  but 
we  hope  that  the  redundancy  of  Mr.  Nicholson's  style  will  be  carefully 
pruned,  and  that  unexecuted  designs  (such  as  tlie  verandah  by  Mr. 
Arundale)  will  not  be  published.  Mr.  Nicholson's  practical  plates  are 
very  good,  but  his  descriptions  of  them  are  apt  to  run  to  too  great  a 
length. 


Post  Office  Railway  Directory  for  1847. 

With  the  growth  of  railway  kings,  directors,  and  members  of  par- 
liament, it  becomes  desirable  to  know  who  they  are — which  is,  we 
suppose,  the  reason  for  the  present  work,  which  gives  an  alphabetical 
list  and  biography  of  all  these  functionaries.  Thus  we  have  sketches 
of  the  Stephensons,  Brunei,  Locke,  Hudson,  &c.,  and  as  the  book 
ministers  to  public  curiosity,  it  will  in  all  probability  be  a  standard. 
We  notice  a  list  of  railway  engineers  and  mechanical  engineers,  with 
the  appointments  they  hold. 

Archilectural  Maxims  and  Theorems.  By  Thomas  Leverton 
Donaldson,  Professor  of  Architecture,  University  College.  London  : 
Weale,  1847. 

Mr.  Donaldson  has  published  a  small  work,  which  consists  of  two 
parts — a  collection  of  maxims,  and  a  lecture  on  the  character  of  archi- 
tects. It  is  a  work  reinark.ible  enough  to  deter  us  from  reviewing  it 
at  the  late  period  at  v\hich  we  have  received  it. 


THE  DEE  BRIDGE  FAILURE. 

Considerable  interest  has  been  caused  among  the  profession  through  the 
failure  of  a  cast  iron  girder  bridge  over  the  River  Dee,  near  Chester,  which 
took  place  on  the  24th  May  last ;  and  in  consequence  of  the  accident  in- 
volving the  death  of  some  individuals,  a  coroner's  inquest  has  been  held, 
which  lasted  several  days.  It  not  our  intention  to  give  the  whole  of  the 
evidence,  as  much  of  it  was  extraneous ;  but  we  shall  select  those  portions 
which  immediately  apply  to  the  construction  and  failure,  and  then  offer  some 
remarks  of  our  own,  together  with  a  wood-engraving  of  the  girder,  showing 
the  fractures,  and  a  section. 

Mr.  Thomas  Alfred  Yarrow,  who  was  selected  by  the  coroner  and 
jury  to  examine  the  bridge,  said,— I  have  been  a  civil  engineer  for  the  last  12 
years.  I  have  held  the  appointment  of  bridge-master  for  Chester  for  some 
time,  and  have  no  connection  at  present  w  ith  any  railway.  I  have  made  au 
examination  of  the  railway  bridge  over  the  Dee,  and  I  now  read  my  re- 
port of  the  inspection  : — 

Report, — "  Upon  examining  the  bridge,  I  found  that  the  masonry  and 
ironwork,  with  the  exception  of  that  part  of  each  which  has  fallen,  were 
in  an  apparently  sound  state.  The  principle  of  the  bridge  is  that  of 
trussed  girders  of  cast  metal  reslini;  upon  stone  piers  and  abutments, 
which  are  parallel  to  the  course  of  the  river,  but  askew  to  the  railway 


above.  Each  girder  coDsists  of  three  pieces,  having  vertical  flanges,  with 
bolts  at  the  joints,  and,  in  addition  to  being  bolted  to  the  full  depth  of  the 
girder,  each  joint  is  surmounted  by  a  segmental  piece,  to  receive  which, 
notches  have  been  cast  in  the  upper  surface  of  the  girders.  The  tension 
rods  descend  in  an  oblique  direction  to  each  joint,  and  are  carried  horizon- 
tally between  them  ;  they  consist  of  separate  bars  of  wrought  iron,  which  are 
secured  to  each  other  laterally  by  clips.  The  portion  of  the  bridge  which 
has  fallen  consists  of  one  outside  girder  on  the  Salteney  side  of  the  river, 
with  the  attached  platform  and  transverse  tension  rods.  Two  stones,  com- 
posing part  of  the  string  course,  and  acting  as  a  bed  for  the  girder  on  the 
Salieney  abutment  have  fallen,  and  also  the  corner  stone  at  the  acute  angle 
of  the  opposite  river  pier  upon  which  the  broken  girder  rested.  The  gir- 
der itself  is  broken,  having  two  fractures  in  the  length  near  to  the  Salteney 
abutment,  and  one  in  its  centre.  Having  premised  this  short  descriptiou 
of  the  construction  of  the  bridge,  and  its  present  appearance,  1  may  pro- 
ceed to  detail  the  facts  which  I  have  remarked  during  ray  investigation, 
and  which  have  enabled  me  to  arrive  at  a  confident  conclusion  as  to  the 
cause  of  the  accident.  My  attention  was  in  the  first  instance  directed  to 
an  examination  of  the  fractured  ends  of  the  girder,  for  the  purpose  of 
ascertaining  whether  any  defect  had  existed  in  the  castings.  The  appear- 
ance of  the  broken  surface  led  me  to  conclude  that  the  castings  had  been 
sound,  and  the  tension  bars,  as  far  as  they  have  yet  been  recovered  from  the 
water,  are  unbroken. 

"  From  calculations  which  I  have  made  of  the  strength  of  the  girders, 
taken  from  an  actual  measurement  of  the  section  at  the  point  of  fracture,  I 
find  that,  independent  of  any  additional  strength  that  may  be  obtained 
from  the  tension  bars,  the  girders  alone  are  capable  of  sustaining  a  much 
greater  weight  than  could  under  any  ordinary  circumstances  be  placed 
upon  them.  The  breaking  weight  of  each  girder  I  calculate  at  74  tons, 
supposing  the  weight  to  be  concentrated  over  one  point,  and  of  both  gird- 
ers 148  tons.  I3ut  it  is  an  admitted  principle  that  a  beam  will  carry  twice 
the  weight,  distributed  over  its  whole  surface,  that  it  will  bear  upon  one 
point.  We  can  therefore  conclude,  that  twice  the  above  weight,  148-f-2  = 
296  tons,  is  the  breaking  weight  of  one  bay  or  opening  of  the  bridge  for 
one  line  of  rails.  The  weight  of  girders  and  platform  is,  at  a  rough  calcu- 
lation, about  90  tons,  which  must  be  deducted  from  the  foregoing  quantity  ; 
we  have  therefore  290,  less  90,  equal  206  tons  as  the  breaking  weight  ; 
and  this  is  altogether  without  reference  to  the  tension  bars. 

"  From  the  above  facts,  I  concluded  that  the  accident  did  not  arise  from 
the  breaking  of  llie  girder  as  a  primary  cause,  and  I  therefore  directed  my 
attention  to  the  state  of  the  masonry  and  to  a  consideration  of  its  sustain- 
ing power.  Having  carefully  examined  all  the  displaced  stone  and  their 
respective  beds,  I  found  that  one,  previously  named  as  forming  the  acute 
angle  of  the  river  pier,  and  upon  which  one  end  of  the  broken  girder 
rested,  was  totally  inadequate,  in  its  form  and  bearing  surface,  to  its  im- 
portant situation.  This  stone  had  sustained  nearly  three-quarters  of  that 
portion  of  the  Hange  of  the  girder  which  rested  upon  the  pier.  The  area 
of  its  lower  surface  is  24  ft.  6  in.,  of  which  11  ft.  6  in.  only  was  bedded  on 
the  pier,  leaving  13  ft.  to  overhang  as  a  cornice.  The  stone  was  not  con- 
nected by  cramps  or  ties  with  the  adjoining  masonry  of  the  pier.  The 
railway  over  the  whole  bridge  is  curved.  The  broken  girder  supporting 
the  outer  side,  and  being  subject  to  a  greater  lateral  force  than  the  girders 
forming  the  inside  radius  of  the  curve,  I  consider  that  this  lateral  force, 
acting  during  the  passage  of  each  train,  must  have  so  far  loosened  the 
inefficient  masonry  as  to  cause  a  displacement  of  the  girder  itself  and  its 
consequent  fracture." 

Mr.  Robert  Board,  superintendent  of  the  Manaley  Iron  Works. — The 
girders  of  the  Chester  railway  bridge  over  the  Dee  were  manufactured  at 
those  works.  They  were  tested  before  sent  to  the  railway.  Each  girder 
was  placed  side  by  side  and  tested  by  50  tons  of  iron  being  put  on  them 
in  the  centre.  We  took  the  deflection  on  every  five  tons,  but  have  not  got 
the  particulars  of  those  deflections.  The  ordinary  pressure  on  the  girders 
passing  over  them  would  not  exceed  50  tons.  After  the  girders  had  been 
tested  we  found  a  flaw  in  one  of  them  :  it  was  a  mere  honey-cake,  and  it 
was  rectified  before  it  was  sent  away.  I  have  since  examined  the  girder, 
and  found  that  the  accident  had  not  resulted  from  the  flaw.  The  fractures 
were  in  the  sound  metal.  I  superintended  the  fixingof  the  girders.  There 
are  many  railway  bridges  of  tlie  same  kind.  On  the  Trent  Valley  line 
there  are  eight  of  the  kiud.  It  is  not  opened  to  the  public  as  yet,  but  on 
the  Blackwall  railway  there  are  several  that  have  had  heavy  trains  passing 
over  them  for  years.  The  one  over  the  Dee  is  the  largest.  1  never  heard 
of  any  of  them  giving  way.  Had  been  several  times  to  view  the  bridge 
when  trains  were  passing  over  it,  and  found  the  deflection  very  trivial,  not 
much  more  tbau  an  inch. 

Major  General  Sir  Charles  William  Pasley. — I  was  (he  Government 
Inspector-General  of  Railways  when  the  Chester  and  Holyhead  Railway 
was  opened.  I  surveyed  the  bridge  over  the  river  Dee  on  October  20lh, 
and  reported  it  as  safe.  I  compared  the  plans  witli  the  actual  building, 
and  examined  it  in  such  detail  as  I  deemed  necessary.  It  is  an  iron  girder 
bridge,  of  three  openings  or  spans  of  98  feet  each;  wrought  iron  tension 
rods  are  used  to  strengthen  it.  I  always  was  of  opinion,  and  am  so  still, 
that  these  tension  rods  are  not  of  great  use,  because  I  consider  that  the  ex- 
pansion of  wrought  and  cast  iron  from  heat  diflers  in  some  degree,  although 
not  very  greatly  ;  but  that  iron  girders  being  very  massive  and  the  tension 
bars  thin  and  of  small  dimensions,  the  sun  may  act  on  the  wrought  iron 
rods  very  considerably  and  less  on  the  cast  iron  girders  ;  and  supposing 
them  to  be  adjusted  fur  a  moderate  temperature,  the  intensity  of  hut  wea- 
ther may  destroy  their  proper  proportion  and  do  away  with  the  benefit  of 
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the  tension.  I  may  here  state  that  wrought  iron,  when  acted  upon,  will 
elongate  considerably  without  breaking,  but  cast  iron  will  not  without 
breaking.  There  have  been  a  number  of  bridges  of  this  description  erected 
on  railways  in  various  parts  of  England,  both  before  and  after  I  held  the 
appointment  of  Inspector-General  of  Railways,  none  of  which,  with  the 
exception  of  this  one,  ever  failed.  They  were  not  quite  of  the  same  ex- 
tent, but  I  will  allude  to  a  cast  iron  girder  bridge  at  York,  over  the  river 
Ouse,  of  the  York  and  Scarboro'  Railway,  which  has  two  openings  of  70 
feet  span.  The  least  depth  of  the  iron  girder  on  that  bridge  is  3  feet.  The 
least  depth  of  those  on  tlie  Dee  bridge  is  3  ft.  9  in. ;  and  as  the  bridge  at 
York  and  other  similar  bridges  have  stood,  I  concluded  that  this  one 
would,  as  it  had  an  extra  depth.  I  may  also  mention  another  bridge  over 
the  Tees,  at  Stockton,  although  I  have  not  seen  it.  I  may  vouch  for  what 
I  state  to  be  correct.  It  has  a  span  of  83  ft.  4  in.,  and  the  least  depth  of 
iron  is  3  feet. 

Mr.  R.  Stephenson  said  it  was  87  feet. 

General  Pasley. — I  thought  it  was  what  I  slated,  but  yon  may  be  cor- 
rect. The  flange  on  this  bridge  is  greater  than  on  others.  I  have  fre- 
quently mentioned  to  engineers  that  wrought  iron  tension  rods  would  do 
little  good.  In  my  inspection  of  a  cast  iron  girder  bridge,  on  the  Syston 
and  Peterborough  Railway,  built  by  Mr.  Liddie,  the  resident  engineer,  I 
found  that  he  had  omitted  tension  bars,  and  in  my  report  to  the  Earl  of 
Clarendon  I  approved  of  the  omission,  and  considered  it  a  preferable  con- 
struction. It  appeared  that  Mr.  Liddie  could  not  get  the  tension  rods  in 
time,  and  therefore  he  built  the  bridge  without  them.  Having  mentioned 
this  repeatedly  to  engineers,  and  having  been  given  to  understand  that  Mr. 
Bidder  and  Mr.  Gooch  have  made  experiments  with  a  view  of  testing  the 
strength  of  girders  without  rods,  I  am  informed  that  the  trial  was  in  favour 
of  the  latter.  As  to  the  cause  of  the  accident ; — it  has  been  stated  that 
some  time  after  the  Shrewsbury  and  Chester  railway  was  opened,  and  after 
I  had  inspected  it,  a  girder  was  cracked,  and  was  replaced  by  a  new  one. 
This  circumstance,  which  I  did  not  know,  and  which  was  never  reported 
to  government,  coupled  with  the  fracture  of  this  one,  induces  me  to  think 
they  are  not  safe,  and  that  it  is  the  mere  cast  of  a  die  between  tlieir  safety 
and  danger.  1  consider  that  the  tension  rods  are  of  very  little  use  indeed. 
The  tension  rods  are  connected  with  the  girder  alone,  as  if  they  were  part 
of  it.  They  have  no  independent  support,  and  there  is  a  diflerence  be- 
tween this  bridge  and  Mr.  Stephenson's  former  iron  girder  bridges.  In  all 
his  former  girder  bridges  there  is  a  connexion  from  girder  to  girder,  on  the 
central  pier  or  piers,  from  one  end  of  the  bridge  to  the  other,  so  that  when 
the  pressure  is  on  one  girder,  the  other  girder  in  the  same  line  contributes  to 
assist.  That  is  the  case  with  the  one  on  the  river  Ouse  at  York.  The 
horizontal  portion  of  these  bars  appears  to  be  useless.  The  oblique  tension 
bars  would  be  of  use  if  the  upper  ends  yvere  fixed  to  some  independent 
support  to  each  pier,  and  similar  independent  support  on  each  abutment, 
and  if  the  standards  or  support  over  the  abutments  had  tension  bars  ex- 
tending inland  to  resist  the  heavy  weight  going  over  the  extreme  bays  or 
openings  of  the  bridge.  There  is  a  swing  bridge  over  the  river  Wensham, 
at  Norwich,  strengthened  on  this  principle,  and  which  is  extremely  judi- 
cious. In  this  case  I  consider  that  the  girder  broke  on  a  train  passing 
over,  added  to  the  weight  of  the  ballast  tiiat  had  been  thrown  on  it  in  the 
course  of  the  morning.  The  masonry  gave  way  from  the  girder  breaking, 
and  from  that  cause  alone.  I  examined  the  girder ;  and  the  castings 
seemed  very  good,  and  I  believe  it  is  generally  admitted  that  they  are 
good  ;  but  the  girder  was  too  weak  after  the  ballast  that  was  put  upon  it. 
The  girder  was  far  enough  in  the  masonry  to  support  it.  There  was  quite 
bearing  enough  to  render  it  secure.  I  do  not  think  the  engme  driver  sud- 
denly putting  on  the  steam  would  cause  the  engine  to  bound  with  such 
force  as  to  break  the  girder.  I  saw  nothing  to  throw  the  carriages  ofl"  the 
rails  on  the  bridge,  which  had  strong  guard  rails.  I  should  say  that  no 
girder  could  have  withstood  a  deflection  of  Sj  inches.  It  would  have 
broken  short  at  once.  A  continued  deflection  of  4  inches  must  have 
broken  it  long  before  this  occurred. 

Mr.  Robert  Stephenson  put  in  a  written  report  on  the  accident;  from 
which  it  appeared  that  on  the  day  it  occurred,  and  only  a  few  hours  pre- 
viously, he  had  narrowly  inspected  every  part  of  the  bridge,  and  saw  no- 
thing to  indicate  weakness.  He  had  carefully  examined  into  every  cir- 
cumstance connected  with  the  disaster,  and  for  reasons  which  he  gave,  was 
satisfied  that  it  arose  from  a  violent  blow  against  the  girder,  near  to  the 
abutment  on  the  Salteney  side,  caused  by  the  train  getting  otf  the  rails. 
The  report  said: — 

"  It  has  been  suggested  that  the  unequal  expansion'  and  contraction  of 
the  girder,  during  great  changes  of  temperature,  might  probably  interfere 
with  the  uniform  strength  of  the  metal.  It  is  impossible  to  deny  that  this 
circumstance  does  sometimes  interfere  with  the  strength  of  cast  iron  beams, 
but  generally  this  influence  may  be  regarded  as  confined  to  castings  where 
the  thickness  of  the  difl'erent  parts  vary  considerably.  In  the  present  case, 
the  form  of  the  castings  was  carefully  studied,  and  with  only  such  small 
deviation  from  absolute  uniformity  in  all  thicknesses  of  the  diti'ereut  parts 
of  the  section,  as  practice  has  long  proved  to  be  justifiable. 

"  With  regard  to  the  competent  strength  of  the  structure,  I  concur  gene- 
rally in  the  deduction  drawn  by  Mr.  Yarrow,  in  which  I  am  confirmed  by 
an  extensive  experience  in  the  construction  and  use  of  similar  structures, 
tried  under  circumstances  that  demonstrate  their  capabilities  to  meet  all 
the  ordinary  contingencies  of  railway  traffic." 

Mr.  James  Kennedy,  of  the  firm  of  Kury  and  Kennedy,  Liverpool,  was 
recalled,  and  confirmed  the  opiuiuu  he  had  git  en  at  the  lust  meeting  as  to 


the  probable  cause  of  the  accident.  The  girder  might  have  given  way 
either  from  a  blow,  or  the  extra  weight  of  ballast  and  the  train  on  it.  Cast- 
iron  girders  were  capable  of  sustaining  in  the  centre  70  tons;  but  if  the 
tension  rods  were  not  perfectly  adjusted,  he  did  not  think  the  bridge  safe 
for  ordinary  trains.  He  did  not  lliiuk  damp  ballast  placed  on  the  bridge 
would  alfect  the  temperature  of  the  girders  so  as  to  cause  tlieni  tti  break. 

Mr.  H.  Robertson,  the  engineer  of  the  Shrewsbury  and  Chester  Rail- 
way, was  next  called,  and  said — I  have  examined  the  bridge  since  the  ac- 
cident. My  opinion  is  that  the  bridge  broke  under  the  weight  of  the  en- 
gine and  train,  increased  to  a  large  extent  by  the  laying  down  of  25  tons  of 
ballast  on  the  pla*form  just  previous  to  the  accident.  The  witness  then 
handed  in  a  lengthened  report  which  he  had  made  to  the  Directors,  respect- 
ing the  failure  of  the  bridge,  in  which  he  stated  that  the  fracture  spoken  of 
by  Mr.  R.  Stephenson,  as  having  been  produced  by  a  lateral  blow,  was,  in 
his  opinion,  caused  after  the  girder  had  fallen,  and  that  the  fracture  which 
caused  the  bridge  to  give  way  was  that  in  the  centre.  He  considered  that 
the  tension-rods  tended  more  to  weaken  the  girder  than  to  strengthen  it. 

Mr.  Robertson  then  read  the  following  report  which  he  had  made  to  the 
Directors  of  the  Shrewsbury  and  Chester  Railway  :  — 

"  I  minutely  examined  the  I>ee  bridge  on  the  Chester  and  Holyhead 
Railway  on  the  occurrence  of  the  accident,  and  have  since  examined  re- 
peatedly the  points  which  bear  upon  the  accident.  I  have  caused  drawings 
to  be  prepared  and  also  a  model,  showing  the  details  ot  the  structure  and 
the  fragments  of  the  beam,  in  so  far  as  now  discovered  ;  and  to  these  I 
would  refer  you,  instead  of  attempting  to  give  a  written  description  of  the 
bridge.  (These  were  produced  in  Court,  for  the  inspection  of  the  coroner 
and  jury.)  You  will  perceive  that  there  are  two  principal  fractures  in  the 
beam — one  near  the  centre,  5^  feet  from  the  west  abutment,  in  the  middle 
portion  of  the  girder;  the  other  in  the  portion  of  the  girder  next  to  tlie 
abutment,  and  20  feet  from  its  '  fence.'  The  latter  fracture  appears  to  me, 
from  its  form,  and  especially  from  the  position  in  which  the  fragment  lay, 
as  shown  in  the  ground  plan  taken  the  morning  after  accident,  to  have  been 
caused  by  the  fall ;  any  disturbing  cause  previously  to  the  fall  is  quite  in- 
consistent with  the  close  proximity  of  the  fragments.  The  fracture  at  the 
centre,  from  the  position  of  the  fallen  portion,  and  of  the  middle  tension-rod 
wrapped  over  the  girder,  and  especially  from  the  form  of  the  fracture,  ap- 
pears to  me  to  have  first  taken  place.  This  fracture  I  consider  to  have 
resulted  from  the  weakness  of  the  top  flange,  which  was  compressed  and 
broken  by  the  strain  arising  from  the  rolling  weight  of  the  engine  and  ten- 
der, and  the  vibratory  motion  of  the  structure  itself,  increased  to  a  large 
extent  by  the  deposit  of  25  tons  of  ballast  on  the  roadway  immediately  be- 
fore the  accident.  This  compression  is  remarkably  evident  by  the  bulging 
out  of  the  metal  at  the  point  of  the  parting  at  the  top  of  the  web,  or  vertical 
portion  of  the  girder. 
"In  estimating  the  strength  of  the  girder,  I  am  of  opinion  that  the  tension- 
rods,  from  the  form  of  the  section  of  the  girder,  weakened  it,  and  threw  an 
undue  strain,  by  compression,  on  the  top  flange  ;  but,  assuming  that  they 
did  not  weaken  it,  and  applying  the  formula,  as  given  by  Eaton  Hodkin- 
son,  F.R.S.,  to  the  girders — by  one  formula,  the  breaking  weight  is  equal 
to  61 J  tons;  and,  by  the  other,  the  breaking  weight  is  equal  to  70  tons. 
Now,  it  has  been  an  established  rule  in  practice,  that  one-third  or  one- 
fourth  of  the  breaking  weight  is  the  safe  working  weight  to  which  a  girder 
should  be  subjected,  and  the  larger  the  size,  the  smaller  ought  to  he  the 
proportion  ;  taking,  therefore,  one-fourth  of  56  (the  breaking  weight),  it 
follows  that  the  safe  weight  to  which  one  of  the  girders  ought  to  be  sub- 
jected is  I8J,  and  the  two  girders  37  tons.  The  weight  of  the  timber,  plat- 
form, beams,  rails,  chairs,  &;c.,  exclusive  of  the  girder,  according  to  an  ap- 
proximate calculation  I  made,  is  10  tons  6  cwt. ;  and,  adopting  the  rule 
that  a  uniform  weight  is  difTused  over  the  beam,  is  equivalent  to  one-half 
that  weight  suspended  at  the  centre,  this  becomes  equal  to  a  weight  sus- 
pended at  the  centre  of  9  tons  13  cwt.  The  equivalent  weight  of  an  engine 
and  tender  of  33  tons  10  cwt.  2  quarters,  suspended  at  the  centre  of  the 
beam,  I  estimate  at  32  tons — making  a  strain  of  41  tons  10  cwt.  against  37 
tons — the  safe  working  strain  to  which  the  bridge  ought  to  be  subjected. 
However,  on  the  afternoon  of  the  accident,  immediately  previous  to  the 
passing  of  the  train,  the  bridge  was  subjected  to  an  additional  strain,  by 
the  laying  on  of  5  inches  of  broken  red  sandstone  ballast,  amounting  to  a 
weight  over  the  bridge  of  25  tons,  which  is  equivalent  to  a  weight  suspend- 
ed at  the  centre  of  12  tons  10  cwt.  This  makes  a  total  of  54  tons  against 
the  safe  strain  of  37  tons  formerly  stated  ;  and  the  last  addition  appears  to 
me  to  be  the  immediate  cause  of  the  accident.  In  these  calculations,  how- 
ever, it  is  assumed  that  everything  is  at  rest,  and  that  the  forces  applied 
are  those  resulting  from  direct  pressure,  whilst  the  evidence  shows  that 
there  is  a  vibratory  movement  of  the  whole  structure  to  a  hirge  extent ;  and 
there  is,  besides,  a  percussive  movement  of  the  engine  and  tender,  which, 
with  a  heavy  long-boiler  engine,  with  outside  cylinder,  is  considerable. 
"The  weight  of  the  structure,  and  of  the  train  in  motion,  will  be  about  164 
tons  in  all,  and  the  strain  from  this  cause  must  be  added  to  that  formerly 
stated.  This  strain,  although  it  cannot  be  ascertained  by  accuracy  of  cal- 
culation founded  on  experiment,  experience  shows  to  be  great ;  and  I  am 
of  opinion  that  it  formed  a  large  element  in  the  strain  which  broke  the 
bridge  down.  There  is  also  the  whole  gross  strain  arising  from  the  pres- 
sure and  the  percussion  of  the  structure  and  its  load,  with  the  apportion- 
ment of  that  strain  between  the  girders  ;  for  I  am  of  opinion  that,  from  the 
loose  and  independent  connection  of  the  girders,  and  the  giving  of  the 
structure,  the  strain  may  have  been  unequally  divided  between  the  girders. 
These  investigations,  iudepeudeutly  of  the  evidence  of  the  eye-witnesses^ 
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lead  me  tu  tlieconclusion,tliatllie  girder  broke  in  the  middle  from  its  weak- 
ness to  resist  the  strain,  increased  hy  tlie  laying  on  of  the  ballast. 

"The  opinions  of  Mr.  Stephenson  and  iMr.  Locke,  founded  uu  the  alleged 
facts  as  til  the  paint  on  the  tender,  the  broken  carriage-wheel,  and  the  snips 
in  the  chairs,  appear  to  fall  to  the  s'louml,  as  they  must  have  been  misiu- 
formed  on  those  particulars,  which  can  all  be  disproved. 

"HtNRY  Robertson,  Engineer." 
"  Chester.  June  15,1817. 

Captain  Symonds,  K.E.,  and  Mr.  Walker,  who  were  retained  by  Go- 
vernment to  examine  into  the  cause  of  the  accident,  presented  to  the  in- 
i|uest  a  very  lengthened  report,  the  following  are  extracts  from  it :  — 

"That  the  bridge  was  of  suflii-ient  strength  if  the  cast  and  wrought  iron 
be  supposed  to  act  together,  each  taking  its  equal  proportion  of  the  strain. 

•'That  there  is  groat  difficulty  in  insuring  the  joint  action,  and  that  if 
this  is  a  part  of  the  principle  of  the  bridge,  we  do  not  approve  of  it. 

"That  neither  the  wrought  nor  the  cast  iron,  taken  separate'y,  was  suf- 
ficient for  perfect  slahility  ;  and  that,  to  have  insured  this,  the  cast  iron 
girders  alone  should  have  been  of  sullicieni  strength  to  carry  the  whole 
weight,  wiih  an  ample  allowance  for  the  various  circumstancei  (some  of 
them  peculiar  to  this  bridge)  which  we  have  explained. 

"That,  with  the  exception  of  the  bends,  or  warps  in  the  lop  flanges,  the 
castings  are  of  good  quality.  That  the  wrought  iron  is  also  of  good  quality. 
"  That  Ihe  stonework  of  the  piers  and  abutments  is  good  ;  and  in  no  way 
conlributed  to  the  failure. 

"  We  now  come  to  the  question,  what  was  the  immediate  cause  of  the 
accident  >  As  the  bridge  had  carried  as  great  or  greaier  loads  before,  the 
suggestion  that  there  was  something  peculiar  in  this  case,  as  the  end  of  a 
raifhaving  projected  from  the  straight  line  and  been  struck  by  the  engine, 
or  the  tender  having  got  off  Ihe  line  and  struck  the  girder  laterally,  is  not 
improb.ible.  The  engineers  who  were  called  by  the  Railway  Company 
considered  thai  the  breaking  of  one  leaf  of  the  wrought  iron  that  was  next 
the  tender,  the  piece  that  was  struck  out  of  the  girder,  and  the  damage  to 
the  abutment  wall,  are  all  proof  of  Ihe  fact  that  the  accident  was  caused  by 
the  lender  having  got  otf  the  line,  and  broken  Ihe  girder  by  a  heavy  lateral 
blow.  We  refer  to  the  evidence  of  Mr.  Robert  Stephenson,  Mr.  Locke, 
Mr.  Vignoles,  and  Mr.  Gooch,  who  were  also  of  opinion  that  the  strength 
of  the  girder  was  sufficient.  As  to  this  latter  point,  we  have  already  slated 
Ihe  principles  upon  which  alone  this  conclusion  could  have  been  arrived 
at,  and  our  own  opinion.  As  to  the  tender  or  Ihe  carriage  immediately 
behind  it  having  got  olV  the  railway  and  damaged  Ihe  abutment  walls,  there 
is  no  doubt ;  and  if  Ihe  lender  struck  the  side  of  the  girder,  when  the  latter 
was  under  great  strain,  a  fracture  was  the  probable  consejuence.  This  is 
on  the  presumption  of  the  lender  having  got  off  ihe  line  from  some  oiher 
cause  than  the  breaking  of  the  girder. 

"  Our  own  decided  opinion,  formed  from  the  statement  we  have  made  as 
to  Ihe  strength  of  the  girder,  and  from  the  position  in  which  the  broken 
pieces  were  found,  Ihe  two  halves  being  each  in  a  straight  line,  or  nearly 
so,  but  at  an  angle  with  one  anoiher,  is  that  Ihe  tirst  fracture  took  place  in 
the  centre  of  the  girder,  and  not  at  the  end  which  rested  on  the  abutment. 

"  In  corroboration  of  this  last  view,  the  addition  that  was  made  to  the 
permanent  weight  of  the  bridge,  immediately  before  the  accident,  by  Ihe 
ballast  spread  over  it,  and  the  fact  that  when  a  weight,  partly  permanent 
and  partly  passing,  but  which  together  formed  a  considerable  portion  of 
the  breaking  weighi  of  the  girder,  are  in  continual  operation,  flat  girders 
iif  cast-iron  suffer  injury,  as  Iheir  streu;;th  becomes  reduced  ;  and  if,  when 
this  has  taken  place,  the  momcnliim  of  Ihe  passing  weight  is  increased  by 
an  irregularity  of  the  rails,  or  in  ihe  motion  of  ihe  engine,  to  which  Ihe  best 
made  and  managed  railways  are  subject,  a  fracture  is  likely  to  follow. 
The  proliabilily  of  ihis  having  been  so  in  Ihe  present  case,  and  the  fact  of 
the  tender  having  been  off  the  line,  and  having  been  drivvn  up  with  great 
violence,  so  as  to  break  the  end  piece  of  the  girder  by  the  blow,  are  to  be 
weighed  against  each  other  in  assigning  Ihe  cause  of  the  accident. 

"  Having  reference  to  other  cises,  it  is  proper  to  state  that  Mr.  Robert 
Stephenson  slated  in  his  evidence  that  he  had  erected  a  number  of  bridges 
on  the  same  principle  as  this,  and  that  this  was  the  first  failure.  We  have 
not  examined  these  bridges  ;  they  are  staled  to  be  all  of  a  less  span  than 
the  Chester  bridge,  but  that  Ihe  dimensions  of  Ihe  parts  are  proportionally 
less  ;  and  it  may  perhaps  be  argued  from  the  above  numerous  examples, 
and  the  opinions  of  Ihe  eminent  engineers  opposed  by  ihis  one  failure,  that 
we  are  mistaken  in  considering  the  weakness  of  Ihe  girder  to  be  the  cause 
of  the  failure  in  the  present  case,  and  unnecessarily  cautious  in  the  objec- 
tion we  eiilerlained,  and  have  expressed,  as  to  the  principle  of  this  bridge 
and  its  security;  hut,  as  we  entertain  these  opinions  very  decidedly,  it  is 
our  duly  (by  no  means  an  agreeable  one)  to  express  them." 

Tlie  Verdict  of  the  Jury. 

After  an  hour's  deliberation,  the  foreman,  Sir  E.  Walker,  returned  the 
following  as  the  unanimous  verdict  of  the  jury : — 

"We  find  that  (Jeorge  Roberts,  John  Matlhews,  and  Charles  Nevitt, 
were  accidentally  k  illed  on  the  evening  of  Ihe  24lh  of  May  last,  in  the  parish 
of  St.  Mary  on  the  Hill,  in  the  city  of  Chester,  by  being  precipilated  along 
with  a  train  of  carriages  on  the  bank  or  bed  of  the  river  Uee,  from  the 
breakage  of  one  of  the  12  cast  iron  gilders  constituting  the  railways-bridge 
over  that  river. 

"  We  find  also  that  Isaac  Powis  died  on  the  26lh  of  May  from  injuries 


he  received  at  ihe  same  time  and  place,  and  from  the  like  cause;  and  we 
find  that  Tluniias  Anderson  came  by  his  death  on  the  24th  of  May  last,  in 
the  parish  aforesaid,  by  being  accidentally  thrown  from  the  lender  on  to  the 
rails. 

"  We  are  further  unanimously  of  opinion,  that  the  aforesaid  girder  did 
not  break  from  any  lateral  blow  of  the  engine,  lender,  carriage,  or  van,  or 
from  any  fault  or  defect  in  the  masonry  of  Ihe  piers  or  ahulineuts ;  but  from 
its  being  made  of  a  strenglh  insuHicient  to  bear  the  pressure  of  quick  trams 
passing  over  it. 

"  We  feel  that  the  11  remaining  girders,  having  been  cast  from  Ihe  same 
pattern  and  of  the  same  strengih,  are  equally  weak,  and  consequently 
equally  dangerous  for  quick  or  passenger  trains  as  was  Ihe  broken  one. 

"  We  consider  we  should  not  be  doing  our  duly  lowarils  ihe  public  if  we 
separated  witlmul  expressing  our  unanimous  opinion,  that  no  girder  bridge 
of  so  brittle  and  treacherous  a  metal  as  cast  iron  alone,  even  thuiigh  trussed 
wiih  wrought  iron  rods,  is  safe  for  quick  or  passenger  trains  ;  and  we  have 
it  in  evidence  before  us,  that  there  are  upwards  of  lUi)  bridges  similar  in 
principle  and  form  to  the  late  one  over  the  riier  Dee,  either  in  use  or  in  the 
course  of  being  conslrucled,  on  v.irious  lines  of  railway.  We  consider  ail 
these  unsafe,  more  or  less,  in  proportion  to  the  span  ;  still,  all  unsafe. 

"  We  therefore  call  upon  her  Majesty's  Government  to  in^lilule  such  an 
inquiry  into  the  merits  or  demerits  of  these  bridges,  as  shall  either  con- 
demn the  principle,  or  establish  their  safely  to  such  a  degree,  that  passen- 
gers may  rest  fully  satisfied  there  is  no  danger,  although  such  bridges  may 
deflect  from  1  J  to  5  inches." 

The  Coroner  slated  that  that  portion  which  related  to  the  death  of  the 
deceased  could  only  be  taken  as  their  verdict.  Their  recomnieudations, 
however,  he  would  forward  to  Ihe  Railway  Department  oi  her  Majesty's 
Government;  and  no  doubt  the  press  would  give  them  due  puljlicity. 

Toe  bridge  crosses  the  Dee  river  at  an  angle  of  about  4s°,  and  is  con- 
structed with  three  spans — skewed  to  the  same  angle — of  98  feet  each  in 
Ihe  clear;  each  span  being  sustained  by  four  trussed  girders,  109  feet  long, 
one  on  each  side,  and  two  in  the  middle,  making  Ihe  two  roadways  inde- 
pendent of  each  other  ;  on  the  inside  of  the  botioni  flange  of  each  pair  of 
girders,  shoes  are  cast,  having  a  dove-taiied  socket,  into  which  wrought 
iron  cross  ties  are  fitted,  to  secure  the  girders  from  springing  outwards  at 
Ihe  bottom.  Between  these,  and  resting  upon  the  same  flange,  are  strong 
timber  bearers  or  joists,  upon  which  a  flooring  of  foar-iuch  planks  is  laid  ; 
on  this  Ihe  longitudinal  sleepers  are  fitted,  carrying  the  rails  and  check- 
rails,  the  latter  being  continued  20  feel  beyond  the  span  of  the  bridge  each 
way. 

The  train  passing  over  the  bridge  at  the  time  of  the  accident  consisted 
of  the  engine  and  tender,  following  which  the  carriages  were  arranged — 
1st.  One  first-class  :  2nd.  One  second  class  (with  break  and  guard-box) : 
3rd.  One  second  :  4th.  Luggage-van  :  5lh.  Second-class. 

Each  girder  is  in  three  lengths  of  cast  iron,  bolted  together  at  the  joints, 
making  1U9  feel  in  length  and  3  ft.  9  in.  in  depth,  and  surmounted  over 
each  joint  by  a  connecting  scarfing,  13  feet  long  and  3  feet  high.  The 
clear  span  of  the  bridge  is  98  feet,  and  the  bearing  5  fl.  0  in.  at  each 
end. 

The  width  of  the  top  flange  is  74  inches,  and  thickness  1^  inch  on  the 
edge;  thickness  of  the  web  2i  inches;  width  of  lower  flange  2  feet  by 
2J  inches  thick.  The  top  section,  including  Ihe  molding  on  the  under- 
side, contains  14  square  inches  ;  Ihe  lower  flange  and  molding  Cfi  square 
inches,  and  the  web  SO  inches  :  making  in  all  100  square  luciies.  On  each 
side  of  the  girder  there  are  four  wrought  iron  tension  bars,  0  in.  by  1^  in. 
the  collected  section  of  Ihe  eight  bars  (lour  on  each  side)  contains  00 
inches.  The  bars  are  put  together  in  lengths,  as  usual  for  suspeusion 
bridges;  and  at  tlie  joints  of  the  cast-irou  beam,  a  wrought  iron  bolt  passes 
through  Ihe  eight  thicknesses  of  wrought  iron  bars  and  the  cast  iron  gir- 
der. To  this  cross-bt»lt  are  suspended  two  other  bolls,  which  pass  through 
the  cast  iron  dovetailed  plale,  untler  the  joints,  and  secured  on  the  under- 
side with  screws  and  nuts,  to  bring  Ihe  plale  up  taut  to  Ihe  flange  ;  and 
the  ends  of  the  suspension  bars  at  the  abuliueul  are  secured  to  a  cast  iron 
raising  piece  by  cross  keys. 

It  will  thus  be  seen  that  the  girder  consists,  in  section,  of  a  cast  iron 
girder  (similar  in  form  lo  fig.  2)  and  eight  thicknesses  of  wrought  iron 
suspension  bars  :  these  wrought  irou  bars,  from  the  very  flat  angle  at  which 
they  are  set  and  secured  lo  the  cast  iron  girder  itself,  seem  to  be  a  very 
poor  safeguard  against  the  breakage  of  the  cast  iron.  In  fact,  on  account 
of  the  tension  bars  being  inclined  at  such  a  small  angle,  that  a  displace- 
ment of  the  panicles  of  the  cast  iron  girder,  quite  sufficient  for  iraciure, 
would  have  produced  scarcely  any  extension  of  the  wrought  irou  bars, 
and,  therefore,  hardly  called  into  play  any  resisting  force  from  their  ten- 
sion ;  ihe  tension-rods,  in  short,  were  of  about  as  much  service  to  the 
girder  as  a  piece  of  pack-thread  passed  from  end   to  end.    The  scarfing 
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pieces  being  placed  over  the  joint,  also  appear  to  be  Injudiciously  ar- 
raugpd,  and  are  not  so  good  as  when  an  increased  depth  is  given  to  the 
casting  at  the  joints,  as  adopted  in  some  otiier  bridges. 

The  annexed  wood-engraving  (Sg.  1)  is  an  elevation  of  a  portion  of  the 
brolven  girder  ;  part  of  one  of  the  lengths,  which  was  not  broken,  is  cut 
short  for  want  of  spare.  The  abutment  end  of  the  girder  is  that  portion 
which  laid  on  the  Saltney  abutment,  and  had  a  bearing  of  5  fl.  6  in.  on 
the  masonry.  There  are  two  fractures — one  in  the  length  nearest  to  the 
Sallney  abulment,  and  which  was  of  considerable  extent,  3ft.  Sin. 
wide  at  the  bottom,  the  fracture  running  along  the  web,  just  on  the  lop  of 
the  lower  flange,  and  then  upwards  in  a  slanting  direction  on  one  side  and 
perpendicular  (he  other  side.  Fig.  2  is  a  section  of  the  iron  at  this  frac- 
ture, svhich  shows  two  bolt  holes  at  the  top,  made  for  tising  on  an  eagle 
ornament,  and  doublless  considerably  weakened  the  girder,  as  at  these 
bolt  holes  ihe  flange  was  found  to  be  completely  crushed.  From  the  ap- 
pearance of  this  fracture,  upon  the  whole,  we  are  inclined  to  assign  it  as 
the  part  that  first  broke.  The  other  fracture  is  nearly  iu  the  centre  of  the 
middle  length  of  the  girder,  and  takes  a  diagonal  direction  across  the  gir- 
der upwards,  to  the  extent  of  4  feet  horizontally. 

From  experiments  that  have  been  made  since  the  accident,  the  deflection 
of  the  girders  under  different  loads  is  from  1  to  2  inches— the  greater  the 
velocity  of  the  train  the  greater  is  the  deflection  :  this  shows  that  we  must 
not  fix  the  proportions  of  a  girder  at  three  times  the  breaking  weight ;  but 
considerably  more  must  be  allowed — it  ought  to  be  at  the  least  four,  if  not 
five,  times. 

The  question  that  suggests  itself,  from  the  failing  of  this  bridge,  for  con- 
sideration among  engineers,  is  whether  a  girder,  containing  the  same  quan- 
tity of  metal  of  wrought  and  cast  iron  together,  140  square  inches  in  the 
section,  could  not  be  better  arranged  than  the  one  before  us,  so  as  to  form 
the  requisites  of  crossing  over  a  road  or  river  without  interfering  with  the 
headway  below.  From  the  best  consideration  that  we  have  bestowed  upon 
the  subject,  we  are  induced  to  adopt  a  girder  of  the  proportions  and  form 
shown  in  the  annexed  engravings,  figs.  4  and  5.     The  flanges  at  the  joints 
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Figs.  4  and  5.    Elevation  and  Plan  of  Propcsed  Girder. 

tobe  wide,  and  of  the  form  shown  in  fis-  3,  and  the  surfaces  planed  ;  the 
connecting  bolls  to  be  of  as  large  a  diameter  as  the  melal  flange  will 
allow,  the  lower  bolts  being  at  least  2Hnches  diameter;  particular  atten- 
tion must  be  paid  to  (he  fixing  of  these  bolts,  and  the  keying  of  them, 
to   prevent  the  nuts  loosening  by  vibration. 

/             2-lG6nd\ 
According  to  Hodgkinson's  formula*   I  W   =  -, I,  the  breaking 

weight  of  the  Dee  Bridge  girder  is  60  tons— that  is  supposing  the  tension 
bars  to  be  of  no  service  ;  whereas,  the  breaking  weight  of  our  proposed 
girder  is  110  tons,  and  contains  four  tons  less  metal  than  Ihe  Dee  Bridge 
trussed  girder.  The  weight  of  110  tons  is,  as  near  as  can  be,  the  strength 
required  for  the  Dee  Bridge  span  of  98  feet,  which  will  be  equal  lo  220 
Ions  for  a  pair  of  girders  :  taking  a  fourth  of  this  weight  as  the  safe  strain, 
ii  will  give  55  tons.  The  calculated  strain  upon  the  girder  at  the  time  of 
the  accident  was  54  tons. 

It  is  the  joints  of  these  girders  that  require  the  especial  atleution  of 
the  engineer,  as  we  shall  next  proceed  to  show. 

*  W  weiglit  in  tons,  n  the  area  of  the  lower  fiaoges  in  square  inches,  d  the  total  depth 
of  the  girder  in  inches,  and  I  the  length  in  feet  in  clear  ot  the  bearings. 


Fig.  3.    Section  of  Proposed  Girder  at  Joiat 
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The  cause  of  llie  fracture  we  believe  to  be,  that  the  girder  vvas  jointed, 
and  that  due  consideration  was  not  given  to  that  circumstance  in  assigning 
their  relative  proportions  to  the  flanges.  As  the  effect  of  a  joint  is  one 
that  practical  men  are  apt  to  overlook,  we  propose  to  examine  the  subject 
in  detail— excluding  as  much  as  possible  symbolical  language,  in  order 
that  our  reasoning  may  clearly  be  apprehended.  It  is  well  known  that 
there  are  usually  three  distinct  divisions  of  a  girder,  consisting  of  the 
upper  and  lower  flanges  and  the  web:  the  vertical  and  transverse  section 
of  such  an  arrangement  would  resemble  somewhat  an  H  laid  on  its  back 
— thus  :::  .  The  reason  of  this  mode  of  construction  will  be  better  under- 
stood when  we  have  determined  the  nature  and  amount  of  the  strains  and 
thrusts  experienced  by  the  several  parts  of  a  loaded  girder. 

•. Q^ 


1 „ : 

0 

TV 

N 

Let  ABdc  be  a  vertical  section  of  a  girder,  resting  on  the  points  A  and 

B,  and  loaded  with  the  weight  «c  at  Q.     Let  cQ  —  a;  c  d  =  I ;  Bd  =  A; 

<r  D,  the  section   of  the   upper  flange  ;    C  i,  of  the  web  ;  and  a  B,  of  the 

lower  flange.     Let  R  =  reaction  at  A;  R'  =  reaction  at  B  ;    «>'  =  weight 

nf  the  girder,  which  is  supposed  symmetrical  and  uniform   throughout  its 

length. 

Tbeo  we  shall  have  these  equations,  when  there  is  equilibrium^ 

tv'l  w'l 

«.a  +  -^  =R7;      w{i  —  a)+—-ni. 

Let  us  now  suppose  a  vertical  section  to  be  made  through   some  point, 
M,  of  the  girder.     Let  c  M  —  h;  Cc  =:  c;  A  a  =  d. 
Consider  now  the   equilibrium  of  the  part  c  N  :  c  N  is  kept  at  rest  by 

w'h 
the  reaction  R  at  A,  by  its  own  weight  — >   an<l    by    vertical    and    hori- 
zontal forces  arising  from  its  connection  with  M  B  :  let  Y  be  the  vertical 
force;  <  and  <' acting  at  in  and  n,  in  the  directions  indicated   by   the  ar. 
rows,  the  horizontal  forces.     LetNni^i-,     Nm=j;': 
Then  we  have  for  the  equilibrium  of  cN 

IV 'k 
R-fY    =    w  +  —  ;  t'    =  t; 


also,  taking  moments  about  A, 


w'h- 


VA  +  (X  =  uio  +  -^  +  t'x\ 

Now,  t-f;  R  =  w{l  —  a)  +  iw-l 
I 


I'A      „        u'a       tv'  (2  A  —  I) 
—  R—-r+- 


\     =1     w  + 


I         "    -     I    ^  2  1 

Substituting  this  value  of  Y,  we  find 

t  (x'  —  x)  =  <p  (a,  h,  I,  w,  ui',) : 
.•.((a'  —  i)  is  known,  and  depends  simply  ou   the  weight  of  the  beam 
and  its  load,  and  not  on  the  shape  of  the  beam — the  only  condition  to  that 
effect  being,  that  the  beam  shall  be  longUuiiinally  uniform. 

We  find,  then,  that  at  the  upper  part  of  the  beam  there  is  a  thrust,  and 
at  the  lower  part  a  tension.  Consequently,  at  the  upper  part  the  particles 
of  the  beam  are  in  a  state  of  compression,  and  at  the  lower  in  a  state  of 
extension.  Therefore,  between  M  and  N  there  is  some  point  where  the 
particles  are  neither  extended  nor  compressed.  Let  o  be  this  point :  o  is 
said  to  be  a  point  in  the  neutral  axis.  If,  now,  the  beam  were  laminated — 
that  is,  composed  of  parallel  laminae,  incapable  of  sliding  over  each  other, 
and  which  obeyed  Hooke's  law — the  amount  of  the  forces  arising  from  the 
extension  and  compression  of  the  particles  in  M  N,  would  vary  as  their 
distances  from  0.  This  is  the  law  usually  assumed  for  materials  of  even 
a  crj  slalline  texture  ;  at  all  events,  the  probabilities  are,  that  even  if  the 
tension  and  compression  do  not  in  all  cases  vary  directly  as  the  distance 
from  o — they  vary  as  some  higher  power  of  the  distance  :  according  to 
either  supposition,  it  is  clear  that  the  particles  near  o  are  not  so  effective 
in  supporting  w  and  «•',  as  tliose  farther  from  it;  and,  consequently,  we 
see  the  reason  why  the  greater  part  of  the  substance  of  the  girder  is  distri- 
buted at  the  greatest  available  distance  from  o,  in  the  form  of  flanges. 

In  the  case  of  a  cast  iron  girder  like  that  of  the  Dee  Bridge,  it  is  not 
rn;ce;saiy  to  make  the  upper  flange  as  thick  as  the  lower  one,  because  cast 


iron  exerts  a  much  greater  force  for  compression  than  it  does  for  extension 

to  the  same  amount,  and  bears  a   much   greater  crushing  than  rending 

strain.     Suppose  now  M  N  to  be  a  joint,  and  the  connection  to  be  effected 

by  means  of  bolts  let  through  projecting  lips,  as  was  the  case  in  the  girdtr 

that  broke  ;— the  question  immediately  arises,  how   would   that  effect   the 

thrust  and  strain  on  the  upper  and  lower  flanges ;     Before  we  consider 

this  question,  it  w  ill  be  advisable  to  show  that  in  the  molecular  connection, 

first  noticed,  a'  —  x  is  either  or  very  nearly   a  maximum;  and,  therefore, 

y  either  or  very  nearly  a  minimum— for  i/(x'  —  x)  is  a  constant,  as  we 

proved. 

In   the   first   place,   taking   the    usual  law — and  supposing  the  girder 

2 
not  flanged,  but  uniform,  x'  —  x  would  =  -.  Ac;  but  when  we  consider 

the  flanges,  the  resultants  of  the  strains  and  thrusts  will  be  thrown  much 
nearer  to  N  and  M  respectively ;  and  with  the  ordinary  proportions  observed 

4  4 

for  the  flanges  and  web,  x'  —  x  would  not  be  less  than  -.  A  c,  or  -  M  N 

5  5 

— and  it  is  diflicult  to  conceive  any  mode  of  connection  at  M  N  which 
could  make  it  greater.  We  cannot,  then,  suppose  that  y  can  be  increased ; 
let  us,  therefore,  suppose  that  y  is  the  same  for  all  modes  of  connection. 

If,  instead  of  the  ordinary  law,  we  had  assumed  any  other  law  for  the 
amount  and  variation  of  the  thrusts  and  strains,  involving  a  higher  power 
of  the  distance  from  o  than  the  first,  (for  instance  that  adopted  by  Mr. 
Hodgkinson)  x'  —  x  would  on  such  a  supposition  be  still  more  increased. 
On  the  whole,  we  may  fairly  suppose  y  to  be  constant — certainly  not 
capable  of  being  diminished  by  any  mode  of  connection. 

But  although  y  remains  constant,  its  distribution,  both  above  and  below 
0,  will  materially  depend  on  the  nature  of  the  joint.  Suppose,  for  instance, 
a  single  bolt  at  N  ;  then  this  bolt  will  sustain  all  the  tension — and  all  the 
particles  about  N  will  be  exposed  to  an  enormous  rending  strain.  Again, 
if,  as  in  practice,  when  the  joint  is  bolted  from  M  to  N,  the  lip  gives  and 
is  slightly  deflected,  and  the  bolts  work  loose,  then,  in  order  to  make  np 
the  value  of  y,  more  bolts  than  those  between  o  and  N  may  be  in  a  state  of 
tension,  and  less  of  the  girder  than  from  o  to  jM  in  a  state  of  compression  ; 
consequently,  since  the  area  which  sustains  the  thrust  is  diminished,  the 
thrust  per  square  inch  will  be  increased.  Also,  if  some  of  the  bolts  work 
looser  than  others,  the  bolls  which  work  tightest  will  be  in  the  highest 
state  of  tension.  Some  of  these  causes  of  imperfect  action  may  be  pr<  - 
sumed  always  to  exist ;  and  the  only  way  we  know  of  compensating  for 
their  effect,  is  very  much  to  increase  the  vertical  breadth  of  the  girder  at 
the  joint.     This,  however,  was  not  done  in  the  girders  of  the  Dee  Bridge. 

To  all  this  reasoning,  it  may  be  objected  that  the  girder  did  not  break  at 
the  joint.  Our  reply  is,  that  the  strains  arising  from  a  bad  joint  are  tran.- 
mitted  to  a  great  distance  through  the  substance  of  the  girder — and  where 
the  metal  is  weakest,  there  we  may  expect  fracture  to  ensue.  It  is  not 
enough  to  build  bridges  calculated  to  endure  two  or  three  times  the  great- 
est statical  strains  they  can  be  subjected  to — especially  when  those  strains 
are  to  be  supported  by  cast  iron  girders.  The  continual  vibration  to  which 
iron  is  liable,  tends  to  weaken  the  cohesion  of  its  particles :  the  alternate 
expansion  occasioned  by  heat  and  cold  has  the  same  effect. 

Lastly,  it  must  never  be  forgotten  that  the  vibration  of  a  train  increases 
enormously  the  tendency  to  fracture,  by  bringing  into  play  dynamical 
strains,  the  amount  of  which  is  beyond  calculation  ;  and  that  iron  bridges 
are  especially  adapted  to  transmit  such  vibrations. 


Artesian  Wells  in  Volcanic  Formalions. — The  first  attempts  of  this 
kind  in  Naples  were  made,  some  years  ago,  near  the  Campo  Santo,  by  the 
Societa  Industriitle ;  they,  however,  yielded  but  a  small  quantity  of  water, 
at  a  depth  of  80  or  90  feet.  This  led  to  the  great  undertaking  in  the 
Royal  Gardens,  which,  however,  is  not  likely  to  yield  any  favourable  re- 
sult. The  deeper  the  boring  proceeds,  the  harder  is  the  appearance  of  the 
strata  of  volcanic  tuffa — and  the  only  advantage  derived  is  the  perfect 
knowledge  of  the  geological  stratification  of  the  terrain  of  Naples,  on 
which  the  architect,  M.  Cangiano  (who  superintends  the  work)  read  a 
paper  at  the  meeting  of  Italian  scienziatc,  in  1845,  As  the  supply  of 
water  for  the  metropolis  (especially  near  the  Posdippo  and  Vomero)  is 
constantly  on  the  decrease,  government  will  be  obliged  to  erect  new  aque- 
ducts at  an  enormous  expense,  and  to  convey  fresh  water  from  Monte 
I'aburno,  or  the  sources  of  the  Sarno — or  even  so  far  as  the  Tifetini  and 
Trebulini  mountains,  near  Capua.  It  may  be  said  with  certainty,  that  the 
volcanic  terrain  near  Naples  does  not  contain  a  sufficient  quantity  of 
drmkable  water  for  its  increasing  population — even  if  it  be  not  the  cast-, 
that  the  quantity  of  water  is  yearly  decreasing,  for  reasons  not  yet 
properly  ascertained. 
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HISTORY  OF  ARCHITECTURE  IN  GREAT  BRITAIN. 

A  Brief  Slcetcli  or  Epitome  of  the  Rise  and  Progress  of  Architecture 
in  Great  Britain.     By  James  Elmes. 

'■  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 

Sir  Henry  Wotton. 

(^Continued  from  page  170.^ 

It  has  been  already  mentioned  that  Inigo  Jones  had  improved  his  taste 
hy  studying  the  worlis  of  Palladio  and  other  eminent  Italian  architects,  in 
Italy.  It  is  not  unlikely  that  he  had  met  Sir  Henry  Wotton  at  Venice,  as 
this  tasteful  connoisseur  and  elegant  illustrator  of  the  Vitruvian  art  was 
then  ambassador  from  James  I.  to  the  Doge.  James's  brother-in-law, 
Christian  IV.,  King  of  Denmark,  who  had  heard  of  Inigo's  reputation 
from  that  city  of  lakes  and  palaces,  introduced  him  to  the  British  monarch, 
who  immediately  appointed  him  his  architect. 

Jones's  style,  after  his  return  from  Italy,  bears  marks  of  much  improve- 
ment in  taste  and  purity,  as  may  be  seen  in  the  works  he  executed  before 
his  visit  to  that  fostering  country  of  the  arts,  and  those  which  he  designed 
after  his  return.  This  eminent  architect  visited  Italy  twice,  and  enjoyed 
the  friendship  and  patronage  of  the  celebrated  Earl  of  Pembroke,  and 
other  tasteful  nobility  of  the  period. 

Among  his  works  not  already  mentioned,  are  additions  to  Lord  Pem- 
broke's seat  at  AVilton,  the  porch  of  which  had  been  designed  by  Holbein. 
Jones's  classical  additions  to  this  edifice  are  apparent,  particularly  the 
triumphal  arch  and  its  equestrian  statue,  that  has  been  lately  cited  as  an 
authority,  among  others,  in  the  controversy  about  Matthew  Wyatt's  colos- 
sal statue  of  the  Duke  of  Wellington,  in  Piccadilly.  Also,  the  quadrangle 
of  St.  John's  College,  Oxford,  another  proof  of  his  want  of  feeling  for  the 
beauties  of  Gothic  architecture,  as  is  the  Chapel  Royal,  St.  James's ; 
Coleshill,  in  Berkshire  ;  Cobham  Hall,  in  Kent ;  and  the  Grange,  in 
Hampshire. 

Before  concluding  that  portion  of  onr  notice  that  terminates  with  Inigo 
Jones,  we  must  revert  to  some  of  those  less  known  artists  who  flourished 
between  the  great  days  of  the  Tudor  style  and  the  expulsion  of  arts  from 
England  by  the  rough-shod  founders  and  suppoiters  of  the  Common- 
wealth. 

Whatever  may  have  been  the  intentions  of  James  I.  as  to  the  erection  of 
a  splendid  palace  for  himself  and  his  successors  to  the  crown  of  the  two 
kingdoms,  which  had  been  first  united  in  his  person,  he  had  strong  objec- 
tions to  his  example  being  copied  by  his  nobles.  Fearing  that  if  they  made 
their  establishments  in  the  metropolis  too  large  and  expensive,  it  might  rob 
the  provinces  of  ranch  of  their  grandeur,  and  the  country  people  of  their 
natural  protectors,  the  wealthy  aristocracy  of  their  respective  counties ;  he 
therefore  issued  edicts  against  the  enlargement  of  the  metropolis,  and  con- 
firmed the  royal  will  of  his  predecessor,  Elizabeth,  that  no  further  man- 
sions or  noble  residences  should  be  erected  but  upon  ancient  foundations. 
Lord  Bacon  informs  us,  that  King  James  was  wont  to  be  very  earnest  with 
the  country  gentlemen  to  abandon  London  for  their  country  seats  ;  and  thut 
he  would  sometimes  say  to  them  :  "  Gentlemen,  at  London  you  are  like 
ships  in  a  sea,  which  show  like  nothing ;  but  in  your  country  villages,  you 
are  like  ships  in  a  river,  which  look  like  great  things." 

Although  James  attempted  to  drive  his  opulent  subjects  from  the  metro- 
polis to  their  country  residences,  few  of  our  monarchs  had  a  greater  num- 
ber or  more  splendid  palaces  in  London  than  the  successor  of  Elizabeth, 
from  whom  he  probably  inhereted  this  dread  of  palatial  rivalry  by  his 
nobles  in  the  metropolis.  That  powerful  queen,  who  was  one  of  the  most 
absolute  monarchs  in  our  history,  issued  several  proclamations,  rigidly 
forbidding  the  increase  of  new  buildings  in  Loudon.  James  did  not  con- 
tent himself  with  merely  reproving  and  exhortmg  his  nobles  and  magnates, 
but  issued  several  proclamations  to  the  same  purport. 

In  ICOo,  when  he  had  been  but  two  years  upon  the  throne,  he  issued 
the  first  of  these  mandates,  which  forbade  all  manner  of  building  within 
the  city,  and  a  circuit  of  one  mile  thereof.  Among  its  commands  was  the 
salutary  one  to  a  wooden  metropolis,  that  all  persons  henceforward  should 
build  their  external  walls  and  windows  either  of  brick  or  stone.  The 
classical  reading  of  the  king,  who  delighted  to  be  compared  in  wisdom  to 
Solomon,  and  in  the  patronage  of  literature  and  art  to  Augustus,  probably 
wished  to  vie  with  the  Roman  emperor  in  the  boast  of  having  found  his 
metropolis  of  wood,  and  leaving  it  of  marble  (stone).    The  reason  given 


in  this  proclamation  for  building  with  brick  and  stone  is,  "  as  well  for 
decency,  as  by  reason  all  great  and  well-grown  woods  were  much  spent 
and  wasted,  so  that  timber  for  shipping  became  scarce."  James  always 
showed  a  predilection  for  the  establialiment  of  a  powerful  navy,  both  mer- 
cantile and  warlike,  as  his  founding  the  corporation  of  the  Trinity  House, 
the  cultivation  of  the  royal  woods  and  forests,  aud  this  proclamation,  tes- 
tify. This  edict  produced  as  little  effect  as  those  of  his  predecessor  ;  he, 
therefore,  issued  another,  with  more  stringent  penalties,  dated  October  10, 
Il>07,  and  on  the  lOth  of  the  same  month,  some  oflenders  against  it  were 
censured  in  the  Star-chamber,  for  building  contrary  to  its  tenor.  By  an- 
other edict  of  the  same  nature,  issued  in  1G14,  the  commissioners  are 
required  to  proceed  with  all  possible  strictness  against  every  offender  of 
this  sort.  This  had  somewhat  more  effect,  particularly  as  to  the  mode  of 
building  with  stone  and  brick;  and  from  this  period  may  be  dated  the 
reformation  of  the  architecture  of  London,  which  is  so  much  indebted  both 
to  the  architect  and  his  royal  patron. 

The  first  house  of  note  that  was  erected  in  conformity  with  this  procla- 
mation, was  one  in  the  Strand,  built  for  Colonel  Cecil ;  after  that,  one  near 
Drapers'-hall,  Thrograorton  street,  in  the  city,  is  celebrated  ;  another,  built 
for  an  opulent  goldsmith,  in  Cheapside,  opposite  to  Sadlers'-hall ;  and  one 
that  was  built  for  a  leather-seller,  in  St.  Paul's  Churchyard,  near  the  north 
gate  of  the  cathedral,  not  being  in  conformity  with  the  king's  regulations — 
being  built  of  timber — was  ordered  to  be  taken  down,  and  rebuilt  accord- 
ing thereto. 

Among  the  principal  mansions  of  this  period,  are  Hatfield,  in  Hertford- 
shire, the  seal  of  the  JMarquis  of  Salisbury,  and  Burleigh,  near  Stamford, 
in  Lincolnshire,  the  seat  of  the  Marquis  of  Exeter,  both  built  in  the  reign 
of  Queen  Elizibeth  ;  and  being  still  in  existence,  with  very  little  alteration 
from  their  original  design,  are  fine  specimens  of  the  mixed  pictorial  style 
of  the  Elizabethan  period. 

James  enlarged  and  improved,  in  a  similar  style,  Theobald's,  near  Ches- 
hunt,  in  Hertfordshire,  originally  the  seat  of  Elizabeth's  great  prime- 
minister,  Cecil,  Lord  Burleigh,  who  often  entertained  his  royal  mistress 
within  its  walls.  It  was  a  favourite  residence  of  King  James,  and  was 
the  scene  of  his  last  moments.  It  afterwards  became  the  abode  of  Rich- 
ard Cromwell,  who  retired  thither  after  his  resignation  of  the  protectorate 
of  England.  He  passed  the  remainder  of  his  days  in  this  once  royal 
residence,  in  peaceful  retirement. 

Of  the  principal  reformers  of  taste  among  the  literary  men  and  nobles  of 
the  period,  the  great  lord -chancellor  Bacon  stands  in  the  foremost  rank; 
and  his  opinions  on  architecture  and  gardening  are  decisive  of  the  charac- 
ter of  those  arts,  which  he  so  much  improved,  in  his  days.  His  maxim 
that  houses  are  built  to  live  in,  aud  not  to  look  on,  should  never  be  forcot- 
ten  by  the  domestic  architect;  and  his  description  of  a  palace,  in  opposi- 
tion  to  such  huge  buildings  as  the  Vatican,  the  Escurial,  and  some  others, 
which,  he  pithily  observes,  have  scarce  a  fair  room  in  them,  is  character- 
istic of  the  best  style  of  this  period,  which  Inigo  Jones,  Sir  Henry  Wotton 
and  the  elegant-minded  lord-keeper  had  so  much  improved. 

That  the  taste  of  Jones  was  influenced  by  his  association  in  literature 
and  art,  with  Pembroke,  Bacon,  Wotton,  Ben  Jonson,  and  other  eminent 
Englishmen,  as  well  as  with  the  literati  and  connoisseurs  of  Italy,  is 
proved  not  only  by  the  purer  style  of  his  maturer  age,  but  by  the 
unrivalled  design  for  the  royal  palace,  which  bears  marks  of  being  ar- 
ranged in  the  study  of  the  artist,  assisted  by  noble  minds,  rather  than  the 
work  of  a  builder's  office,  traced  by  the  mechanical  hands  of  architectural 
draughtsmen. 

Bacon's  description  of  what  elements  an  architect  should  compose  a 
royal  palace,  with  its  accessorial  gardens,  terraces,  and  courts ;  royal 
state,  dwelling,  and  necessary  apartments,  together  with  the  personal 
survey  that  Jones  had  made,  accompanied  by  men  with  congenial  minds 
of  the  palaces  and  royal  residences  of  Venice,  Florence,  Rome,  and  other 
parts  of  Italy,  had  a  powerful  effect  upon  all  his  designs,  and  particularly 
upon  that  of  his  unexecuted  palace. 

The  limited  space  which  the  pages  of  this  Journal  allows'to  this  notice 
will  not  permit  the  quoting  of  Bacon's  admirable  description  of  a  royal 
palace — not  designed  for  his  poetical  commonwealth  of  Eulopia,  but  evi- 
dently for  the  encouragement  of  his  royal  master  to  commence  a  palace 
which,  in  two  or  three  reigns,  might  surpass  all  the  other  royal  residences 
in  Europe. 

Upwards  of  twenty  years  ago,  the  author  of  this  sketch  gave  Bacon's 
description  entire  in  the  introduction  to  his  Memoirs  of  Sir  Christopher 
M'ren,  and  said— "This  ideal  palace  would  be  an  excellent  task  to  try  the 
abilities  of  a  young  architect  to  design  on  paper,   aud   would   make  an 
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admirable  probationary  gold  medal  study  for  the  more  advanced  students 
of  our  Koyal  Academy."* 

Willi  similar  feelings,  the  accomplished  Sir  Henry  Wotton,  who  imbibed 
a  pure  taste  in  all  the  arts  by  his  residence,  as  James's  ambassador,  at 
Venice,  joins  with  Bacon  in  admitting  that  architecture  is  worthy  the 
attention  of  an  elevated  mind,  and  confesses  it  to  be  an  art  that  requires 
no  commendation,  where  there  are  noble  men  and  noble  minds.  He  says 
that  he  is  but  a  gatherer  and  disposer  of  other  men's  stufl' (spursu  colli^efi; 
he  yet  presents  his  countrymen  with  the  soundest  theoretical  doctrines, 
and  the  purest  ideas  of  taste  in  this  noble  art,  which  Jones  carried  so 
beautifully  into  practice.  In  Wotton's  preface,  he  fears  it  may  be  said 
that  he  handled  an  art  no  way  suitable  to  his  employments  or  his  fortune, 
and  so  may  stand  charged  with  intrusion  and  with  impertinency.  To  the 
lirst,  he  answered,  "  That  though,  by  the  ever-acknowledged  goodness  of 
his  most  dear  and  gracious  sovereign,  he  had  borne  abroad  some  part  of 
his  civil  service;  yet,  when  he  came  home,  and  was  again  resolved  into  his 
own  simplicity,  he  found  it  fitter  for  his  pen  to  deal  with  these  plain  com- 
pilements  and  tractable  materials,  than  with  the  labyrinths  of  courts  and 
states  ;  and  less  presumption  in  him,  who  had  long  contemplated  a  famous 
republic  (Venice),  to  write,  then,  of  archilectnre,  than  it  was  ancienily  for 
Hippodamus,t  the  Milesian,  to  write  of  republics,  who  was  himself  but 
an  architect."  To  the  second,  he  confesses  that  his  fortune  is  very  unable 
to  exemplify  and  actuate  his  speculations  in  this  art,  which  yet  made  him 
rather,  from  this  very  disability,  take  encouragement  to  hope  that  his 
present  labours  would  find  the  more  favour  with  others,  since  it  was  under- 
taken for  no  n}an's  sake  less  than  for  his  own. 

Our  great  architect,  Inigo  Jones,  who  stands  second  to  no  modern  artist 
in  Europe,  was,  like  his  illustrious  cotemporary,  Milton,  not  only  an  Eng- 
lishman, but  a  Londoner,  being  born  in  the  neighbourhood  of  our  metropo- 
litan cathedral,  to  which  he  had  attached  the  splendid  portico  that  had 
drawn  forth  the  just  eulogium  of  the  tasteful  Burlington.  He  was 
apprenticed  to  a  carpenter  and  joiner,  who  were  in  those  days  more  of 
operative  artists  and  carvers  than  those  of  the  present  time.  During  his 
apprenticeship,  his  innate  love  for  drawing  and  design  had  sufficient  em- 
ployment ;  and  he  obtained,  also,  a  greater  knowledge  of  architectural 
construction  than  he  could,  had  he  been  in  the  study  of  one  of  the  painter- 
architects  of  the  day.  He  distinguished  himself  in  early  life  by  a  general 
love  for  the  arts  of  design,  and  has  been  much  commended  for  his  skill  in 
landscape-painting  ;  and  Dr.  Chalmers  asserts,  in  his  "  Biographical  Dic- 
tionary," that  there  is  still  a  specimen  by  him  in  the  latter  art  at  Chiswick- 
house. 

He  was  destined  for  higher  purposes  than  or  a  carpenter's  foreman,  or 
a  builder's  clerk  of  the  works,  his  talents  having  attracted  the  notice  of 
Thomas  Howard,  the  celebrated  Earl  of  Arundel,  whose  name  is  immor- 
talized by  his  inestimable  collection  of  antique  sculpture,  called  after  him 
the  Arundelian  marbles,— and  also  of  William,  Earl  of  Pembroke,  who 
took  him  under  his  patronage,  and  sent  him  to  France,  Italy,  and  the 
politer  parts  of  Europe,  with  a  handsome  allowance. 

After  exhausting  the  classical  beauties  of  ancient  Rome,  he  proceeded 
through  other  cities  to  Venice,  then  in  the  zenith  of  wealth  and  splendour, 
whence  he  was  invited,  as  before-mentioned,  to  Denmark,  by  Christian  IV., 
who  appointed  him  his  architect.  He  accompained  the  King  of  Denmark 
in  his  visit  to  James  I.,  the  husband  of  his  sister,  the  Princess  Anne  of 
Denmark.  On  his  arrival  in  his  native  country,  he  was  appointed  archi- 
tect to  the  queen,  and  shortly  afterviards  to  Prince  Henry,  at  whose 
lamented  death,  in  1G12,  he  re-visited  the  classical  shores  of  Italy.  He 
gave  such  satisfaction  to  his  illustrious  patrons,  that  on  his  departure  from 
London,  the  king  gave  him  the  reversion  of  the  office  of  surveyor-general 
of  his  works. 

On  his  second  return  to  this  country,  he  entered  upon  his  office,  and 
executed  the  splendid  public  works  already  mentioned  as  being  marked  by 
a  greater  purity  of  taste  than  his  former  productions.  Upon  the  death  of 
King  James,  he  was  continued  in  his  honourable  post  by  Charles  I.,  and 
was  associated  In  his  honourable  and  tasteful  employments  with  Rubens, 
Vandyke,  Chapman,  Sir  William  Davenant,  Daniel  and  Ben  Jonson.  He 
designed  and  executed  buildings,  for  Rube  ns,  the  prince  of  painters,  to 
decorate  with  his  gorgeous  pencd  ;  and  scenes, decorations,  dresses,  and 
machinery  for  the  most  illustrious  poets  of  his  time.  At  the  death 
of  Charles  I.,  Inigo  Jones  adhered  to  the  party  of  his  royal  master.  He 
was  persecuted  and  fleeced,  as  a  matter  of  course,  and  stigmatised  as  a 
malignant.  He  died  in  grief,  poveriy,  and  obscurity,  July  21,  1052,  and 
was  buried  in  the  chancel  of  St.  Bennet's  Church,  Paul's-wharf,  London. 


*  "  Elmes's  Life  of  Wrm,"  Part  I., 
t  Aris'.ol.  Pollt.  lib.  U.  cap.  C. 
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The  brilliant  galaxy  of  philosophy,  poetry,  and  art,  which  illumined  the 
hemisphere  of  the  Smarts,  with  Bacon,  Ben  Joosou,  Davenant,  Rubens, 
and  Jones  as  stars  of  the  Orst  magnitude,  set,  amidst  the  clouds  and  tem- 
pests that  convulsed  the  nation,  from  the  first  attack  upon  the  monarchy 
till  the  Restoration;  when  elegance  again  dawned  upon  the  people  in  the 
times  of  the  second  Charles,  which  will  form  the  next  epoch  of  this 
sketch. 

Amidst  the  stars  of  lesser  magnitude  that  beamed  among  the  cotempo- 
raries  and  immediate  pred.cessors  of  Jones,  were  Girolamo  da  Treviso, 
who,  like  Holbein,  practised  both  painting  and  architecture — thelatter,  as 
an  artist,  and  nut  as  a  builder  ;  Richard  Lea,  an  Englishman,  somewhat 
later;  and  another,  named  John  Thynne,  who  built  Somerset-house,  iu  the 
Strand,  in  1.'>G7,  in  a  mixed  style  of  Italian  and  Gothic  architecture. 
John  Shute,  an  English  painter  and  architect,  who  flourished  in  the  reign 
of  Queen  Elizabeth,  was  sent  by  the  Duke  of  Norihumberland,  his  noble 
patron,  to  study  the  art  under  the  best  masters  in  Italy.  He  published,  in 
15(i3,  a  folio  volume  of  the  principles  of  architecture,  as  developed  in  the 
most  celebrated  monuments  of  antiquity.  Milezia,  in  his  lives  of  archi- 
tects, mentions  an  Englishman,  of  the  name  of  Stickles,  who  flourished 
about  1596,  as  an  excellent  architect.  Robert  Adams,  who  practised  ar- 
chitecture and  engineering,  was  superintendent  of  the  royal  buildings  to 
Queen  Elizabeth,  and  wrote  a  description  of  the  river  Thames,  and  of  the 
best  method  of  fortifying  it  against  au  enemy.  In  the  same  period,  flou- 
rished Theodore  Havens,  an  architect,  sculjjtor,  and  painter,  who  affected 
grandeur  on  a  small  scale,  and  was  rich  in  Italian  conceits.  He  designed 
Caius  College,  Cambridge,  a  fair  specimen  of  the  architecture  of  the  age 
— pedantic,  eccentric,  affected,  and  trifling.  This  college  was  founded  by 
Dr.  Caius,  physician  to  Queens  Mary  and  Elizabeth  ;  and  three  of  its 
gates  are  of  curious,  if  not  of  elegant,  designs,  being  among  the  first  con. 
structed  after  the  Italian  manner  in  England.  The  first  is  inscribed, 
"  HuMiLiTAS,"  and,  as  the  Gate  of  Humility,  is  of  low  proportions;  the 
second,  which  is  loftier,  and  embellished  with  a  portico  and  emblematical 
figure,  is  dedicated  to  Virtue,  and  is  inscribed  "Virthtis.  Io.  Caits 
PosuiT  Sapienti*,"  and  conducts  to  Caius  Court  and  the  public  schools  ; 
and  the  third,  which  is  inscribed  "  Honoris,"  and  is  called  the  Gate  of 
Honour,  is  of  still  larger  dimensions,  and  decorated  with  the  various 
orders  of  Roman  architecture,  overlaid  with  ornaments,  in  the  style  of  the 
ecclesiastical  monuments  of  the  period. 

About  the  same  time,  Rodolph  Simmons  built  Emanuel  and  Sidney 
Sussex  Colleges,  Cambridge,  aud  rebuilt  the  greater  part  of  Trinity  Col- 
lege, in  the  same  University. 

Bernard  Jansen,  a  painter-architect  of  the  Flemish  school,  also  flourished 
in  the  reign  of  James  ;  he  was  a  disciple  of  Dielerling,  a  celebrated  ar- 
chitect of  the  same  country,  who  wrote  much  on  his  art.  Jansen  exe- 
cuted, during  his  residence  in  England,  the  splendid  mansion  of  Audley- 
End,  in  Suffolk,  and  a  great  part  of  Northumberland-house,  London  ;  but 
the  extraordinary  and  original  facade  was  designed  by  Gerard  Christ- 
mas. 

Among  the  other  architects  of  this  period  whose  names  have  reached  us, 
are  John  Smithson,  who  died  in  1618,  and  who,  under  the  patronage  of  the 
Duke  of  Newcastle,  travelled  into  Italy  to  improve  himself  in  his  art,  and 
to  acquire  a  knov*ledge  of  good  design.  The  mansion-house  at  M  elbeck, 
and  the  castle  at  Bolsover,  were  of  his  execution.  Stephen  Harrison  must 
have  been  an  architect  of  some  reputation,  as  he  was  employed  to  design 
and  execute  the  triumplial  arches  and  other  architectural  pageantries, 
erected  in  Loudon,  on  the  accession  of  James  I.  to  the  throne  of  Great 
Britain. 

The  political  struggles  that  convulsed  the  reign  of  Charles  I.,  which 
began  with  such  flattering  prospects  for  the  arts,  and  which  was  the  epoch 
of  good  taste  in  architecture,  has  been  already  noticed.  The  rulers  of  the 
Commonwealth,  instead  of  patronising  arts  and  artists,  not  only  discou- 
raged the  living,  but  destroyed  the  works  of  the  dead.  The  destruction  of 
some  of  the  most  elegant  productions  of  paiuting,  sculpture,  aud  architec- 
ture, bj  the  iconoclasts  of  the  Commonwealth,  will  ever  remain  a  stigma 
on  the  administration  of  Cromwell:  but  the  reign  of  Charles  II.  was 
favourable  to  architecture,  as  much  by  the  dreadful  fire  which  consumed 
the  metropolis,  as  by  the  innate  love  of  magnificence  and  art  which  distin- 
guished the  king  and  his  court. 

(To  be  continued.) 

[In  the  first  part  of  this  sketch,  in  our  last  Number,  page  168,  col.  2, 
line  11  from  bottom,  for  "  Tortegiaus,"  read  "  Torregiauo."] 
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ON  THE  CONSTRUCTION  OK  ARCHES. 

A  paper  '■  Oit  the  existence  (iiructically)  of  the  line  of  equal  Horizontal 
Thrust  in  Arches,  and  the  mode  of  determining  it  by  Geometrical  Construc- 
tion." By  William  Henry  Barlow,  M.  Inst.  C.E.  (Read  al  the  7«s/(- 
tution  ofCicit  Lngineers.    (With  an  Engraving,  Plate  XI  ) 

The  supposition  of  the  existence  of  a  certain  curve  or  line,  in  which  the 
pressure  is  transmitted  throughout  the  voussoirs  of  an  arch,  is  not  of  recent 
origin.  The  theory  of  equilibration,  called  the  Catenarian,  of  which  an  ac- 
count is  given  by  David  Gregory  (Phil.  Trans.  1697),  is  founded  on  this 
basis  ;  but  throughout  the  investigation,  it  has  been  assumed  necessary  to 
make  the  line  in  which  the  pressure  is  transmitted,  coincide  precisely  with 
the  form  of  the  inlrados  of  the  arch  ;  a  condition  which  is  necessary  to  sta- 
bility, only  when  the  arch  is  infinitely  thin. 

In  the  theory  promulgated  by  La  Hire  and  Attwood,  familiarly  known 
as  the  wedge  theory,  or  that  in  which  each  voussoir  is  supposed  to  act  as 
a  wedge,  it  is  considered  necessary  that  the  pressure  should  be  transmitted, 
so  that  the  direction  in  which  it  acts  at  each  Joint,  should  be  at  right  angles 
to  the  surface  of  contact,  which  condition  is  only  necessary  to  stability, 
when  no  friction  exists  between  the  surfaces  of  contact  of  the  voussoirs. 

But  when  the  thickness  of  the  arch  and  the  friction  at  the  surfaces  of 
contact  of  the  voussoirs,  are  both  included  in  the  investigation,  ii  has  been 
shown  by  Professor  Moseley,  in  his  able  and  elegant  exposition  on  this 
subject,  that  the  two  conditions  above  mentioned,  become  modified,  and 
that  in  an  arch  of  uncemented  voussoirs,  the  actual  requirements  to  estab- 
lish stability  are, — 

First,  That  the  line  in  which  the  pressure  is  transmitted  (which  he  has 
named  the  line  of  resistance),  should  fall  within  the  thickness  of  the  arch 
at  every  joint. 

Secondly,  That  the  direction  of  the  pressure,  at  each  joint,  should  be 
within  certain  limits,  depending  on  the  friction  of  the  materials  employed. 

Coulomb,  the  first  writer  on  this  subject,  who  based  his  assumptions  on 
data  consistent  with  practice  (Memoires  des  savans  Strangers,  1773),  con- 
sidered, with  Moseley,  that  there  were  two  causes  of  rupture  ;  the  first 
arising  from  the  turning  over  of  certain  parts  of  one  voussoir  on  the  edges 
of  another;  and  the  second,  from  the  slipping  or  sliding  of  the  voussoirs 
on  each  other;  and  although  the  mode  of  investigation  pursued  was  totally 
different,  yet  the  results  present  a  complete  accordance  with  those  since 
arrived  at  by  Professor  Moseley,  so  far  as  they  embrace  the  same  elements 
(discussion.  This  remark  applies  also  to  the  catenarian  and  the  wedge 
theories;  for  if  the  thickness  of  the  arch  be  considered  to  he  infinitely  sraall^ 
the  line  of  resistance  becomes  the  catenary,  and  if  the  thickness  be  retained 
and  the  friction  omitted,  the  line  of  resistance  is  analogous  with  the  line  of 
pressure  as  determined  by  Whewell  in  the  wedge  theory  ;  but  though  the 
investigations  of  Moseley  leave  little  to  be  done  in  elucidating  the  condi- 
tions of  stability  in  arches  mathematically,  yet  the  deductions  have  not  re- 
ceived that  atteiiiion  from  engineers  which  iheir  importance  deserves 
chiefly  from  the  absence  of  any  decided  practical  exhibition  of  their  cor- 
rectness and  utility,  and  also  from  the  investigation  being  surrounded  by 
too  much  mathematical  difficulty,  to  admit  of  ready  application. 

The  analogy  bcfiire-mentioned,a3  existing  between  the  line  of  resistance' 
the  catenary,  and  the  line  of  pressure  of  the  wedge  theory,  arises  from  one 
governing  principle,  which  is  general  in  these  curves,  and  constitutes  the 
essential  element  of  equilibrium  when  the  only  force  acting  is  gravity 
namely,  that  the  horizontal  forces  in  any  part  of  the  curve  are  equal  to 
each  other  ;  by  which  it  must  be  understood,  that  not  only  must  the  hori- 
zontal force,  at  any  part  of  the  curve,  be  opposed  by  a  horizontal  force  of 
equal  amount  in  the  opposite  direction,  but  that  the  horizontal  force  is  equal 
throughout  the  curve.  This  essential  element  of  any  curve  of  equilibrium 
though  probably  known,  has  not  been  pointed  out;  its  mathematical  cor- 
rectness is  self-evident,  and  of  its  existence  practically,  as  applied  to  the 
line  in  which  the  pressure  is  transmitted  through  the  voussoirs  of  an  arch^ 
the  following  experiments  give  satisfactory  evidence:— 

In  an  arch  composed  of  numerous  voussoirs,  let  their  surfaces  of  contact, 
instead  of  being  planes,  be  made  curves,  as  in  fig.  1.  If  the  original  form 
of  the  arch  be  such  that  the  line  of  resistance  passes  through  the  points  of 
contact,  no  motion  will  arise  among  the  voussoirs,  on  removing  the  centre ; 
but  if  the  arch  be  a  segment  of  a  circle,  or  any  other  form  which  does  not 
coincide  with  the  line  of  resistance,  the  voussoirs  will  take  up  a  new  posi- 
tion, the  curved  surfaces  of  the  voussoirs  rolling  on  each  other,  to  a  certain 
limit,  when  they  come  to  rest,  and  if  disturbed  ,from  this  position  (unless 


the  disturbing  force  be  sufficient  to  produce  actual  rupture),  they  will  re- 
turn to  it.* 


Fig.  1. 

In  this  experiment  It  is  obvious,  that  the  pressure  must  be  transmitted 
through  the  points  of  contact ;  and  it  atTords  a  practical  proof,  that  this  line 
is  the  curve  of  equal  horizontal  thrust;  for  if  in  any  voussoir  a,  the  hori- 
zontal force  at  i,  was  not  equal  to  that  at  c,  motion  must  ensue,  and  as  this 
condition  is  the  same  in  all  the  voussoirs,  it  follows,  thai  the  horizontal 
force  is  equal  throughout.  The  experiment  admits  of  further  application, 
by  loading  the  arch  so  as  to  vary  the  form  of  the  curve  in  which  the  pres- 
sure is  transmitted,  while  it  of  necessity  retains  the  element  of  equal  hori- 
zontal thrust;  and  it  will  be  found,  that  the  limit  of  stability  is  when  the 
point  of  contact  of  any  two  voussoirs  falls  at  their  outer  or  inner  extremi- 
ties ;  thus  establishing  practically,  that  the  line  of  resistance,  or  curve  of 
equal  horizoulal  thrust,  must  be  contained  within  the  thickness  at  every 
joint. 

The  second  condition  necessary  to  stability,  namely,  that  the  direction  of 
the  pressure,  at  each  joint,  should  be  within  the  limiting  angle  of  friction, 
is  almost  always  of  necessity  fulfilled  in  the  forms  of  arches  and  with  the 
materials  usually  employed  in  practice;  this  part  of  the  inquiry  will  there- 
fore be  confined  to  the  first  condition. 

Now  the  property  of  equal  horizontal  thrust,  enables  a  geometrical  con- 
struction of  the  curve  to  be  readily  obtained  in  any  given  form  of  arch,  if 
two  points  in  the  curve  be  given,  and  by  assuming  these  two  points,  it  can 
be  ascertained  by  a  tentative  process,  if  any  given  arch  does,  or  does  not, 
contain  the  curve. 

Proceeding  in  this  manner  it  is  found,  that  in  a  semicircular  arch,  the 
thickness  must  be  one  ninth  of  the  radius  to  contain  the  curve,  a  result 
which  is  completely  borne  out  in  practice ;  for  though  apparently  unno- 
ticed, a  semicircular  arch  cannot  be  made  to  stand  without  foreign  support, 
unless  the  thickness  be  greater  than  one-ninth  of  the  radius. 

In  like  manner,  in  any  other  form  of  arch  which  does  not  precisely  coin- 
cide with  the  curve  of  equal  horizontal  thrust,  there  is  a  certain  minimum 
thickness,  or  depth  of  voussoir,  necessary  to  obtain  stability. 

Among  various  other  experiments,  made  to  test  the  accuracy  of  the 
theory,  it  will  be  sufHcient  to  give  the  following.  The  curve  of  equal  hori- 
zontal thrust,  when  drawn  on  the  elevation  of  a  semicircular  arch,  of  which 
the  thickness  is  one-ninth  of  the  ladius,  touches  the  intrados  at  35°  above 
the  springing,  and  the  extrados  at  the  crown  ;  and  practically,  an  arch  of 
these  dimensions  yields,  by  the  crown  descending,  and  the  haunches  going 
outwards,  the  points  of  rupture,  or  rotation,  being  precisely  those  where 
the  curve  touches  the  intrados  and  extrados. 


Fig.  3. 


*  It  is  necessary  that  the  radius  of  curvature  of  ttie  voussoirs  be  made  withio  certain 
limits,  depending  on  the  depth  o(  the  voussoirs  and  the  radius  of  the  arch ;  if  too  much 
curvature  be  given,  the  arch  will  fall,  before  the  points  of  contact  can  take  up  such  a 
position,  as  to  coincide  with  the  line  of  resistance. 
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The  condition,  that  the  curve  must  lie  within  the  thickness  at  every  joint 
was  also  tested  in  the  following  manner.  A  semicircular  arch,  of  which 
the  thickness  was  one-ninth  of  the  radius,  was  constructed  in  four  pieces, 
having  the  joints  e  and/,  Br.  2,  at  the  points  of  contact  of  the  curve  of  equal 
horizontal  thrust  with  the  intrados  and  extrados.  A  similar  arch  was  also 
made  in  six  pieces,  having  the  joints  at  a,  b,  d,  c,  where  the  curve  lies 
within  the  thickness.  In  the  first  case,  yielding  took  place,  by  the  crown 
descending  and  the  haunches  going  out,  and  in  the  second,  though  composed 
of  a  greater  number  of  pieces,  perfect  stability  was  obtained. 


Fig.  3. 

Lastly,  it  being  obvious,  that  these  conditions,  if  correct,  must  apply  to 
any  form  of  structure  whose  stability  depended  on  equilibrium  ;  the  curve 
of  equal  horizontal  thrust  was  ascertained,  in  a  series  of  rectangular  pieces, 
as  in  fig.  3,  and  it  was  found,  that  when  they  were  placed  inclined  to  each 
other  at  an  angle  of  45°,  the  thickness  must  be  -1404  of  the  length  to  con- 
tain the  curve,  and  that  the  point  of  contact  was  -3535  of  the  length,  from 
the  upper  extremity  ;  also,  that  whether  the  inclination  was  greater  or  less 
than  45°,  the  curve  fell  within  the  thickness.    Then  taking  two  rectangular 


quently  turned,  in  order  to  ascertain,  by  actual  experiment, 
thrust  to  the  weight,  in  a  semicircular  arch. 


the  ratio  of  the 


Kg.  *■ 
pieces  of  wood  of  this  form,  and  dividing  them  where  the  curve  touches  the 
extradosal  line  at  a,  they  will  yield  by  the  apex  going  upwards,  wheu 
placed  at  45°;  but  when  the  angle  of  inclination  is  made  greater  or  less 
than  45°  as  in  fig.  4,  stability  is  obtained  ;  and  at  the  inclination  of  45°,  if 
the  divisions  be  made  at  c  and  ,;,  instead  of  at  «,  fig.  3,  although  composed 
of  a  greater  number  of  pieces,  stability  is  also  obtained. 

Before  leaving  this  part  of  the  subject,  it  may  not  be  out  of  place  to  men- 
lion  another  experiment,  which  exhibits  the  analogy  between  the  catenary 
and  the  curve  of  horizontal  thrust.— On  a  vertical  plane  surface,  an  inverted 
semicircular  arch  was  drawn,  and  divided  into  eighteen  voussoirs  of  equal 
dimensions.  Through  the  centre  of  gravity  of  each  voussoir,  a  vertical 
line  was  drawn,  as  in  fig.  5.  From  two  pins,  fixed  at  p  and  p',  a  strong 
fine  silk  cord  was  hung,  and  eighteen  pieces  of  chain,  of  equal  weight, 
were  attached  to  if,  representing  the  equal  weights  of  the  voussoirs.  This 
species  of  catenary  was  then  adjusted,  so  that  each  of  ihe  chains  hung  op- 
posite  the  vertical  lines,  and  the  apex  fell  just  within  the  thickness  of  the 
arch  as  shown  on  the  figure.  The  similarity  of  the  curve  thus  produced, 
to  that  of  the  curte  of  equal  horizontal  thrust,  was  immediately  apparent.' 
Next,  one  of  the  pins  at  p  was  withdrawn,  and  the  cord  was  lengthened 
and  attached  to  another  pin  at  V,  so  as  to  retain  the  partp  c  p'  in'its  ori- 
ginal  position.  The  line  I'  p  thus  represented  the  resultant  of  all  the  forces 
aclmg  at  p,  and  completing  the  triangle  V  a  p  ;  a  p  ibe  weight  or  vertical 
force,  was  to  P  a  the  horizontal  force  as  275  to  1,  which  result  was  found 
to  accord  perfectly  with  that  exhibited  in  a  brick  arch  which  was  subse- 


Fig.  5. 

Having  now,  it  is  presumed,  given  sufficient  practical  evidence  of  the 
existence  of  the  line  of  equal  horizontal  thrust,  it  only  remains  to  notice,  in 
this  part  of  the  subject,  that  as  well  as  the  position  of  the  point  of  rupture 
being  denoted  by  it,  the  direction  in  which  yielding  will  take  place,  may 
also  be  known.  That  is  to  say,  it  will  be  outwards,  |when  the  curve  of 
equal  horizontal  thrust  touches  the  intrados,  and  inwards  when  it  touches 
the  extrados,  and  before  actual  rupture,  the  approach  of  the  curve  to  either 
extremity  of  the  voussoirs,  indicates  the  tendency  to  yield. 

Numerous  other  experiments,  of  which  it  is  unnecessary  Ic  give  the  de- 
tails, have  shown,  that  the  conditions  of  equilibrium  are  the  same  for  the 
arch  and  the  abutment  as  for  the  arch  itself;  in  fact,  that  the  arch  and  the 
abutment,  when  together,  may  be  considered  as  an  arch. 

"  On  the  Geometrical  Construction  of  the  Curve  of  equal  Horizontal 
Thrust." 
The  two  half  arches  being  assumed  to  be  symmetrical,  the  apex  of  the 
curve  will  be  in  a  vertical  line  equidistant  from  the  springings,  and  for  the 
present  purpose,  it  will  be  sufficient  to  assume  one  of  the  two  points  (sup- 
posed to  be  given),  to  be  in  this  line.  The  construction  of  the  curve  then 
resolves  itself  into  two  problems. 


Fig.  6. 

1st.  To  find  a  third  point  in  the  curve,  at  any  joint  between  the  two 
points  given. 

2ndly.  To  find  a  third  point  in  the  curve,  at  any  joint  beyond  the  two 
points  given. 
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The  first  of  ihese  couslructions,  is  that  which  is  more  particularly  appli- 
cable, in  determiniHg  whether  a  given  form  of  arch  contains  the  curve  ;  for 
by  taking  each  joint  separately,  the  whole  curve  is  obtained.  The  second 
is  that  which  is  employed,  in  determining  whether  a  given  abutment  is  of 
sufficient  thickness  to  contain  the  curve. 

Problem  I.— Let  a  and  b,  fig.  0,  be  two  points  in  the  curve  of  equal 
horizontal  thrust  in  the  arch  A  B  ;  required  to  find  the  point  at  which  the 
curve  intersects  the  joint  o  q.  Let  G  be  the  centre  of  gravity  of  the  half 
arch  A  B,  and  g-  that  of  the  portion  o  9  B.  Through  b  draw  the  horizontal 
line  c  n,  and  the  vertical  line  b  I ;  also  through  G  and  g,  draw  the  vertical 
lines  G  h  and  g  k.  intersecting  en  in  h  and  k  ;  join  a  h,  and  produce  it  to 
J;  from  k  set  off  fc  )i,  equal  to  A  6,  and  through  h  draw  the  vertical  line 
n'm,  making  11  miolb  as  the  weight  of  the  portion  o  9  B,  is  to  the  weight 
of  the  half  arch  A  B  ;  join  m  fc  and  produce  it  until  it  intersects  oq;  p,  the 
point  of  intersection,  will  be  the  point  required. 

I 


Rg.  7. 
Problem  II. — Let  a  6, fig.  7,  be  two  points  in  the  curve  of  equal  hori- 
zontal thrust,  in  the  arch  A  B  ;  required  to  find  the  point  at  which  the  curve 
intersects  the  joint  0  q,  being  the  base  of  the  abutment.  Let  G  be  the  centre 
of  gravity  for  the  half  arch  A  B,  and  g-  that  of  the  arch  and  abutment  taken 
together.  Through  h,  draw  the  horizontal  line  6  r,  and  the  vertical  line 
b  I ;  also  through  G  and  g,  draw  the  vertical  lines  G  h  and  g-  k,  intersecting 
br  ia  h  and  k  ;  join  a  h  and  produce  it  to  I,  from  k  set  offfcn  equal  to  ft  b, 
and  through  n  draw  the  vertical  line  n  m,  making  w  »n  to  i  6  as  the  weight 
of  the  arch  and  abutment  is  to  the  weight  of  the  arch  A  B  ;  join  m  k,  and 
produce  it,  until  it  intersects  «  ^  ;  p,  the  point  of  intersection,  will  be  the 
point  required. 

It  is  unnecessary  to  accompany  these  constructions  with  a  demonstration, 
as  it  is  evident,  from  the  nature  of  the  construction  in  either  case,  that  the 
horizontal  thrust  of  the  portion  A  B,  at  the  points  a  and  b,  is  equal  to  that 
of  0  7  B,  at  the  points  p  and  6. — For  a  loaded  arch  the  construction  remains 
the  same  ;  the  centre  of  gravity  of  the  arch  and  load  being  taken,  instead 
of  that  of  the  arch  only. 

These  constructions  point  out,  not  only  the  form  of  the  curve  of  equal 
horizontal  thrust  in  any  given  arch,  but  also  the  direction  and  amount  of 
pressure  at  any  joint.  For  as  the  perpendiculars  of  the  several  triangles 
represent  the  weights  of  the  several  parts,  so  the  hypolhenuse  of  the  seve- 
ral triangles  represent  the  resultant  pressures  at  any  joint.  From  this  it 
appears,  that  the  actual  pressure,  tending  to  crush  the  material  of  which 
the  arch  is  made,  decreases  towards  the  crown  of  the  arch. 

Figs.  8,  9, 10,  11,  and  12  (Plate  XI.),  are  drawings  to  scale,  of  ordinary 
forms  of  arches,  showing  the  minimum  thickness  that  will  contain  the 
curve  of  equal  horizontal  thrust,  and  that  this  is  the  least  thickness  capa- 
ble of  standing  practically,  may  be  readily  tested  by  models  ;  due  allow- 
ance being  made,  on  account  of  the  joints  not  being  able  to  be  worked 


with  mathematical  exactness.  From  these  diagrams  it  appears,  that  th  „ 
arches  which  differ  most  in  form  from  their  curves  of  equal  horizontal 
thrust,  are  semicircles  and  semi-ellipses,  and  that  in  these  forms,  there  is  a 
tendency  for  the  crown  to  descend,  and  the  haunches  to  go  outwards. 
Hence  the  utility  and  the  general  adoption  of  solid  backing  and  spandril 
walls  in  these  forms  of  arches.  The  pointed  arch  has  a  tendency  to  go  up 
in  the  crown. 

Figs.  IS  and  14  show  the  variations  produced  in  the  curve  of  horizontal 
thrust,  by  the  addition  of  the  tilling  in,  up  to  the  level  of  the  roadway. 

Hitherto,  only  one  line,  or  curve  of  equal  horizontal  thrust,  has  been 
spoken  of;  but  if  the  thickness  of  an  arch  be  more  than  sufficient  to  con- 
tain this  curve,  it  is  obvious,  from  the  nature  of  the  construction,  that  more 
than  one  such  curve  will  be  contained  in  it,  and  if  the  theory  advanced  is 
correct,  the  arch  ought  to  be  capable  of  being  supported  in  any  one  of 
these  curves. 


Fig.  15. 

The  truth  of  this  position  was  practically  tested  by  the  model  repre- 
sented in  fig.  15,  which  consisted  of  an  arch  composed  of  six  voussoir=, 
separated  at  each  joint  by  four  small  pieces  of  wood,  each  of  which  could 
be  withdrawn  by  hand.  A  curve  of  equal  horizontal  thrust  was  theu  care- 
fully drawn  upon  the  profile  of  the  arch,  as  represented  in  the  figure  by 
the  line  a  ic,  and  it  was  found  that,  provided  the  separating  pieces  were 
left  in  at  the  points  where  this  curved  line  intersected  the  surfaces  of  the 
voussoirs,  the  whole  of  the  remaining  pieces  might  be  removed,  without 
producing  rupture  of  the  arch  ;  in  the  same  manner  it  could  be  supported 
in  the  curves  df  or  g  hi,  or  in  any  curve  of  equal  horizontal  thrust, 
which  was  contained  within  the  depth  of  the  voussoirs ;  but  that  if  the 
separating  pieces  were  so  placed,  that  a  curve  of  equal  horizontal  thrust 
could  not  pass  through  every  one  of  them,  the  stability  of  the  arch  could 
not  be  maintained.  Of  these  curves  there  are  two  limits,  namely,  that  in 
which  the  ratio  of  the  versed  sine  to  the  chord  at  the  springing  is  the 
greatest,  and  that  in  which  it  is  the  least.  These  two  curves  are  repre- 
sented in  fig.  16  (Plate  XI.),  and  are  both  determinable  by  the  same  pro- 
cess. 

The  first  points  out  the  curve,  in  which  the  pressure  is  transmitted 
through  the  voussoirs  to  the  abutment,  and  is  identical  with  that  called  by 
Moseley,  "  the  line  of  resistance." 

The  other  points  out  the  curve,  in  which  a  pressure  from  without  would 
be  transmitted  from  the  springing  through  the  arch  ;  such  as  would  arise 
from  the  thrust  of  a  second  arch.  This  line  may  be  called,  for  the  sake  of 
distinction,  "  the  line  of  impression."  The  one  curve,  in  short,  is  derived 
or  generated  by  the  pressure  the  arch  exerts;  the  other  that  which  it  is 
capable  of  resisting.  In  diflerent  forms  and  constructions  of  arches,  the 
amounts  of  these  forces  vary  very  greatly,  and  it  becomes  a  consideration 
of  importance,  where  arches  of  different  sizes  are  abutted  against  each 
other. 

In  the  flat  arch,  fig.  17,  the  line  of  impression  is  a  straight  line,  and 
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Fig.  17. 
therefore,  equilibrium  could  not  be  destroyed  by  outward  horizontal   pres- 
sure, until  the  material  yielded  by  crushing  ;  while  by  increasing  the  depth 
of  the  voussoirs,  the  thrust  exerted  on  the  abutments  may  be   diminished 
and  rendered  comparatively  small. 

From  this,  a  knowledge  of  a  property  in  arches^  is  arrived  ,'at,  which 
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though  felt,  and  to  «  certain  degree  acted  upon,  has  not  hitherto  admitted 
uf  a  clear  explanalioo. 

The  annexed  diagrams,  Hgs.  18  and  19,  exhibit  forms  of  arches,  supposed 
to  be  loaded  w.th  a  material  of  equal  weight  with  the  aroh,  and  show  the 
abiitn.euts  necessary  to  sustaiu  them.     In  these,   it  will  be  observed  that 
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Fig.  18.  Fig.  19. 

the  division  between  the  arch  and  the  abutment  is  not  made  where  the 
arch,  so  called,  commences.  The  point  of  division  adopted,  has  not  been 
chosen  on  account  of  the  result  as  to  the  required  thickness  of  abutment 
being  materially  affected  by  it ;  but  as  being  the  place  at  which  rupture 
would  ensue,  if  the  abutments  yielded.  In  fact,  the  effective  part  of  an 
arch  is  only  so  much  of  it  as  would  not  stand  unless  the  arch  were  entire. 
So  much  of  the  arch  as  lies  below  this  point,  would  stand  of  itself,  and  is 
practically  a  part  of  the  pier  or  abutmt-nt,  curved  out  for  the  arch  to  spring 
from.  This  point  of  division  also  permits  a  readier  means  of  computing 
the  thickness  of  abutments;  as  with  the  exception  of  the  small  projection 
at  the  springing,  the  weighi  of  which  may  be  omitted,  the  abutment  is  a 
rectangle,  when  the  roadway  is  horizontal. 

In  this  manner  the  following  formula  is  derived,  for  ascertaining  the 
thickness  of  the  abutments  necessary  to  support  a  given  arch  ;  the  height 
of  the  abutment  being  given. 


KVC 


Kig.  20. 


If  B  EF  (lig.  20)  represent  the  half  arch  with  its  backing,  and  G  is  the 


centre  of  gravity— assuming  ;;  and  ;/ to  be  two  points  of  application  of 
the  pressure,  or  points  in  the  curve  of  equal  horizontal  thrust  in  the  arch — 
let;;/=d,  kf=h,  p  q  —  m,  p  r  =  n,  A  U  =  a,  «•  =  weight  or  area 
of  arch  and  backing,  and  x  ^  D  C  the  width  of  abutment  sought ;  then 
assuming  equal  areas  to  produce  equal  weights,  ax  will  be  the  weight  of 
the  abutment  ;  and  when  x  is  such,  that  the  curve  of  equal  horizontal 
thrust  will  meet  the  base  of  the  abutment  at  the  extreme  point  D,  we 
have 

w  (j-  +  n)  wd 
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Also  to  find  the  thickness  of  abutment  when  any  given  additional  load 
is  placed  on  the  arch,  let  U  be  the  load,  expressed  in  terms  of  the  area  of 
the  arch  and  backing,  and  s  its  horizontal  distance  from  the  point  p; 


then 
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Id  like  manner,  when  the  arch  and  abutment  are  given,  we  can  find  the 
extreme  load  which  may  be  placed  on  the  half  arch. 

Ueferring  again  to  fig.  20,  let  G  K  be  a  vertical  line  passing  through  the 
centre  of  gravity  of  the  arch  and  abutment,  and  p'l  —  H,  D  K  =  D, 
•S  =  horizontal  distance  of  load  from  the  back  of  the  abutment,  and 
W  =  weight  or  area  of  arch  and  pier ;  then  using  the  same  letters  as 
before  lor  the  other  dimensions — 

\V  I)      ,      ^S     _     u-d  Bs 

H       "•"     "H       "     X     "*"       h 
hWV  —  Hwd 

or        B    =     — ;-; 7 

H  J  —  A  t> 
In  these  cases,  the  two  half  arches  are  assumed  to  be  loaded  alike ; 
hence,  when  the  load  is  at  the  crown,  the  result  must  be  doubled,  to  give 
the  entire  load.  As  regards  the  positions  of  the  assumed  points /ip',  it  is 
sufficient,  in  an  arch  of  large  dimensions,  to  take  them  in  the  centre  of  the 
thickness.  Though  the  extreme  limit,  theoretically,  in  an  arch  turned  in 
one  ring  of  voussoirs,  is  when  the  points  p  p'  are  in  the  line  of  resist- 
ance. 

In  offering  the  foregoing  as  a  practical  outline  of  the  laws  which  govern 
the  equilibrium  of  arches,  it  must  be  observed,  that  the  most  simple  condi- 
tions consistent  with  practice,  have  been  assumed  as  data,  and  so  far  as 
these  conditions  can  be  fulfilled,  there  is  no  doubt  that  the  principles  here 
set  forth  will  be  fully  borne  out  in  actual  execution.  How  much  further 
the  inquiry  might  be  carried  with  advantage,  it  is  difficult  to  say  :  but  there 
appears  to  be  much  connected  with  the  unequal  loading  of  arches,  which 
has  not  hitherto  bei'U  the  subject  of  investigation. 

Moseley  has  introduced  in  his  researches,  the  effect  of  the  adhesion  of 
cements;  but  he  has  accompanied  it  with  the  remark,  that  "  that  structure 
(being  of  large  dimensions)  which  would  not  stand  without  cement,  would 
assuredly  be  a  perilous  one,"  a  remark  which  applies  very  properly  to 
arches  of  masonry;  but  in  brick  arches,  turned  in  numerous  rings,  the  ad- 
hesion of  the  cement  undoubtedly  becomes  an  element,  materially  affecting 
the  stability  of  the  structure.  Upon  such  subjects,  and  upon  the  varying 
conditions  in  which  arches  are  placed,  it  is  in  vain  to  attempt  to  bring 
theory  to  bear.  They  are  considerations  which  must  and  ought,  at  all 
times,  to  be  left  to  the  skill  and  judgment  of  the  engineer. 

In  practice,  an  arch  will  exert  more  pressure  and  resist  less  than  theory 
would  denote  ;  because  the  conditions  of  unyielding  materials  and  mathe- 
matical adjustment  of  the  joints,  are  incompatible  with  practice.  Even  in 
arches  of  the  hardest  stone,  and  with  the  best  workmanship,  the  lines  of 
resistance  and  impression  must  not  be  brought  too  near  the  extremities  of 
the  voussoirs ;  and  in  brick  arches,  particularly  those  turned  in  separate 
rings,  a  much  greater  latitude  must  be  allowed.  It  must  be  evident,  how- 
ever, that  it  is  desirable  to  form  brick  arches  as  much  as  possible  in  one 
bonded  mass,  using  the  best  cement. 

Id  abutments,  a  still  greater  variety  of  considerations  will  arise.  To 
render  this  part  of  the  subject  tangible  by  theory,  the  abutment  must  be 
assumed  as  standing  alone,  the  foundations  being  perfect,  and  the  point  of 
rupture  being  at  the  base  of  the  abutment.  In  practice,  they  are  rarely,  if 
ever,  without  earth  behind  them,  aiding  more  or  less  in  their  support. 
Some  cases,  such  as  in  arches  under  embankments,  the  force  acting  to  push 
in  the  abutment,  exceeds  the  horizontal  thrust  of  the  arch,  and  a  tendency 
has  been  frequently  exhibited  in  arches  so  situated,  to  rise  in  the  crown. 

The  foundations,  the  wing  walls,  the  spandril  walls,  the  backing,  the 
nature  of  the  materials  employed,  and  many  other  practical  considerations. 


I8i7.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURiNAL. 


215 


all  tend  to  alTect  the  stability,  and  modify  the  results  of  theory  ;  each  of 
which  circunislances,  acting  pro  or  con,  will  be  made  to  fulfil  its  duty  to 
the  best  advantage,  by  the  skilful  engineer.  The  utmost  that  theory  can 
do,  is  to  show  the  conditions  of  equilibrium,  under  certain  fixed  practical 
data,  and  there  can  be  no  doubt,  that  the  line  of  equal  horizontal  thrust  in 
an  arch,  is  analogous  to  a  vertical  line  drawn  through  the  centre  of  gravity 
in  a  column.  That  this  line  should  fall  within  the  mass  at  every  joint,  and 
that  the  position  of  each  joint  should  be  such,  that  the  direction  in  which 
the  pressure  acts  should  be  within  the  limiting  angle  of  friction,  are  con- 
ditions common  to  both  structures. 

[The  interesting  observations  made  at  the  meeting  of  the  Institution,  l)y 
the  members,  after  the  reading  of  the  paper,  will  be  given  in  the  uext 
mouth't  Journal. ] 


CONSTRUCTION   OF  SEA  WALLS. 

A  Protest  against  the  Decision  of  the  Members  of  the  Harbour  of  Refuge 
Commission  present  at  the  Sittinij  of  the  13/A  January  1846  ;  and  Dissent 
from  their  Report,  on  the  part  of  Lieutenant- General  5ir  Howard  Douglas, 
one  of  the  Cnmm'Ssion — presented  to  the  House  of  Commons.  (Slightly 
abridged.)  The  annexes  referred  to  will  be  given  in  the  next  month's  Jour- 
nal. 

Attaching  the  greatest  importance  to  the  attainment  of  certainty  in  the 
mode  of  forming,  and  of  durability  in  that  of  executing  the  extensive  works 
about  to  be  undertaken  for  the  proposed  harbour  of  refuge  in  Dover  Bay,  I 
consider  it  incumbent  upon  me  to  express  my  marked  opinion,  in  opposition 
to  plans  which,  in  my  judgment,  are  founded  on  modes  of  construction  not 
resting  upon  any  proved  principle,  and  untried  upon  any  sufficient  scale  to 
warrant  their  present  adoption  ;  which  are  moreover  theoretical  in  concep- 
tion, and  consequently  uncertain  in  their  ultimate  result.  Such  plans  are, 
in  my  opinion,  unfit  for  the  attainment  of  the  great  national  object  which  we 
have  in  view ;  and  which  it  is  my  most  anxious  wish  to  see  undertaken  in 
such  a  manner  as  will  leave  no  doubt  of  its  being  successfully  accomplished. 

Considering,  then,  that  the  building  of  an  upright  wall  in  the  open  sea, 
in  seven  or  eiglit  fathoms  water,  is  a  proposition  novel  in  theory,  and  never, 
in  so  far  as  I  am  aware,  proved  in  practice, on  a  scale  to  warrant  its  adop- 
tion;' and  being  of  opinion  that  a  breakwater  of  the  proposed  elevation 
and  magnitude,  rising  with  an  upright  face,  from  the  depth  of  42  feet  at 
low  water,  would  be  far  less  capable  of  resisting  the  violence  of  seas,''  and 

1  See  Observation  on   Kilnish   P  er,  built  in  only  9  feet  6  inches  depth  of  water. 

2  The  application  of  the  theory  of  the  resistance  and  impact  of  fluids  Is  no  doubt  at- 
tended with  great  difficulties  and  anomalies  in  this  as  in  many  other  cases  connected 
with  natur.il  philosophy  ;  but  whatever  results  have  been  derived,  either  from  theory  or 
observation,  they  all  agree  In  this,  that  the  horizontal  Impulse  of  a  fluid  on  any  resisting 

body  is  increased,  in  a  very  high  ratio, 
as  the  inclination  of  its  surface  (A  B) 
to  the  direction  (B  C)  of  the  motion 
increases.  The  fundamental  theorem 
is,  that  this  varies  as  (sin  0)2  (0  re- 
presenting the  inclination),  because 
the  height  of  the  breakwatsr  con. 
tinning  the  same,  the  quantity  of  fluid 
Impinging  on  it  will  be  the  same  at  all 
inclinations.  If  the  height  of  the 
breakwater  were  vdriable,  the  whole 
Impetus  would  then  be  as  (sin  0)3, 
because  in  (his  case,  not  only  is  the  force  of  each  particle  diminished  in  proportioB  to 
(sin  ^  0)2,  but  the  number  ot  particles  which  impinge  on  the  plane  varies  as  sin  0. 

From  this  resolution  of  the  pressure  of  a  fluid  against  the  surface  of  a  body,  whether 
either  be  in  motion  and  the  other  at  rest,  or  both  body  and  fluid  be  in  motion,  some  of 
the  most  useful  results  of  practical  science  are  obtained.  By  this  a  ship  is  impelled  for- 
ward ot'liqueiy  to  the  direction  of  the  wind,  even  when  that  direction  is  before  "the 
beam  ;"  and  a  like  resolution  of  pressure  gives  rise  to  the  propulsive  force  of  the  revolv- 
ing screw,  or  enables  the  rudder  to  retain  and  guide  the  vessel  in  her  intended  course, 
Tlie  oblique  action  of  the  water  on  the  side  of  the  vessel  or  raft,  permits  a  "  flying  bridge" 
to  be  sheered  across  a  river ;  and  not  only  does  that  of  the  wind  give  motion  to  the  sails 
of  a  mill,  but  by  a  proper  variation  of  the  obliquity  of  these,  according  to  the  distance 
from  the  axis  of  motion,  the  impelling  force  is  rendered  equably  on  every  part. 

In  the  application  of  this  principle  to  practical  mechanics,  great  difficulties  certainly 
occur  from  our  imperfect  knowledge  of  the  manner  In  which  the  forces  ol  nature  are  ex- 
erted ;  and  the  problem  concerning  the  action  of  the  sea  against  a  wall,  can  no  more  be 
solved  by  the  resolution  of  forces  than  the  trajectory  of  a  shot,  in  a  resisting  medium,  can 
be  determined  by  the  parabolic  theory,  or  even  by  any  theory  founded  on  the  usually  as- 
sumed law  01  resistance  ;  yet  such  a  theory  has  its  uses  for  the  practical  artillerist ;  and 
a  knowledge  of  the  mathematical  principles  of  hydrodynamics  is  essential  to  an  adequate 
conception  of  the  means  to  be  employed  for  resisting  the  actions  of  waves. 

On  the  best  form  for  the  profile  for  a  "  breakwater"  a  ditference  of  opinion  exists  ;  and 
while,  on  one  hand,  it  is  contended  that  the  exterior  face  of  the  wall  should  be  vertical, 
on  the  other,  a  face  inclined  to  the  horizon  is  recommended.  The  advocates  of  the  former 
construction  seem  to  consider  that  such  a  wall  is  subject  only  to  the  hydrostatical  pres. 
sure  of  a  fluid  at  rest,  or  that  the  agitations  of  the  water  before  it,  takes  place  only  in  ver- 
tical dii  ections  J  but  neither  of  these  conditions  holds  good  in  Dover  Bay,  or  wherever  by 
the  force  of  winds  and  currents  the  waves  are  impelled  with  violence  against  the  shore. 
That  loose  stones  constituting  a  breakwater,  when  deposited  so  as  to  form  an  inclined 
plane,  should  be  occasionally  displaced  by  the  action  of  waves  is  sufficiently  obvious;  but 
that,  with  equal  quantities  of  material,  a  vertical  wall  should  resist  the  concussions  pro- 
duced by  SHch  action,  as  ef^caciously  as  one  with  an  exterior  slope.  Is  inconceivable. 

It  does  not  follow,  however,  that   the  face   cf  a  breakwater  should  have  one  uniform 
slope  from  the  bottom  upwards  ;  the  part  lashed  by  the  waves  in  an  open  sea  requires  a 
longer  slope,  or  a  smaller  inclination  to  a  horizontal  plane,  than  the  part  below ;  and  this 
deduction  trom  scientitic  priuciplos  by  many  emineotauthorltlei  li  confirmed  by  the  prac-   ' 
tice  uf  engineers. 


especially  of  broken  seas,  (exposed  as  it  must,  nioieover,  be  to  the  unre- 
mitting action  of  strong  tides  and  currents)  than  a  slopmg  breakwater 
formed  in  a  manner  similar  to  that  which  has  been  successfully  completed 
in  Plymouth  Sound  (which  is  now  in  a  state  of  perfect  repose  and  stability) 
(Annex  B,  D.),  as  well  as  similar  to  others  (Delaware  Breakwater,  Annex 
L.)  constructed  on  ils  model  ;  having  also  dissented  from  the  proposition 
of  the  upright  wall  on  a  former  occasion  (31st  July  1»44,  Aunex  A.),  1 
now  consider  it  my  duty  to  oppose  myself,  decidedly,  to  the  adoption  of 
that  mode  of  construction,  and  to  the  employment  of  any  artificial  or  in- 
ferior material,  as  a  substitute  for  stone,  Irom  mere  considerations  of  pe- 
cuniary economy.  The  latter  should  I  tliink  have  uo  place  in  a  great 
national  undertaking  of  this  description,  and  1  firmly  believe  that  the  me- 
thod proposed  with  this  view  would,  in  the  end,  prove  by  far  the  most  ex- 
pensive. 

In  the  more  recent  minutes  and  proceedings  of  this  Commission,  I  find 
much  to  confirm  me,  practically,  in  these  views  and  opinions  (which  I 
brought  before  the  Commission  in  July  1844),  and  I  perceive  that  even  the 
highest  acknowledged  scientitic  authorities  who  adhere  or  incline  to  the 
theory  of  the  upright  wall,  speak  cautiously,  diffidently,  doubliugly,or  am- 
biguously of  the  capability  of  vertical  walls  to  resist  the  action  of  waves 
and  seas  in  all  cases  and  under  all  circumstances.  Some  of  these  main- 
tain that  waves  in  a  breaking  state  do  act  percussively  ;  that  a  sloping 
breakwater  is  therefore  best  able  to  resist  the  action  of  seas  in  that  stale, 
and  that  consequently  there  should  be  a  sloping  breakwater  in  one  part  of 
the  proposed  harbour  of  refuge,  and  a  perpendicular  wall  in  others  ;  whilst 
other  high  authorities,  who  incline  to  the  upright  wall,  admit  that  this  is 
merely  matter  of  opinion,  quite  speculative  and  experimental  as  respects 
themselves,  and  that  there  can  be  no  doubt  tliat  a  sloping  breakwater 
would  be  perfectly  secure.  Now  in  my  judgment,  nothing  purely  theore- 
tical can  remove  the  strong  objeciions  which  have  been  so  forcibly  ad- 
vanced by  many  experienced  practical  engineers, '  (and  I  may  add  other 
eminent  men  of  high  scientific  and  practical  attainments,  naval,  military, 
and  civil),  against  the  adoption  of  a  mode  of  construction  diliicult  if  not 
impracticable,  any  failure  in  which  would  be  discreditable  to  the  engineer- 
ing talent  of  the  country,  and  in  ruining  Dover  Bay  as  a  natural  roadsteatl 
and  anchorage,  be  productive  of  evils  the  most  serious  to  cuuiiuercial  ope- 
ralions  in  the  Channel. 

Mr.  Alan  Stevenson  states,  that  to  build  an  upright  wall  in  seven  or 
eight  fathoms  water,  so  far  as  his  experience  goes,  would  be  entirely  au 
experimental  measure  ;  that  to  attempt  this  in  an  open  sea-way  like  Dover 
Bay,  would  be  a  work  of  the  utmost  difficulty,  if  not  wholly  impracticable  ; 
and  that  so  far  from  recommending  the  trial  of  such  a  work,  he  would 
humbly,  but  decidedly,  dissuade  the  Government  from  making  an  attempt 
which  he  was  sure  would  end  in  failure;  and,  in  reply  to  cross-questions 
put  to  him  with  a  view  to  shake  his  testimony  against  the  upright  wall,  he 
denies  the  theory  on  which  that  mode  of  construction  is  founded.  He  as- 
serts, on  his  own  experience,  that  waves  are  not  purely  oscillatory,  but 
have  onward  motion,  and  consequently  percussive  force,  such,  in  his  con- 
viction, that  any  attempt  to  check  their  force  by  means  of  a  vertical  wall, 
will  prove  a  signal  failure  ;  for  that  a  force  would  be  developed  by  the 
collision  of  the  wave  with  the  wall,  whose  amount  will  be  found  to  sur- 
pass any  which  has  ever  been  experienced  on  the  face  of  a  sloping  break- 
water. 

In  the  course  of  the  protracted  discussions  to  which  my  opposition  gave 
rise,  the  danger  was  demonstrated  of  using,  in  such  a  work,  a  material 
(concrete)  to  which  I  had  always  objected,  as  deficient  in  tenacity,  and  in- 
capable of  resisting  mechanical  action  of  water.  An  opinion  of  the  efficiency 
of  this  material  was,  however,  strongly  supported  by  the  reference  made  lu 
an  official  report,  and  in  a  leading  question  to  the  use  of  blocks  of  con- 
crete for  the  completion  of  the  breakwater  in  Cherbourg  Bay,  which  was 
described  as  a  successful  experiment,  and  one  deserving  of  bein;;  adopted 
by  us,  as  a  precedent;  but  the  contrary  of  both  was  soon  evident;  for 
within  the  period  to  which,  happdy,  the  proceedings  of  the  Commission 
were  thus  extended,  an  important  failure  occurred  in  the  works  at  that 
place  ;  and  the  employment  of  concrete,  as  a  substitute  for  stone  iu  this 
climate,  has  been  atjandoned  by  the  French  engineers. 

This  failure,  and  the  opinion  of  Sir  R.  Sinirke  against  the  adoption  o( 
blocks  of  concrete  as  an  artificial  stone,  which  he  thought  would  fail,  d  s. 
posed  of  this  proposition;  and  it  will  not  be  conducive  to  the  public  inte. 
rests,  in  ray  opinion,  that  the  other  description  of  artificial  material  reconi. 
meuded  by  Mr.  Kendel  (namely,  brick  set  in  cement),  which  Mr.  Corderoy 

Poisson,  Prony,  Charles  Dupin,  Girard,  Cachin:  Professor  Cape,  Military  Seminar^-, 
Addiscombe;  Professor  Narrien,  Royal  Military  College  ;  General  Bernard,  United  States' 
Kngineers;  Commodore  Rogers,  United  States'  Navy;  Mr.  William  Strickland.  See 
Annex.  (L.),  on  the  Delaware  Breakwater,  by  which  it  appears  that  Colonel  Jones  was 
misinformed, — See  his  Report  of  l64tl,  Appendix,  No,  1,  p.  72.  by  the  Unit*^d  States'  En- 
gineer, who  told  him  that  the  long  slope  was  not  approved  ot  by  American  engineers. 

3  1,  Sir  John  Rennie,  Annex  (B,)  See  also  his  Report  and  Opinion,  No.  4,  of  plans 
Bent  in. 

2,  Mr,  George  Rennie,  Annex  (C.)  See  also  his  plan,  No.  2,  of  the  Reports;  his  model 
and  recent  examination,  Q,  430  to  4^4,  445  to  447. 

3,  Mr,  Cubitt,  Annex  (D.)  See  his  Report  and  plan,  No,  6,  and  recent  examination, 
Q,  210  to  213.  234  to  238;  and  letter  to  the  Chairman,  Appendix,  No,  11,  Second  Report. 

4,  Mr,  William  Stuart,  superintendent  of  Plymouth  Breakwater,  from  the  commence- 
ment of  the  work  in  1811  to  the  present  time.  Annex  (F.),  evidence  of  June  20,  1844. 

An  important  evideuce,  showuig  th.tt  the  damages  which  tliat  work  had  sustained  aro^e 
from  the  slope  or  foreshore  not  being  long  enough  ;  stating  his  practical  objections  to  a 
more  upright  slope,  and  his  conviction  that  it  could  not  stand  ;  and  that,  if  that  break- 
water had  been  constructed  upright  from  the  bottom  of  the  lis,  it  would  have  been  in- 
capable of  resisting  the  force  of  the  waves. 
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cootraclor,  slates,  would  cost  twice  as  much  as  concrete,  and  which  Mr. 
Smirke  says  would  be  more  expensive  than  stone,  should  be  used. 

With  respect  to  the  adoption  of  bloclis  of  concrete  ;— far  "  from  standing 
remarkably  well  in  the  breakwater  at  Algiers,"  the  whole  mass  of  the 
breakwater  has  settled  bodily,  not  from 'he  effects  of  gales  of  wind,  but 
from  defects  in  the  material  (which  time  will  further  show);  this,  there  is 
no  doubt,  is  occasioned  by  the  chemical  action  of  the  sea,  "  which  in  the 
Mediterranean  contains  702  per  cent,  of  sulphate  of  magnesia,  whereas  the 
water  in  the  ocean  contains  only  229  per  cent.,  consequently,  of  two  moles 
made  of  the  same  concrete,  the  one  in  the  oce.in  may  last  an  indefinite 
period,  the  other  will  dissolve  in  a  few  years;  and  even  mixing  puz/.olano 
with  the  concrete  will  not  guarantee  the  lime  from  solution  "  Nor  can 
that  work,  under  any  circumstances,  be  cited  as  an  example  for  our  imita- 
tion on  the  coasts  of  (ireat  Britain.  There  are  no  tides  in  the  Mediter- 
ranean, and  the  climate  there  is  well  suited  to  the  drying  and  consolidation 
of  that  material,  which  is  not  the  case  in  mure  northern  regions. 

It  may  be  added,  that  the  form  of  the  work  at  Algiers  is  not  that  of  an 
upright  wall,  for  its  face  has  a  slope  of  15  degrees  ;  the  work,  therefore, 
cannot  be  adduced  as  an  example  in  favour  of  tliat  form  of  construction. 

In  support  of  my  dissent  from  the  adoption  of  the  upright  wall,  I  appeal 
to  the  debate  which  took  place  at  the  Institution  ofCivil  Engineers,  in  April 
1842,"  on  Colonel  Jones's  "  Observations  upon  the  Sections  of  Hreak- 
waters  as  heretofore  constructed,  wiih  Suggestions  as  to  some  modifications 
of  their  Forms."  This  debate  may  be  taken  as  a  very  fair  exposiiion  of 
the  opinions  of  practical  engineers  on  the  principle  of  the  upright  wall. 

The  president,  Mr.  Walker,  look  an  important  part  in  that  discussion. 
He  said,  "  It  is  evident  that  if  the  materials  are  deposited  at  an  inclination, 
any  portion  being  displaced,  is  only  carried  down  elsewhere.  Although 
strictly  speaking  it  may  not  be  wanted,  it  must  nevertheless  assist  in  con- 
solidating the  mass,  and  the  vacant  spaces  can  easily  be  filled  up.  Under 
similar  circumstances  (to  those  which  displaced  some  of  the  stones  in  Ply- 
mouth Breakwater)  a  perpendicular  wall  would  suffer  more  severely,  and 
probably  would  have  fallen  entirely.  He  th^l•efore  considered  that  in 
situations  like  that  of  the  Plymouth  Breakwater,  which  was  exposed  to 
a  heavier  sea  than  Cherbourg,  a  long  slope  for  the  sea  face  was  essential." 
Mr.  Palmer,  vice-president,  observed  that  the  form  suggested  by  Colonel 
Jones  for  the  faces  of  breakwaters,  did  not  appear  sufticieutly  justified  by 
observed  facts;  that  the  idea  was  entirely  of  a  speculative  character,  and 
was  contraiy  to  the  laws  of  nature,  which  should  be  the  engineer's  chief 
guide;  and  he  attributed  the  failure  alluded  to  by  Colonel  Jones,  in  the 
harbours  of  Aidglass,  Portrush,  &c.,  more  to  defects  in  workmanship,  than 
to  faults  in  the  principle  of  the  structure. 

General  Pasley  said  he  conceived  that  a  perpendicular  wall,  constructed 
of  large  ashlar  work,  well  cemenied,  would  assume  the  character  of  a  rock, 
and  all  the  prejudicial  action  of  the  receding  wave  would  be  avoided. 

Mr.  Bull  dillered  entirely  from  Colonel  Jones's  opinion  as  to  breakwaters 
with  vertical  or  nearly  vertical  faces,  because  any  disturbance  of  the  foot- 
ing, however  slight,  must  have  a  tendency  to  overthrow  the  wall. 

Mr.  George  Kennie  deprecated  in  strong  terms  the  upright  wall,  and 
stated  that  the  late  Mr.  Thomas  Telford  had  abandoned  that  mode  of  cou- 
slruclion. 

Mr.  Vignoles  only  agreed  to  a  certain  extent,  to  the  form  proposed  by 
Colonel  Jones,  and  recommended  a  combination  of  a  slope  below  with  a 
vertical  parapet  above. 

Mr.  Gordon  was  in  favour  of  the  slope ;  and  stated  that  a  sloping  break- 
water, composed  of  ))ierre  perdue,  with  a  sloping  face,  had  withstood  undis- 
turbed the  surf  at  Madras. 

Mr.  M'Neill  adduced  the  long  slopes  of  sand,  at  an  inclination  of  10  lol, 
thatched  with  straw,  v%hich  resist  the  waves  of  the  ocean  ou  the  coast  of 
Holland. 

Thus  we  have  in  this  discussion,  a  majority  of  speakers  of  seven  to  two, 
in  favour  of  the  slope  ;  and  of  the  raiuority,  one  was  for  a  combination  of 
the  slope  with  a  vertical  wall  above.  Even  Colonel  Jones  suggested  this 
modification.  See  page  125,  vol.  2,  Proceedings  of  Institution  of  Civil 
Engineers.  Plan  No.  5,  proposed  by  him  for  Dover  Bay,  was  of  this 
description. 

I  object  to  Kilrush  Pier  being  adduced  as  a  test  of  the  principle  of  the 
upright  wall  sufficient  to  warrant  its  adoption  in  the  construction  of  a  har- 
bour of  Kefuge  in  Dover  Bay.  Kilrush  is  a  small  tidal  harbour  on  the 
coast  of  Ireland  for  coasting  vessels.  The  piers  are  built  in  only  9  ft.  6  in. 
depth  of  water,  at  low  tide.  The  foundations  were  laid  without  difficulty 
by  the  diving-bell,  with  large  masses  of  stone,  which  were  easily  and 
quickly  deposited.  The  area  of  the  section  of  the  wall  is  considerably 
greater  than  that  of  the  old  work  ;  but  so  far  from  the  upright  wall  huving 
been  built  in  consequence  of  the  sloping  profile  as  originally  proposed 
having  failed.  Col.  Jones  expressly  says  ■'  that  the  old  work  stood  remark- 
ably well."  There  is  nothing  in  this,  therefore,  either  practically  con- 
demnatory of  the  slope,  or  sufficient  to  warrant  the  adoption  of  the  upright 
face,  on  such  a  scale  as  to  which  these  proceedings  relate.  There  is  no 
doubt,  as  Mr.  Palmer  says,  the  piers  of  the  small  harbours  which  Captain 
Washington  reports  to  have  been  so  much  damaged  by  the  sea,  were  con- 
structed in  a  very  defective  manner,  and  with  materials  of  dimensions  that 
ought  not  to  have  been  put  in,  and  it  likewise  appears  that  the  damage 
which  tliese  piers  may  have  sustained  might  easily  be  repaired  ;  but  cer- 
tainly no  such  errors  would  be  committed  in  any  new  work  of  this  descrip- 
tion, far  less  in  that  great  national  work  now  under  consideration. 


ProceediiiBS  of  the  Inslitulioii  of  Civil  Engineers.    See  Journal,  vol.  6,  1842,  p.  31a. 


The  recommendation  of  a  majority  of  the  Commission  in  favour  of  the 
upright  wall  is  staled,  in  the  Report,  to  have  been  made  on  a  summary, 

1.  Of  the  conflicting  opinions  entertained  by  the  eight  engineers  whose 
plans  fjr  constructing  a  harbour  of  refuge  in  Dover  Bay  were  submitted 
to  the  Commission  ;  and 

2.  With  reference  to  the  opinions  of  those  persons  who  had  been  re- 
quested tj  give  their  evidence  or  advice  upon  this  important  question. 

The  following  is  a  list  of  the  engineers  whose  plans  for  constructing  a 
harbour  of  refuge  in  Dover  Bay  were  sent  in  to  the  Commission  : 

1 .  James  Walker ;  2.  George  Rennie  ;  3.  Captain  Denison  ;  4.  Sir  John 
Rennie  ;  5.  Lt.-Col.  Jones  ;  6.  W.  Cubitt ;  7.  Charles  Vignoles  ;  8.  J.  M. 
Rendcl. 

1.  Mr.  M'alker,  civil  engineer,  is  somewhat  inconsistently  adduced  in 
the  Report  as  an  advocate,  in  principle,  for  the  construction  of  a  nearly 
upright  wall.  The  project  submitted  by  Mr.  U'alker  to  the  Commission, 
is  to  build  these  walls  in  immense  vessels,  or  as  he  calls  them,  "  utensils" 
(caissons),  three  or  four  hundred  feet  long  and  seventy  feet  wide,  containing 
two  or  three  thousand  tons  of  ready-made  breakwaters,  to  be  towed  by 
steam  tugs  and  stranded  in  Dover  Bay  I  But  we  have  Air.  Walker's 
authority,  from  what  he  said  at  the  meeiiug  of  the  Institution  of  Civil  En- 
gineers, on  April  12,  1842,  that  his  reason  for  proposing  nearly  upright 
walls  in  this  case,  was  to  avoid  the  extravagant  width  which  must  be  given 
to  these  huge  utensils,  if  the  walls  have  any  considerable  slope  ;  for,  at  the 
discussion  to  which  I  refer,  Mr.  Walker  stated,  that  in  situations  exposed, 
like  that  of  the  Plymouth  Breakwater,  to  a  heavier  sea  than  that  which 
rolls  into  Cherbourg  Bay,  a  long  slope  for  the  sea  face  was  essential ;  and 
that  had  a  perpendicular  wall  been  constructed  in  Plymouth  Sound,  instead 
of  a  sloping  breakwater,  it  would,  in  the  storms  which  assailed  it,  have 
suffered  more  severely  than  it  did,  and  probably  would  have  been  entirely 
overthrown. 

The  dangerous  instability  of  works  executed  in  deep  water,  by  a  system 
of  caissoniug,  such  as  that  proposed  by  Mr.  Walker,  is  very  generally 
acknowledged,  and  is  sufficiently  proved  by  the  perilous  state  in  which 
Westminster  Bridge  now  remains,  notwithstanding  the  costly  expedients 
by  which  it  has  been  attempted  to  remedy  the  defects  of  its  original  con- 
struction. These  expedients  consist  in  forming  a  cofferdam  about  each 
pier,  pumping  out  the  water,  and  then  driving  rows  of  sheet  piling  into  the 
blue  clay,  so  as  to  form  a  girdle  round  the  base  of  the  original  caisson,  and 
thus  to  prevent  the  materials  of  the  natural  bed  of  the  river  from  being 
underwashed  by  the  current,  or  squeezed  out  by  the  weight  of  tiie  bridge, 
into  the  gradually  deepening  water-courses.  But  it  does  .seem  very  strange, 
that  these  expedients  having  failed  to  arrest  the  subsidence  v\hich  is  still 
taking  place  in  Westminster  Bridge,  the  method  employed  in  the  construc- 
tion of  that  work  should  be  proposed  for  adoption,  on  an  immense  scale,  in 
the  formation  of  a  harbour  of  refuge  in  Dover  Bay. 

2.  Mr.  George  Rennie  deprecates  the  upright  wall  as  impracticable  and 
dangerous,  and  strongly  recommends  a  sloping  breakwater,  as  at  Ply- 
mouth. 

3.  Captain  Denison  is  for  a  vertical  wall  formed  of  hexagonal  prisms  of 
concrete  (proposed  by  Monsieur  Emy,  in  1831,  but  never  adopted;,  10  feet 
long,  and  about  23  tons  weight,  to  be  manufactured  at  Dungeuess,  and 
dragged  by  steam  tugs  to  Dover  Bay,  by  being  suspended  to  rafis  formed 
of  two  cylindrical  pontoons,  and  there  sunk  by  mechanical  means.  The 
wall  to  be  upright  from  the  bottom  to  about  low-water  mark,  with  a  super- 
structure of  granite. 

4.  Sir  John  Rennie,  after  deprecating  in  strong  terms  all  systems  of 
caissoning,  and  some  other  expedients,  particularly  the  adoption  of  up- 
right walls  ;  and  after  urging  the  disastrous  consequences  that  may  attend 
any  mode  of  construction  which  is  not  recognised  as  certain  of  success, 
priiposes  the  adoption  of  the  principle  observed  in  the  breakwater  at  Ply- 
mouth. This  he  considers  as  having  completely  succeeded,  and  therefore 
he  conceives  that  it  fully  justifies  the  adoption  of  the  like  mode  of  con- 
struction for  the  proposed  harbour  of  refuge  in  Dover  Bay. 

5.  Colonel  Joues  is  in  favour  of  a  combination,  of  a  sloping  breakwater, 
up  to  low-water  mark,  with  an  upright  wall  of  stone  erected  on  it. 

C.  Mr.  Cubitt,  after  having  been  a  little  taken  with  the  theory  of  the 
upright  wall,  and  having  since  bestowed  upon  this  subject  the  most  careful 
consideration,  comes  to  the  conclusion  that  any  attempt  to  erect  an  upright 
wall  in  Dover  Bay  would  be  an  undertaking  of  great  difficulty,  and  that 
the  only  safe  and  practicable  mode  of  execution  is  by  depositing  masses  of 
stone,  to  form  a  sloping  breakwater,  as  at  Plymouth,  with  stone  brought 
from  the  Channel  Islands,  or  I'rcnn  Portland. 

7.  Mr.  Viguole's  plan  is  to  form  a  sloping  breakwater,  by  depositing 
cubical  blocks  of  concrete  up  to  about  low-water  mark,  and  upon  this  to 
erect  a  vertical  wall. 

8.  Mr.  Rendel  is  next  adduced  as  an  advocate  for  the  upright  wall. 
Now,  with  great  respect  for  the  practical  opiuiou  of  this  eminent  engineer, 
it  is  of  importance  to  review  in  detail  his  several  examinations  before 
the  Harbour  of  Refuge  Commission,  previous  to  his  conversion  to,  or 
adoption  of,  the  new  theory,  and  to  advert  to  the  circumstances  with 
respect  to  material,  which  induce  him  uovv  to  recommend  a  wall  of  that 
form. 

In  his  examination  of  the  19th  of  June  1844,  Mr.  Rendel  told  us,  that 
to  construct  a  breakwater  in  seven  fathoms  water  is  a  very  formidable  un- 
dertaking, especially  if  caissons  or  other  machines  should  be  resorted  to; 
and  that  he  doubled  very  much  whether  if  a  breakwater  is  to  be  con- 
structed in  seven  fathoms  water,  tlie  only  safe  plan  would  not  be,  to  depo- 
sit stones  in  the  usual  way  from  vessels ;  br.ngiug  up  the  mass  to  within, 
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say  two  or  three  feet  of  low  water  ;  above  that,  he  proposed  to  construct 
perp>>ndicular  walls,  as  recommended  by  Colonel  Jones  ;  observing  that  if 
slones  were  deposited  in  this  manner,  and  allowed  to  form  their  own  slope, 
it  would  in  most  situations  be  the  most  economical  plan. 

He  stated  that  if  he  had  an  unlimited  command  of  materials,  he  would 
first  begin  to  deposit  Ihose  materials  so  as  to  form  a  rough  mass,  and  when 
he  had  brought  his  foundations  up  to  that  point  (nearly  low-waler  mark) 
at  which  the  sea  would  begin  to  attack  him,  he  would  attack  the  sea,  by 
building  with  a  class  of  materials  that  would  be  its  master;  adding,  that 
he  thought  an  upright  wall  in  this  case  might  be  desirable  for  a  super- 
structure. 

In  Mr.  Rendel's  examination  before  the  Commission,  in  November  I84.T, 
his  attention  was  expressly  called  to  his  former  evidence  by  several  ques- 
tions, to  all  of  which  he  replied  that  he  retained  the  opinions  expressed  in 
that  evidence;  and  also  stated  that  he  did  not  know  of  any  instance  in 
which  a  breakwater  with  an  upright  face,  of  the  magnitude  now  contem- 
plated, had  been  constructed  in  the  open  sea  in  seven  fathoms  water.  He 
added,  that  so  far  it  is  an  experimental  measure.  Mr.  Rendel's  reasons 
for  adopting  the  upright  wall,  in  the  project  which  he  now  proposes,  are 
founded  purely  on  considerations  of  economy  in  money  and  time.  He 
observed,  that  where  there  is  abundance  of  masses  of  stone,  fit  for  con- 
structing breakwaters,  he  would  form  them  of  rubble  stone  up  to  low- 
water  mark,  with  sloping  faces,  in  themanuer  in  which  he  had  just  finished 
a  design  of  Holyhead  harbour ;  hut  in  order  to  avoid  the  expense  of 
bringing  stone  to  Dover,  he  proposed  to  adopt,  as  substitutes  for  stone, 
rectangular  blocks  of  brick,  set  in  cement,  ten  feel  long,  five  wide,  and 
three  thick,  and  with  these  to  build  a  perfectly  upright  wall  in  Dover  Bay, 
by  means  of  powerful  machines  and  the  use  of  the  diving-bell.  On  a  for- 
mer occasion  Mr.  Reodel  objected  to  the  employment  of  machines,  and 
particularly  to  the  use  of  the  diving-bell.  This  proposition,  therefore,  re- 
solves itself  into  the  question,  whether  such  a  project  would  be  economi- 
cal. 

Mr.  Rendel  admits  that  if  the  execution  of  the  work  by  means  of  brick 
blocks  were  pressed  on  so  rapidly  as  to  render  it  necessary  to  import  into 
Dover  bricks,  or  materials  with  which  to  make  them,  a  great  part  of  the 
economical  ad»antage  would  disappear.  He  also  acknowledges  "  that  the 
advantages  of  that  mode  of  construction,  namely,  the  upright  wall,  over 
the  common  sloping-sided  breakwaters,  is  a  mere  question  of  economy  in 
money  and  time,"  He  has  further  admilled,  that  if  he  had  unlimited 
command  of  materials  at  Dover,  he  would  adopt  the  usual  mode  hitherto 
observed  in  constructing  breakwaters.  Now  Mr.  Hartley  expressly  states, 
that  the  expense  of  providing  brick  blocks  made  of  the  materials  that  he 
recommends  as  indispensable  in  the  construction  of  such  a  work,  would 
be  greater  than  that  at  which  granite  might  be  procured  from  the  Channel 
Islands. 

From  this  and  other  calculations  it  appears,  that  "  the  mode  of  con- 
structing breakwaters  hitherto  observed,"  with  materials  of  the  best  de- 
scription, is  preferable,  in  an  economical  sense,  to  that  proposed  by  Mr, 
Rendel,  and  this  being  so  that  he  would  renounce  it.  We  have  this  reli- 
ance on  Mr.  Rendel's  discretion  and  judgment,  that  he  would  guard  him- 
self against  assuming  anything  where  experience,  the  only  safe  guide,  can 
be  referred  to;  and,  in  a  great  national  work  like  this,  would  not  propose 
any  new-fangled  notions  that  have  nothing  but  their  ingenuity  to  recom- 
mend them. 

If  then  the  question,  whether  the  theory  of  the  upright  wall,  or  the 
established  practice  of  the  slope,  was  to  be  determined  by  the  opinions  of  a 
majority  of  competitors,  the  Commission  ought  to  have  decided  the  other 
way,  for,  of  the  eight  engineers  who  gave  in  plans,  four  recommended  the 
sloping  breakwater;  and,  of  the  other  four,  two  propose  a  combination  of 
the  slope  below,  with  a  nearly  upright  superstructure  ;  and  only  one  pre- 
lers  the  upright  wall,  and  this  provided  his  pioposiiion  for  using  brick 
blocks  of  25  tons  weight  as  substitutes  for  stone,  be  adopted. 

The  following  is  a  list  of  the  persons  whose  opinions  are  adduced  as 
advising  the  construction  of  the  upright  wall : — I.  Professor  .Airy  ;  2.  Pro- 
fessor Barlow;  3.  Major-general  Sir  J.  Burgoyne;  4.  Sir  Henry  De  la 
Beche  ;  5.  Mr.  Hartley;  6,  Major-general  Pasley  ;  7.  Captain  Vetch; 
8.  M.  Reibell  ;    9.  Mr.  Brunei  ;  10.  Mr.  Bremuer. 

1.  Professor  Airy 's  opinion  in  matters  of  science  is  unquestionably  enti- 
tled to  the  very  highest  respect.  I  have  studied  with  the  greatest  attention 
and  profit  the  Astronomer  Royal's  tract,  in  «hich  the  phenomena  of  tides 
and  waves  are  investigated  by  a  refined  analysis  on  what  is  called  the 
*•  wave  theory."  It  is  assumed  that  in  deep  water,  the  motions  of  ihe  par- 
ticles are  oscillatory,  and  that  the  rising  and  falling  of  the  surlace  of  the 
sea  depend  on  the  horizontal  movements  taking  place  alternately  in  the 
same  and  in  contrary  directions  ;  tliat  these  displacements  are  represented 
by  a  periodical  function  (ihe  sme  or  cosine  of  an  angle  depending  on  time). 
The  circular  or  elliptical  movement  of  the  particles  is  shown  to  lake  place 
only  when  a  wave  is  transmitted  along  a  channel  of  uniform  breadth  and 
depth  ;  and  the  fact,  that,  as  the  depth  of  water  becomes  less,  waves  be- 
come shorter  and  their  fronts  steeper,  is  proved  to  be  in  accordance  with 
what  may  be  deduced  from  the  theoretical  expressions  of  the  displace- 
ments. It  follows  from  this,  that,  as  a  sea-wave  advances  into  water 
gradually  becoming  shallower,  it  assumes  a  crested  shape,  the  upper 
particles  moving  towards  the  coast,  till  at  length  the  top  rolls  over  the 
base,  the  wave  breaks,  and  a  surf  is  treated.  Keference  is  made  in  this 
article  to  the  special  treatises  on  sea-waves  by  JIM.  de  la  Coudray  and 
Bremontier. 

When  Mr.  Airy  was  Professor  of  Natural  Philosophy  at  Cambridge,  he 


explained,  with  success,  that  waves  in  a  fluid  at  rest,  such  as  we  may  con 
ceive  to  arise  from  throwing  a  stone  into  a  pond,  or  the  ordinary  waves  in 
a  close  lake,  are  more  or  less  superficial  undulations,  and  that  in  reality  ao 
current,  or  onward  motion  of  the  fluid,  appears  to  take  place.  I  well  re- 
member, also,  that  he  invented  an  ingenious  machine  by  which  he  illustra- 
ted this  oscillatory  motion.  But  admitting  this  to  be  true,  to  a  considerable 
extent,  in  a  pond  or  a  small  lake,  it  is  totally  inapplicable  to  the  sea,  the 
open  sea,  in  Dover  Bay,  where  an  immense  body  of  water  is  in  constant 
motion,  by  tides  rising  and  falling  fifteen  or  twenty  feet  in  the  course  of 
two  or  three  hours,  and  where  the  surface  is  liable  to  be  acted  upon  by 
heavy  gales,  which  drive  in  rolling  seas  in  succession  with  rapid  onward 
motion,  and  therefore  producing  percussive  force  in  the  direction  of  the 
wind.  Without  however  entering  here  on  Professor  Airy's  theory  of  waves 
in  deep  open  sea,  but  confining  myself  to  deductions  from  that  theory,  as 
to  the  practical  effect  of  waves  in  gales  of  wind  on  erections  in  the  sea,  of 
a  limited  depth,  it  will  be  seen,  that  instead  of  his  theory  (that  the  upright 
wall  is  in  all  cases  preferable  to  the  slope)  being  absolute,  this  eminent 
authority  allows  that  waves  in  a  breaking  or  broken  state  do  act  percus- 
sively  and  powerfully  as  hydraulic  rams,  and  not  by  hydrostatic  pressure. 
How  then  can  that  hydraulic  action  cease  and  become  merely  hydrostatical 
pressure  unless  it  has  first  exerted  a  force  of  impact  upon  the  wall  which 
arrests  its  motion?  Even  if  the  wall  should  stand  after  having  received 
the  shuck,  the  concussion  must  be  more  severe  on  an  upright  wall,  in  Ihe 
ratio  above  mentioned,  than  that  which  would  lake  place  on  a  sloping  wall 
of  equal  height. 

The  question  of  construction,  then,  resolves  itself  into  this :  in  what 
depths  of  water  do  waves  assume  that  form  and  acquire  that  percussive 
force?  Where,  according  to  this,  should  the  slope  cease  and  the  upright 
wall  commence  ?  The  professor  says,  practical  opinion,  that  of  the  pilots, 
can  best  determine  this. 

Those  whom  I  have  questioned  on  that  subject  say,  that  this  will  be 
found  to  take  place,  in  heavy  gales  of  south-west  and  southerly  winds, 
throughout  nearly  the  whole  of  Dover  Bay  at  low  water. 

However  this  may  be,  it  is  clear  from  the  Astronomer  Royal's  deductions 
from  his  own  theory,  that  there  should  be  a  sloping  breakwater  in  the 
shallower  parts  of  the  space  to  be  enclosed,  and  an  upright  wall  in  the 
deeper. 

But  with  respect  to  the  practical  question.  Professor  Airy  states,  in  re- 
ply to  question  59.5,  whatever  theory  may  say,  "  that  building  an  upright 
wall  in  the  open  sea,  in  seven  fathoms  water,  is  so  far  an  experimental 
measure,  that  no  such  work  has  ever  been  executed." 

With  every  respect,  then,  for  the  theoretical  opinion  of  this  high  autho- 
rity, I  cannot  consider  that  it  would  justify  the  Government  in  sanctioning 
the  mode  of  construction  recommended  by  a  majority  of  the  Commission  ; 
it  may  rather  be  inferred  that  this  is  contrary  to  the  deduction  of  science, 
and  that,  if  the  difliculties  of  constructing  such  a  wall  in  deep  water  could 
be  overcome,  it  would  be  incapable  of  resisting  the  action  of  the  sea  where 
waves  assume  that  shape,  and  possess  that  percussive  power,  which  Mr. 
Airy  admits. 

2.  Professor  Barlow  has  most  usefully  applied  mathematical  investigatioa 
to  practical  purposes,  and  knows  well  the  difference  between  theoretical 
views  and  practical  effects  upon  a  proposition  of  this  description.  In  his 
letter  of  the  5th  January  1846,  written  in  reply  to  the  question  referred  to 
him,  he  stales,  that  theory  cannot  safely  settle  that  question ;  he  avows  that 
he  has  not  sufficient  practical  knowledge  or  experience  to  enable  him  to 
speak  confidently  on  the  subject ;  expresses  himself  diffidently,  cautiously, 
and  even  ambiguously,  as  to  theory  ;  and  recommends  that  the  question  be 
referred  to  practical  men  for  their  opinion,  made  upon  results  obtained 
from  actual  experience  and  observation.  The  learned  professor  therefore 
rather  declined  and  disclaimed  giving  a  decided  opinion  in  favour  of  the 
upright  wall  ;  and  I  think  he  will  be  surprised  to  find  that  his  letter  has 
been  adduced,  by  a  majority  of  the  Commission,  rather  as  conflicting  with, 
than  as  deferring  to  the  opinion  of  practical  men.  Further  it  appears,  by 
the  professor's  letter,  that  he  is  decidedly  opposed  to  the  theory  of  the  up- 
right wall ;  for  he  denies  the  assumption  on  which  it  is  based  :  namely, 
"  that  waves  have  no  onward  motion."  He  states,  "  there  can  be  no  doubt 
that  waves  when  acted  upon  by  tempestuous  winds,  will  beat  with  great 
violence  against  any  obstacle  opposed  to  their  progress  ;  that  what  we  want  , 
in  breakwaters  is,  to  resist  that  force  ;  to  withstand  that  momentum  ;  and 
that  much  of  this  direct  violence  would  be  avoided,  by  receiving  that  actioa 

on  an  inclined  surface." 

3.  I  refer  with  the  greatest  deference  and  respect  to  any  practical  opinion 
of  so  eminent  a  man  as  Major-General  Sir  John  Burgoyne;  but  I  do  not 
read  his  letter  on  the  comparative  merits  and  capabilities  of  the  upright 
wall  and  the  slope,  as  containing  any  very  positive  or  confident  preference 
of  the  former;  and  in  that  letter  it  is  admitted  that  there  can  be  no  doubt 
as  to  the  security  of  the  slope.     This  distinguished  military  engineer  says, 

"  The  effort  against  the  upright  wall  I  conceive  would  be  far  less. 

"  In  deep  water,  the  action  of  the  wave  is,  I  apprehend,  an  up  and  down 
undulation,  the  water  having  very  little,  if  any,  forward  motion,  except 
where  it  breaks.  A  flat  piece  of  wood,  floating  on  the  surface,  and  present- 
ing no  hold  to  the  wind,  would  progress  very  slowly  before  the  heaviest 
gale  ;  therefore  I  consider  that  there  would  be  no  blovv  or  impulse  generally 
on  the  upright  wall,  but  merely  the  weight  of  water  from  the  top  of  the 
wave  to  its  mean  level,  to  be  supported. 

"  I  should  not  expect  that  the  wall  itself  would  cause  the  waves  to  break, 
and  even  those  that  accidenlall;  did  so  at  that  particular  place  would  have 
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much  of  their  force  caught  by  the  recediDR  of  the  previous  wave,  so  as 
rarely  to  sirikp  with  much  force  against  the  wall  itself. 

"  There  can  he  no  doubt  but  that  a  slope  Could  be  given  to  a  breakwater 
that  woulil  be  very  secure. 

"  In  Holland,  the  shores,  even  of  sand,  are  in  many  parts  secured  against 
the  whole  force  of  the  North  Sea  liy  a  surface  cortliug  of  mere  clay  and 
straw,  but  then  the  ini  liualion  is  exceedingly  gentle  quite  to  deep  water, 
not  more,  I  apprehend,  than  1  in  IS  or  1  in  24.  As  the  material  is  in- 
creased in  sixe  and  weight,  it  is  to  be  presumed  that  this  blope  may  be  in- 
creased." 

4.  Sir  Henry  De  la  Beclie  is  adduced  as  an  advocate  for  the  upright 
■wall.  Now  the  theory  of  the  upright  wall  rests  entirely  upon  fhe  assump- 
tion that  waves  have  no  progressive  forward  movement  or  motion,  or  per- 
cussive force,  in  acting  upon  ereclions  in  the  sea,  or  on  coasls,  clifts,  or 
beaches.  But  Sir  H.  Ue  la  Heche  expressly  states,  that  seas  in  heavy 
gales  of  wind  are  urged  onwards  in  the  direclion  of  the  winds  which  raise 
ihem  ;  that  waves  iu  a  breaking  slate  possess  enormous  force  from  the 
weight  ami  velocity  of  the  water  thrown  forward  ;  and  the  following  ex- 
tracts from  his  very  able  work,  "  How  to  Observe  Geology,"  show  that 
he  has  been  erroneously  cited,  or  that  he  expressed  himself  in  an  unguarded 
manner,  when  he  asserted  that  upright  walls  resembling  elilTs,  are  more 
Capable  of  resisting  the  percussive  efl'ecls  of  waves  and  seas  than  slopes." 

In  the  very  able  work  which  this  eminent  geologist  published,  he  de- 
livers the  following  rules  as  the  result  of  what  he  had  observed  and  ascer- 
tained with  respect  to  the  action  of  the  sea  :^ 

"  Properly  to  estimate  the  ell',  cts  of  this  power,  the  observer  should  be 
present  on  some  exposed  coast,  such  as  that  of  llie  western  part  of  Ireland, 
the  Land's  End,  Cornwall,  or  among  the  western  islands  of  Scotland,  dur- 
ing  a  heavy  gale  from  the  westward,  and  mark  the  crash  of  a  heavy  Atlan- 
tic wave  when  it  strikes  the  coast.  The  blow  is  sometimes  so  heavy  that 
the  rqck  will  seem  to  tremble  beneath  his  feet.  He  will  generally  lind  in 
such  situations,  that  though  the  rocks  are  scooped  and  caverued  into  a 
thousand  fantaslic  shaijes,  they  are  still  hard  rocks,  for  no  others  could 
continue  long  to  resist  the  almost  incessant  action  of  such  an  abrading 
force.  Having  witnessed  such  a  scene,  he  will  be  belter  able  to  appreciate 
tbe  elTecis,  even  though  the  waves  be  far  inferior  iu  size,  upon  the  softer 
rocks  of  other  coasts. 

"The  observer  should  carefully  remark  the  direction  of  the  prevalent 
winds,  and  the  proportion  of  those  which  send  the  greatest  waves,  or  seas 
as  they  are  termed,  on  shore,  in  order  that  he  may  duly  appreciate  the  loss 
of  coast  sustained  iu  those  direclious  where  the  force  of  the  breakers  is 
greatest  and  most  incessant. 

"  It  must  not,  however,  be  forgotten  that  coasts  where  breakers  reach 
the  dill's  at  high  water,  are  frequently  protected  by  beaches  at  low  water  ; 
and  that  therefore  they  are  removed  from  the  abrading  power  of  tbe  waves, 
during  all  the  time  that  they  break  on  the  protecting  beaches,  a  lime  which 
varies  with  the  varying  state  of  the  tides,  and  the  state  of  tbe  weather 
generally, 

"Other  encroachments  are  made  by  the  fall  of  masses  of  cliff  undermined 
by  the  waves,  the  cohesive  power  of  tiie  ruck  not  being  equal  to  its  weight, 
or  the  action  of  gravity  downwards.  If  a  rock  be  even  sullicienlly  cohe- 
sive iu  the  mass,  as  to  admit  of  cousiderable  excavation  without  falling,  a 
time  must  come,  if  the  breakers  continue  to  work  on  iu  the  same  direclion, 
when  the  Weight  of  the  superiucumbeut  mass  would  be  such  that  it  must 
fall. 

"  Where,  however,  a  great  mass  of  cliff  does  fall,  in  the  manner  noticed 
above,  the  observer  should  direct  his  allenlion  to  its  conservative  inlluence. 
To  appreciate  this,  he  will  consider  the  hardness  of  the  rock,  the  position 
into  which  it  has  fallen,  and  its  new  power  of  breaking  the  waves  farther 
from  the  coast.  If  the  mass  of  fallen  rock  be  slratilied,  much  will  depeud 
upon  tbe  face  presented  to  the  breakers;  for  if  it  fall  so  that  the  plane  of 
the  beds  remains  sloping  seaward,  it  will  act  as  a  well  contrived  wall 
erected  to  defend  the  chlf;  but  if  the  beds  sliould  be  exposed  vertically 
after  the  fall,  the  fiiliire  destruction  of  the  mass  would  be  far  more  rapid, 
and  its  conservative  inlluence  consequently  less." 

5.  No  one  knows  betler  llian  1  do  ti.e  ability,  the  zeal,  and  the  intelli- 
gence which  iMr.  Harlley  has  displayeil  in  the  construction  of  the  Liver- 
pool Docks,  and  the  hydraulic  woiks  m  the  Hiver  Mersey  ;  in  slating  his 
evidence,  as  that  of  a  practical  man,  in  favour  of  th"--  upright  wall  iu  the 
open  sea  in  Dover  Bay,  I  think  it  best  to  let  him  speak  for  himsell'. 

Qucsliiin.  ••  Vou  say  jou  prefer  an  upright  wall  to  any  other  form  fur  a 
breakwater;  do  you  know  any  certain  instance  of  the  jiositive  experi- 
ment of  a  wall  which  has  stood  the  test  of  time  in  such  an  exposed  situa- 
tion, and  on  such  a  mouslrous  scale  as  Dover  Harbour  may  require? — 
Answer.  I  do  not, 

"  Is  it  merely  matter  of  opinion? — That  is  all. 

"This  perfectly  upright  wall  iu  Dover  Bay  in  seven  fathoms  water  is  an 
experimental  measure  jou  admit ,' — Unite  so  as  respects  myself, 

"  Willi  respect  to  the  time  lliat  it  would  lake  lo  make  a  breakwater,  is 
that  opinion  formed  upon  any  knowledge  of  Dover,  or  the  diUicullies  of 
making  a  wall  at  Dover?  —  No,  it  is  only  founded  upon  a  supposition  of 
what  the  sea  is  in  general,  and  supposing  I  was  lo  attend  lo  it  myself,  and 
had  nothing  else  In  do  ;  but  it  is  a  vaRue  sort  of  idea. 

"  A'oii  are  not  acquaiiiled  with  the  locality? — No,  not  sufUrienlly  ;  I 
have  becu  there  two  or  three  limes. 

"  Have  JOU  ever  built  a  wall  yourself  in  such  deep  water  as  that? — No, 
n''ver." 

6.  My  gallant  aad  highly  esteemed  friend,  Major-general  Pasley,  gives 


the  following  account  of  his  conversion  lo,  or  adoption  of,  the  theory  of  the 
upright  wall:  "For  many  years  I  paid  no  attention  lo  this  sulject,  but 
thought  that  the  long  flat  slope  adopted  at  Hlymoulh  Breakwater  must  be 
the  best  form  for  resisting  the  sea,  not  only  from  the  reputation  of  the 
eminent  engineer  and  naval  offirers  by  whom  this  construction  was  pro- 
])osed,  but  also  from  ilie  circumslance  of  iis  having  been  approved  and  car- 
ried into  execulion  by  order  of  the  (iovernment  of  that  day.  But  iu  the 
year  1842,  \\lien  this  question  was  publicly  discussed  at  one  of  the  meet- 
ings of  the  loslilutiou  of  Civil  Engineers,  at  which  I  was  present,  aflcr  a 
paper  of  Lieutenant-colonel  Jones,  lE.E.,  had  been  read,  iu  which  lie  gave 
the  preference  to  ujiright  wails,  as  being  much  more  secure  than  break- 
waters or  flat  slopes,  aud  staled  his  reAsons  for  this  opinion,  the  arguments 
in  favour  of  the  former  appeared  to  me  to  preponderate.  I  have  since  given 
the  subject  iiiuch  attention,  and  iia\e  made  inquiries  and  observatious, 
which  have  confirmed  me  in  this  impression." 

7.  Captain  Vetch  is  the  next  autliority  cited  in  favour  of  the  upright 
or  nearly  upright  wall,  both  from  theory  and  (uactical  observation.  On 
account  of  the  extraordinary  dilliciilties  of  constructing  a  harbour  of 
refuge  in  Dover  Bay,  he  thought  that  ihe  best  mode  of  executing  such  a 
work  was  by  the  system  of  caissons  which  he  proposed.  With  respect  lo 
the  combination  of  a  slope  wilh  an  upright  or  nearly  upright  face  for  Ihe 
superstructure,  he  Captain  Vetch,  said  it  would  be  liighlj  advantageous  ; 
that  it  would  obviaie  a  great  many  objections  lo  the  present  condition  of 
the  Plymouth  Breakwater;  it  woul.l  prevent  the  waves  breaking  over, 
and  would  give  security  to  erections  on  the  breakwater  itsell'.  The  works 
now  going  on  at  Cherbourg,  which  had  been  erroneously  considered  to  be 
an  abandonment  of  the  slope  iu  favour  of  the  upright  wall,  is  only  a  com- 
bination of  both  ;  this  he  thinks  a  great  improvement,  and  adds,  that  such 
a  breakwater  at  Dover  would  he  very  superior  lo  one  enlirely  sloping. 
Captain  Vetch  recommends  brick  in  cement  for  face  work,  ami  sug>'esls 
blocks  of  brick  hrmly  agglolinaled  into  a  mass  by  means  of  a  cheap  flux 
between  the  joints  ;  the  mass  of  brick  blocks  being  subjected  to  the  re- 
quisite beat  by  iiieaiis  of  flues  or  otherwise, 

b,  M.  M.  Reibell  is  the  next  authority  adduced  in  support  of  the  up- 
right wall  ;  and  a  sketch,  of  which  the  annexed  is  a  cojiy,  is  inserted  in 
the  Proceedings  of  the  Commissiou  lo  sustain,  as  it  would  appear,  the 


proposition  of  the  upright  wall,  which  it  is  inferred  the  French  engineers 
as  a  biidy,  approve,  and  would  adopt,  if  the  breakwater  in  Cherbourg  Bay 
were  to  be  commenced  de  voi'o. 

Captain  Washington,  in  his  report  on  the  breakwater  at  Cherbourg 
states,  that  "  iNI,  Keibell,  the  present  engineer,  is  dec'idedly  in  favour  of  au 
upright  wall,  and  recommends  the  form  shown  iu  Ihe  annexed  sketch  as 
the  best  for  opposing  the  shock  of  the  waves." 

9.  Mr.  Brunei  is  next  adduced  as  having  giren  his  opinion  in  favour  of 
an  upright  wall  for  the  constrnclion  of  breakwaters.  But  Mr.  Brunei  was 
uot  examined  before  the  Commission,  and  the  only  opinion  which  he  has 
given  upon  tiiis  subject  is  that  contained  in  the  annexed  exlracl  of  a  letter 
from  Mr.  Brunei,  adilressed  to  the  Cliairman,  dated  l!)tli  .lune  1S44  ; 
"  Upon  one  point  upon  which  1  understand  the  Coiiiiiiis::-ioners  to  have 
sought  ail  opinion.  I  h^ve  no  hesilali.<n  in  expressing  my  concurrence  in 
those  which  i  am  told  have  been  generally  expressed  in  favtiur  of  vertical 
sea-walls,  in  lieu  of  slopes,  where  the  nature  of  the  material  to  be  used, 
aud  other  circuiustances,  admit  of  such  a  plau  being  elliciently  and  ecouu- 
mically  carried  out," 

10.  Mr.  Bremner  is  next  adduced  as  an  authority  in  favour  of  the  up- 
right wall, 

Willi  the  greatest  possible  respect  for  all  these  able  and  eminent  men,  I 
must  say,  that  I  do  uot  lind  any  tiling  iu  what  they  have  addiicefi  that  can, 
in  my  judgment,  warrant  the  adoption  of  the  mode  of  constnicliun  which 
they  recomniend  ;  it  does  uot  rest  upon  any  proved  principle,  is  untried 
upon  any  sutlicieiit  scale  to  justify  its  adoption  in  a  great  national  under- 
taking, and  all  agree  in  designating  it  ex|U'rimeutal. 

When  I  lind  it  staled,  in  the  summing  up  of  Ihe  Commission,  that  Ihe 
opinion  of  Mr.  Alan  Seveusou  in  favour  of  a  sloping  breakwater  is  the 
"  sole  excepi  ion"  lo  those  of  the  other  men  of  disiio:;nisli-d  sci'Miee  and 
practical  observation,  wlio  have  been  called  upou  Iu  advise  the  Commissiou 
on  Ibis  importan!  subject, —  I  feel  bouiul  to  imerpose  against  the  conclusion 
arrived  at.  Sir  John  keniiie,  Mr.  (ieorge  Kennie.  iMr.  Ciiliiti,  Mr,  William 
Stuart,  as  well  as  Mr,  Alan  Stevenson,  who  all  disapprove  of  auy  alteinpl 
to  construct  an  upright  wall  in  Ihe  ojien  sea  at  Dover;  and  they  distinctly 
express  Iheir  opinion,  apprehension,  or  conviction,  that  such  allempt  would 
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end  in  tolal  failure;  and  when  to  this  I  shall  have  added  what  I  have  yet 
lo  say  upon  the  subject  of  Cherbouri;,  Plyrnoudi,  and  Delaware  break- 
waters, works  actually  constructed  ou  the  principles  which  the  new  theory 
would  abandon,  and  shall  have  adduced  the  opinion  of  the  most  eminent 
and  enlifjhteiied  engineer  of  France,  I  trust  I  shall  be  considered  to  have 
made  a  good  case  in  suppoit  of  this  dissent. 

There  is  no  part  of  the  Report  of  the  :;8th  January  I84C  from  which  I 
more  decideJly  dissent  than  that  which  refers  to  Cherbourg  Breakwater  as 
a  failure,  and  as  "  au  attempt  which  may  serve  as  a  warning  to  those  who 
may  have  to  decide  upon  the  construction  of  such  works  in  this  country," 
that  they  avoid  eniirely  the  principles  upon  which  that  work  has  been  cou- 
strncled. 

In  the  Annex  (M.)  is  a  brief  historical  account  of  Cherbourg  Break- 
water from  the  commencement,  together  with  an  extract  of  the  Report  of 
tlie  Co[nnii6sion  of  the  Institute  of  France,  of  which  Prony  and  Cliarles 
Dupiti  Here  members,  and  Girard  rapporteur.  These  eminent  men,  after 
a  careful  inspection  of  that  work,  and  after  having  investigated  the  whole 
process  of  its  execution  throughout,  reported  that  the  fadures  which  had 
taken  place  arose,  not  from  its  having  a  sloping  face,  but  that  the  slopes 
were  not  long  enough  to  resist  the  action  of  the  waves;  that  no  constant 
degree  of  slope  is  calculated  lo  resist  the  dill'ereut  actions  of  the  sea  at  dif- 
ferent depths;  that  these  actions  reduced  gradually  the  masses  of  stone 
forming  the  origmal  djke,  to  a  protile  having  ddlereut  degrees  of  slope,  and 
that  this  necessarily  diminished  the  height  of  the  work  at  dilVerent  times. 
'I'hey  ailded  that  the  whole  mass  was  thus,  at  lengih,  brought  into  a  slate 
of  the  most  perfect  stability  ;  and  all  this  was  verified  by  the  United  Slates 
Commission. 

The  first  great  lesson  really  taught  by  the  work  in  Cherbourg  Bay,  as  a 
warning  what  to  avoid,  is  that  the  system  of  caissouing  should  not  be 
adopted  ;  the  next  lessou  is  lo  avoid  the  use  of  small  stones  deposited  li 
pierre perdue ;  the  third  lesson  is,  not  to  coustruct  the  sea-face  of  break- 
waters in  one  unilorni  slope  from  the  bottom,  but  to  form  the  profile  with 
two  slopes,  and  to  make  the  slope  far  longer  than  that  which  was  originally 
designed  for  the  work.  The  result  of  this  extensive  experiment  demon- 
strates first,  how  iusuHicient  and  iuconipeleut  mere  theory  and  speculatiuu 
are,  to  fix  within  precise  limits  the  degrees  of  resistance  which  should  be 
given  to  a  work  exposed  to  the  violent  eti'orls  of  the  sea. 

We  find  that  the  mass  of  materials  originally  deposited  in  Cherbourg  Bay, 
was  heaped  up  so  as  to  form  too  steep  a  slope,  and  that  the  agency  of  tem- 
pestuous waves  has  disposed  of  them  by  reduction  to  a  form  which  secures 
their  permanent  stability  : 

That  the  part  of  a  breakwater  which  is  above  the  highest  level  of  spring 
tides,  is  so  little  exposed  to  the  action  of  waves  (which  must  have  lost  by 
their  ascent  a  portion  of  their  momentum  ere  they  arrive  there),  that  it  may 
be  more  sleep  than  the  part  below. 

We  learn  also  that  the  purt  of  the  breakwater  between  low  water  and 
high  water,  spring  tide  level,  is  exposed  to  the  greatest  violence  of  the 
waves  during  the  whole  of  the  rise  and  fall  of  tides  ;  and  that  there  the 
slope  should  be  longest,  or  the  inclination  of  the  face  to  the  borizou  should 
be  the  least. 

Captain  Washington  states,  in  his  report  on  the  breakwater  at  Cher- 
bourg, "  that  the  long  slope  of  ten  to  one,  formed  by  the  action  of  the 
waves,  from  low-waler  mark  upwards,  has  not  varied,  not  even  in  the  gales 
of  1S08,  1824,  and  1S36,  the  most  memorable  on  record."  There  cannot 
be  better  evidence  of  the  stabilily  of  the  long  slope. 

That  the  part  of  Ihe  breakwater  for  a  certain  distance  below  the  lowest 
spring  tide,  is  exposed  only  to  the  shock  of  waves  tovvaids  the  termination 
of  the  fall  and  tiie  commencement  of  the  rise  of  tide  ;  that  there  Ihe  slope 
maybe  steeper,  or  the  iuclinatiou  to  the  hoi  izon  greater  ;  whilst  at  the 
lowest  part  of  all,  or  that  which  remains  permanently  submerged,  the  slope 
may  be  still  more  steep,  or  have  the  greatest  inclination  to  the  horizon. 

With  respect  to  the  magnitude  of  materials,  we  find  that  small  stones 
have  not  suliicient  stability  to  withstand  even  a  moderate  action  of  waves. 

That  stones  of  from  one  and  a  half  to  two  tous  weight,  are  sufficient  to 
resist  the  effects  of  a  moderate  sea. 

That  blocks  considerably  larger  are  required  to  withstand  violent  seas. 

That  when  small  materials  are  used,  it  is  indispensable  to  cover  them 
with  blocks  of  large  dinieusions. 

That  very  large  blocks  should  be  placed  towards  the  top  of  the  work,  to 
compensate  by  llieir  weight  the  loss  of  stability  caused  by  the  total  immer- 
sion of  the  materials  beneath,  for  these  lose  as  much  of  their  weight  in 
water,  as  is  equal  to  ihe  Wr-ight  of  water  displaced. 

The  last  fai  t  to  be  noticed  respecting  the  work  at  Cherbourg  constitutes 
a  very  decided  warning  against  the  n?e  of  blocks  of  concrete,  which  was 
proposed  by  Captain  Deuison,  November  21,  1843  ;  for  Ihe  application  of 
this  material  on  a  large  scale  has  entirely  failed ;  the  blocks  of  concrete 
having  broken  to  pieces. 

The  imperfections  of  the  original  project  being  corrected,  the  breakwater 
at  Cherbourg  is  now  proceeding  rapidly  lo  completion  ;  and  far  from  being 
a  warning  that  those  who  have  to  tiecide  upon  the  construction  of  a  Har- 
bour of  Refuge  in  Dover  Bay,  or  elsewhere,  should  avoid  the  principles 
and  reject  the  form  winch  has  been  observed  in  its  construction,  it  demon- 
btrates  in  the  most  forcible  manner,  that  the  theory  of  the  upright  wall 
should  be  rejected,  and  that  in  its  place  should  be  adopted  the  well-tried 
slope,  or  rather  a  combination  of  ditl'erent  slopes  ;  while  a  nearly  upright 
wall  may  be  formed  above,  to  serve  for  ihe  facing  of  a  parapet  like  that 
which  crowns  the  work  at  the  French  port. 

Now,  persons  who  read  cursorily  that  part  of  the  Report  to  which  I 


have  referred,  may  imagine  that  Ihe  old  dyke  at  Cherbourg  had  been  taken 
down,  and  that  the  vertical  wall  which  has  recently  been  built,  is  raised 
from  the  natural  bed  of  the  sea,  to  the  exclusion  of  Ihe  slope  ;  whereas  it 
is,  in  fact,  merely  a  parapet  with  a  nearly  vertical  face  placed  on  the  ori- 
ginal breakwater,  to  prevent  the  waves  from  rushing  over  the  terre-plein, 
after  their  force  had  been  expended  or  greatly  diminished,  in  ascending  the 
long  slope  or  glacis  in  its  front. 

I  repeat  now,  on  the  authority  of  the  very  highest,  the  most  experienced 
civil  and  miliiary  engineer  of  France,  or  probably  that  the  world  ever  knew, 
that  "all  the  enlightened  engineers  of  France  do  continue  to  adopt,  and 
will  continue  to  construct  breakwaters  with  inclined  slopes,  and  do  reject 
the  theory  of  the  upright  wall  ;  that  the  only  alteration  they  would  make 
if  the  work  were  to  do  over  again,  is  in  the  degree  of  slope,  which  they 
would  make  variable  according  to  the  nature,  specific  gravity,  and  magni- 
tude of  the  materials  used  ;  that  the  walls  now  being  erecleJ  at  Cherbourg, 
are  not  upright  from  the  naked  bottom  of  the  sea,  hut  built  as  a  parapet, 
upon  a  well-consolidated  basis;  this  being  the  breakwater  previously 
(uimed  i>  pierre  perdue,  whose  slope  has  diflerent  degrees  of  inclination  to 
the  horizon,  according  as  the  action  of  the  sea  has  reduced  the  original 
mass."  That  great  work  now  stands  in  the  form  of  a  combination  of  the 
slope  with  the  upright  face  for  the  superstructure  ;  a  profile  which  Reodel, 
Renuie,  Cubitt,  Vetch,  Stuart,  Colonel  Harry  Jones,  Vignoles,  and  others 
recommend,  but  which  Professor  Airy  says,  speaking  of  an  entire  break- 
water so  for'iied.  is,  theoretically,  "  without  doubt  ihe  worst  of  all. 

That  there  may  he  no  mistake  upon  this  important  matter  in  reference  to 
Cherbourg  Breokwater,  unquestionably  the  greatest  piece  of  hydraulic  archi- 
tecture that  has  ever  been  executed,  I  annex  a  profile,  showing  a  combina- 


tion of  the  long  slope  with  the  vertical  parapet  and  its  fore-slope  of  stones  . 
and  I  add  the  reasons  which  induced  the  French  engineers  14  years  ago  to" 
recommend  such  a  superstructure.  This  combination  was  proposed  for  the 
completion  of  the  breakwater,  by  Mons.  Duparc,  director  of  hydraulic  works 
at  Cherbourg,  and  sanctioned  without  modifications  by  the  Minister  of  Ma- 
rine in  April  1832,  on  the  advice  of  a  special  commission,  to  which  that  pro- 
position had  been  referred;  but  so  far  from  pulling  down  the  ancient  dyke, 
as  stated  in  the  Report,  it  was  raised  from  the  level  to  which  it  had  been  re- 
duced from  not  having  slope  enough,  by  depositing  large  blocks  of  rough 
stone  up  to  the  height  of  low-water  spring  tides ;  and  on" it  there  was  laid  a 
mass  of  concrete,  about  3  feet  thick,  on  which  a  wall  or  quay  is  built  to  the 
height  of  12  feet  above  high-water  spring  tides.  The  exterior  side  of  this 
quay  or  wall,  is  protected  by  a  fore-shore  of  great  blocks  of  stone,  extending 
in  a  slope  of  120  feet  to  the  depth  of  21  feet  below  low-water  mark.  The  ob- 
ject of  these  blocks  is  stated  by  Mr.  Virla  to  have  been  two-fold.  The  in- 
clined  surface  of  this  fore-slope  makes,  with  the  face  of  the  wall,  a  re-enter- 
ing angle  which  might  have  been  avoided  in  part  by  adopting  the  concave  pro- 
file of  Mons.  Emy,  but  which  in  this  case  was  not  thought  necessary,  inasmuch 
as  the  artificial  beach  of  great  masses  of  stone  the  principal  object  of  which 
was  to  give  to  ihe  slope  of  the  dyke  perfect  stability,  produced  in  addition 
an  iiiipuitant  efl'ect  in  resisting  the  action  of  the  waves  at  low  water.  It  is 
found,  in  fact,  that  the  waves  which  break  on  the  surface  of  a  long  slope, 
have  time  to  deaden  their  force  against  the  asperities  of  the  blocks  which 
form  the  slope,  before  they  strike  the  re-entering  angle  of  the  foundation  ; 
and  as  the  sea  rises,  and  the  time  of  high  water  approaches,  the  slope  in 
front  produces  the  effect  of  an  ordinary  beach  in  turning  and  throwing  up 
the  waves,  which  would  otherwise  break  against  the  wall  with  extreme  -viol- 
ence at  the  moment  of  their  maximum  of  intensity. 

Lieut.- General  Sir  Howard  Douglas  concludes  by  giving  his  dissent  to  the 
statement  made  by  the  Commissioners  in  their  Report,  "that  they  do  not  ap- 
prove fully  of  any  of  the  plans  sent  in." 

And  he  objects  to  the  use  of  blocks  of  concrete,  or  of  brick  set  in  cement, 
or  to  any  other  artificial  material,  as  substitutes  for  stone,  for  the  formation 
of  national  works,  which,  if  not  to  be  constructed  on  sound  and  well-tried 
principles,  with  materials  ot  the  best  and  most  enduring  descriptions,  should 
not  be  attempted  ;  and  he  also  dissents  to  the  recommendation  of  a  majority 
of  the  Commission,  for  the  adoption  of  masses  of  brick,  as  proposed  by  Mr. 
llendel. 

And  lastly.  Sir  Howard  dissents  from  any  extension  of  the  area  to  be  com- 
prehended bv  the  breakwater,  as  recommended  in  the  Report  of  1844  ;  and 
more  especially  from  the  suppression  of  the  eastern  opening;  without  such 
opening,  the  proposed  Harbour  of  Refuge  would  he  deprived  of  an  essential 
condition  which  all  such  harbours  should  possess,  that  of  facility  of  egress  or 
escape  at  all  times  and  tides,  and  in  all  weathers;  and  he  is  convinced  that 
by  omitting  to  form  this  opening,  the  proposed  enclosure  would  become  to 
such  a  degree  a  close  harbour,  as  greatly  to  increase  and  aecelerate  the  pro- 
gress of  the  evil  to  which  all  close  harbours  are  liable,  that  of  rapiuiy  silting 
up. 
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RENAISSANCE  DECORATIONS. 

^n  Account  of  the  Palace  of  Blois  and  Palace  of  Chamhord,  France, 
etpecially  as  to  the  Dtcoralious.  By  John  Gregory  Grace.  Read 
at  the  Royal  Institute  of  British  Architects,  May  31. 

Having  been  much  interested  during  an  excursion  made  to  Touraine, 
in  the  autumn  of  last  ye.ir,  by  visits  to  Blois,  Cliamburd,  Chenouceaux, 
Amboise,  and  otlier  monuments  of  the  Renaissance  style  of  architec- 
ture, which  abound  in  that  district  of  France,  I  am  induced  to  lay  be- 
fore you  a  description  of  what  I  saw  at  the  two  former  of  those  places, 
Blois  and  Chambord. 

The  town  of  Blois,  on  the  river  Loire,  is  of  verv  considerable  anti- 
quity, and  contains  many  objects  highly  interesting  to  the  lover  of 
medisval  art.  It  lies  between  two  hills,  on  one  of  which  is  the  cathe- 
dral, on  the  other  the  palace  or  castle. 

The  Castle  of  Blois  is  supposed  to  stand  on  the  site  of  a  Roman 
camp.  Mention  is  made  of  it  in  history  about  the  ninth  century.  I 
do  not  attempt  to  detail  to  you  its  various  possessors,  but  merely  ob- 
serve, that  in  the  year  1292  it  first  came  to  the  De  Chatillons,  who  are 
supposed  to  have  built  parts  of  the  castle.  Froissart,  who  was  chap- 
lain to  Guy  de  Chatillon,  Count  de  Blois,  says,  that  it  was  "grand  and 
strong,  and  one  of  the  handsomest  in  France."  By  this  Count  Guy  it 
was  sold,  as  indignantly  mentioned  by  Froissart,  to  Louis  d'Orleans, 
brother  to  King  Charles  VI.,  who  took  possession  in  1397.  The  Or- 
leans retiined  the  property  till  their  descendant  became  King  of 
France  under  the  title  of  Louis  XII.;  it  then  remained  crown  property 
till  Louis  XIII.  bestowed  it  on  his  brother,  Gaston  d'Orleans,  at  whose 
death  it  seems  to  have  reverted  to  the  crown,  and  at  the  Revolution  to 
have  become  public  property.  Viewed  as  you  ascend  from  tlie  town, 
the  castle  appears  rising  from  a  mass  of  rock,  on  which  is  an  imposing 
base  of  solid  masonry,  giving  the  idea  of  a  fortress  of  considerable 
strength.  Passing  the  west  front  of  the  building,  you  arrive  at  the 
Place  des  Jesuites,  when  the  eye  is  struck  with  the  magnificent  north 
front  of  the  quarter  erected  by  Francis  I.  This  front  is  entirely  of 
stone  ;  partly  in  two,  and  partly  in  ttiree  stories.  The  windows  are  in 
arched  recesses,  relieved  with  deep  colouring,  producing  a  rich  and 
powerful  effect ;  between  the  windows  are  pilasters,  and  where  these 
are  double  they  are  separated  by  niches  and  deep  recesses.  Pictur- 
esque bays  also  project  in  various  parts  of  this  facade.  A  large  cir- 
cular tower  marks  the  old  tcur  des  oubliettes,  or  the  donjon,  considered 
one  of  the  oldest  parts  of  the  building.  The  roof  is  separated  from 
the  entablature  by  a  series  of  columns,  thus  forming  an  open  gallery, 
and  from  the  pedestals  of  these  columns  project  tremnidous  gargels. 
To  my  mind  the  effect  of  this  front  is  truly  be<iutifid,  and  a  successful 
example  of  the  introduction  of  colour  to  architectural  exterior.  Part 
ef  the  building  was  erected  by  the  architect  Mansard,  by  direction  of 
Gaston  d'Orleans,  in  the  reign  of  Louis  XIII.,  in  a  style  of  art  seen  to 
great  disadvantage  beside  the  beautiful  front  I  liave  attempted  to 
describe. 

Leaving  the  Place,  we  approach  the  east  front  of  the  exterior,  con- 
structed by  Louis  Xli.  It  is  of  brick,  with  ornamental  stone  dressings. 
I  regret  not  being  able  to  show  a  view  of  this  front,  which  is  very  pic- 
turesque. I  sketched  one  window,  and  also — what  is  the  principal 
object — the  canopied  recess  that  formerly  contained  the  equestrian 
statue  of  King  Louis  XII.  Tins  recess,  surmounted  by  its  canopy,  is 
of  stone  beautifully  wrought.  1  have  ventured  to  restore,  in  the  draw- 
ing, the  colouring  to  the  back-ground,  powdered  with  god  Jleurs-dt- 
Ins,  and  to  replace  the  statue  as  it  existed  previous  to  tne  Revolution, 
from  a  drawing  in  a  inanusciipt  by  Felibieu.  On  the  lascia  under  the 
statue  was  formerly  placed  an  iuscripiioii,  in  Lain,  which  may  bi  thus 
traaslated ; — 

"  Where  by  the  grace  of  God  I^ouis  was  born, 

Here  also,  uilh  a  noble  band,  he  assumed  the  royal  sceptre. 
Happy  Ule  day  which  anuonnced  the  coming  of  so  great  a  monarch. 
France  could  not  have  tound  a  king  Bnore  worthy  of  her." 

That  statue  and  the  inscription  are  alike  removed,  ai  d  on  the  same 
fascia  is  now  written  "Caserne  d'infanterie."  Tlie  palace  of  Louis 
XII.  "  the  father  of  his  people,"  is  now  a  barrack. 

Under  this  canopy  is  an  archway,  forming  tin-  principal  entrance  to 
the  interior  court  of  the  palace.  This  court  consists  of  an  irregular 
square,  the  four  sides  of  winch  are  in  as  m  uiy  styles  of  architecture. 
On  the  south,  the  Gothic  of  the  fifteenth  i:entury  ;  on  the  east,  the 
elaborately  ornamented  Gothic  ofLousXU. ;  on  the  north,  the  ele- 
gant rtuaissunce  of  Francis  I. ;  and  on  the  west,  the  Franco-Italian 
style  of  Mansard:  all  these,  full  of  irregularities,  produce  an  enstinble 
picturesque  and  charming  to  the  eyes  of  all,  and  most  interesting  to 
trhe  lover  of  art. 

The  south  side  of  the  building,  looking  towards  the  interior  court, 
was  altered  and  partly  rebuilt  by  the  old  Dukes  of  Orleans.     It  is  of 


an  unpretending  style  of  domestic  Gothic,  the  outer  walls  being  of 
brick,  the  windows  and  dressings  of  stone.  In  this  quarter,  in  addi- 
tion to  various  apartments,  is  the  old  chapel  of  St.  Calais,  which  dates 
from  a  much  earlier  period  ;  a  view  of  it  can  be  sfe.a  in  Androuet 
Ducerceau. 

The  east  side  of  the  court  is  the  building  erected  by  Louis  XIL ;  it 
is  of  red  brick,  with  window  dressings,  string  courses,  and  enrichments 
of  stone  richly  carved  ;  above,  rises  a  high  roof  f  jrmf  riy  crested  with 
gilt  metal  work,  from  which  project  dormers  in  stone  of  beautiful  tra- 
cery, the  whole  resting  in  front  on  a  colonnade,  forming  a  sort  of 
cloister;  the  stone  pillars  being  diapered  with  trellis  work,  in  which 
were  formerly  Jliurs-de-lis  and  ermines.  This  quarter  contains  the 
apartmi'nts  occupied  by  King  Louis  XII.,  which,  though  now  under 
one  universal  coat  of  whitewash  and  all  in  the  occupation  of  soldiers, 
were  formerly  fitted  up  with  reg.d  splendour. 

Here,  in  the  year  1501,  King  Louis  XII.  received  in  this  building 
the  Archduke  Philip  of  Austria,  and  a  chronicler  of  the  period  givjs 
a  most  complete  and  interesting  description  of  the  palace  as  it  then 
appeared.  The  east  front  was  then  just  finishrd,  its  network  of  stone 
shown  in  all  its  brilliant  freshness  on  its  bright  brick  ground ;  the 
carvings  were  seen  in  all  their  perfection;  a  profusion  oij!eurs-de-li» 
and  ermines,  sculptured  or  painted,  were  spread  over  the  building; 
g!>ld,  purple,  and  azure  dazzled  the  eye  in  every  diri'ction,  even  up  to 
tne  roof,  whose  crestings  and  enrichments  were  also  gilt;  over  every 
door  was  seen  the  royal  badge  of  the  porcupine  spreading  out  its 
quills,  and  over  the  entrance  archway  was  the  splendid  statue  of  the 
king  himself,  young  and  handsome,  noble  and  full  of  grace,  as  he  then 
was. 

Nor  was  the  interior  less  magnificently  decorated :  rich  tapeitries, 
wrought  in  figures  or  flowers,  or  ornaments,  furnished  the  walls;  over 
the  floors  were  spread  thick  carpets.  The  chimney-pieces  were  bla- 
zoned with  heraldic  shields,  p.iintings,  and  devices;  the  joists  of  the 
ceilings  (for  th^y  were  unplastered  then)  glittered  with  gilding  and 
elegant  decoration;  furniture,  carved  with  the  utmost  delicacy  of 
finish  ;  beds,  covered  in  the  richest  stuffs,  embroidered  in  gold  and  in 
silks  of  all  colours — these  ornimented  the  apartments.  And  as  if  to 
recall  the  salutarv  thought  of  death,  in  the  midst  of  all  that  was  g.iy 
and  joyful  there  was  painted,  as  was  usual  then,  the  celebrated  dance, 
Macabre,  on  the  walls  under  the  piazza  or  colonnade. 

The  king  was  proud  of  his  palace,  and  right  royally  did  he  receive 
his  visitors.  Onr  chronicler,  after  describing  with  much  interesting 
det.iil  the  procession  by  torchlight,  the  reception  of  the  archduke  and 
duchess,  and  the  ceremonies  of  introduction  to  the  king  and  queen, 
continues  his  description  of  the  apartments  of  the  p.tlace. 

"The  Grand  Hall,  by  which  the  archduke  and  duchess  entered,  was 
of  great  size,  and  hung  with  a  tapestry  of  the  Destruction  of  Troy; 
and  in  the  like  manner  also  a  chapel  at  the  end  of  the  hall.  The  room 
where  the  king  dined,  and  where  the  archduchess  was,  was  hung  with 
a  tapestry  of  a  battle.  Over  the  chimney  was  a  grand  mantle  of  cloth 
of  gold,  craped  very  rich.  The  chamber  of  young  ilad.ime  Clau  le 
was  next  to  the  king's,  and  was  hung  with  a  tapestry  of  pastorals,  all 
small,  with  inscriptions,  which  was  very  fine.  Afterwards  came  the 
chamber  of  the  queen,  hung  with  a  tapestry  of  strange  beasts  and 
birds,  with  figures  from  foreign  countries;  and  in  siid  room  was  a  bed, 
all  dressed  out  with  cloth  of  gold,  and  above  the  bed  a  canopy 
of  crimson  damask.  In  the  lodgings  of  the  archduke  there  was  a 
g.illery,  hung  with  tapi'stry  of  the  deeds  of  the  Trojans;  after  that  a 
gr<ind  chamber,  hung  with  tapestry  of  the  actions  of  Alexander  the 
Great,  and  a  mantle  over  the  chimney,  of  cloth  of  gold,  craped.  From 
cei  ing  of  this  room  hung  two  chandeliers,  marvellously  large,  of  silver, 
made  crosswavs,  for  placing  on  each  four  flambeaux,  which  chande- 
liers hung  by  great  chains  of  silver.  At  the  en  1  of  this  room  was  the 
chamber  of  the  archduchess,  where  the  said  lady  an  t  gentleman  slept, 
which  was  hung  with  cloth  of  gold,  wove  with  black  and  red.  Here 
were  two  beds,  of  which  the  one  in  which  they  slept  was  of  stuff  em- 
broidered in  gold,  and  curtains  of  the  same,  lined  with  white  damask  : 
and  above  this  bed  was  a  canopy,  the  top  of  cloth  of  gold,  the  curtains 
of  t  iffetty,  yellow  and  red. 

"The  other  bed  was  furnished  in  the  same  manner,  and  on  each  were 
coverlets  of  cloth  of  gold,  and  inside  tliern  sheets  of  linen  from  Hol- 
land. All  around  the  bi'ds,  and  on  the  buffet  were  carpets  ol  cluth  of 
gold.  In  the  corner  by  the  bed  was  a  gilt  chair,  admirably  wrought 
by  It.dians,  of  which  the  seat,  &.;.  was  covered  with  cloth  of  gold, 
fringed  all  round  with  fringes  of  gold  aud  sliver.  Before  the  chininey 
was  another  chair,  also  covered  with  cloth  of  gold,  and  there  was 
carpet  of  the  same  stuff  under  it ;  a:so,  there  were  many  rich  cushions 
in  the  room  to  sit  U|ion." 

And  thus  goes  on  our  chronicler,  describing  every  room  :  one  hung 
with  crimson  velvet  embroidered  with  K's  and  A's,  crowned;  another 
with  crimson  embroidered  with  cords  and  the  ariui  of  Burgundy; 
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another  with  brocade,  yellow  and  grey,  with  S's  in  black  velvet; 
another  with  crimson  satin  embroidtred  in  flames  of  fire,  and  at  the 
argles  and  in  the  centre  were  lions  in  wreaths,  entirely  covered  in 
pearls,  and  which  were  migthy  rich  to  see,  and  cost  40  to  50,000 
ducats.  And  the  chronicler  further  takes  care  to  remark,  that  all  the 
said  stulTs  and  tapestries  were  as  fresli  and  good  as  new,  and  that  the 
floors  of  all  the  rooms  were  covered  with  carpets  of  velvet,  so  that 
nothing  of  the  floors  was  seen. 

Thus  was  furnished  this  palace  of  a  king  of  France  at  a  time  con- 
temporary with  the  reign  of  our  Henry  VII. 

At  eacii  extremity  of  the  front  of  Louis  XII.,  and  forming  part  of 
the  work  erected  by  him,  is  a  square  tower  of  picturesque  appearance. 
It  contains  a  staircase  of  considerable  elegance.  Tlie  stairs  radiate 
round  a  centre  shaft,  which  is  formed  of  clustering  columns  termin  iting 
in  a  crown  at  top,  from  which  rises  a  vaulted  ceiling.  Though  the 
construction  and  many  of  the  details  are  Gothic,  yet  some  of  the  orna- 
ments partake  of  an  Italian  character. 

From  this  staircase  we  pass  to  the  part  of  the  palace  the  most  his- 
torically famous,  the  ancient  Salle  des  Elats,  a  large  building,  of  some- 
what plain  appearance,  dating  about  the  thirteenih  century,  although 
several  alterations  of  a  later  period  have  been  made  to  its  windows, 
&c.  In  this  spacious  liall  the  three  estates  of  the  kingdom  used  for- 
merly to  assemble.  It  lias  a  rude  and  bare  appearance ;  down  the 
centre  range  a  series  of  pointed  arches,  resting  on  columns  supporting 
the  roof,  and  dividing  the  ceiling  into  two  parts,  which  are  arched, 
and  simply  covered  with  flat  boards.  In  tlie  reign  of  Henry  III.  the 
states  were  summoned  to  meet  here ;  and  it  was  during  their  assem- 
bly that  the  powerful  Due  de  Guise  was  murdered  in  one  of  the 
apartments  of  the  palace.  The  hall  was  then  richly  ornamented  ;  the 
walls  were  hung  with  splendid  tapestry,  worked  in  figures,  relieved 
with  gold  ;  the  columns  covered  with  purple  velvet,  powdered  with 
go\dJ!eurs-de-lis  ;  and  the  ceiling  was  also  covered  with  tapestry.  A 
platform  was  raised  nearly  in  the  centre,  behind  one  of  the  arches,  on 
which  was  placed  the  throne  of  the  king,  all  being  covered  with  purple 
velvet,  powdered  with  go\iiJ!eurs-dt'lis,  and  on  this,  and  on  the  steps 
to  it,  were  seats  for  the  blood  royal;  behind  stood  the  archers  of  the 
guard  ;  in  front,  and  on  either  side,  were  the  three  estates,  and  in 
galleries  at  the  end  were  seats  for  ladies  ; — the  common  people  were 
also  allowed  to  enter  within  certain  barriers.  The  king  descended 
from  his  apartments  into  the  hall  by  wooden  stairs  at  the  end,  but 
which  stairs  are  now  removed. 

Adjoining  the  Aucifot  Salle  dts  Elats,  and  forming  the  northern  side 
of  the  quadrangle,  is  that  quarter  of  the  palace  erected  by  Francis  I. 
This  front,  by  the  elegance  of  its  proportions,  the  beauty  of  its  de- 
tails, and  the  grandeur  of  its  eft'ect,  is  by  far  the  most  imposing  fea- 
ture in  the  whole  building,  and  a  most  tasteful  specimen  of  the  Re- 
naissance stvle  of  architecture.  The  exterior  front,  towards  the 
Place  dts  Jtgiiiks,  I  have  already  described ;  this,  towards  the  in- 
terior court,  is  altogether  difterent :  here  we  have  more  elaborate  de- 
coration and  greater  delicacy  of  finish.  It  is  entirely  of  stone,  and 
composed  of  two  principal  floors,  decorated  by  pilasters  and  panel- 
lings; round  the  windows  are  interlaced  enrichments,  and  the  reveals 
are  panelled,  and  were,  I  suspect,  formerly  relieved  with  colour. 
Above  is  an  entablature  of  considerable  richness  and  beautiful  effect. 
Its  modillions  project  to  some  extent,  and  above  them  is  a  kind  of 
machicolation,  containing  shell  enrichments  in  its  recesses;  over  this 
rises  an  ornamental  balustrade,  formed  of  the  letters  F  and  C,  for  the 
initials  of  Francis  I.  and  Claude  of  France.  From  the  roof  project 
durmer  windows  of  graceful  outline  ;  and  even  the  chimney-shafts  are 
enriched,  and  by  no  means  unworthy  of  remark.  The  rool  itself  was 
formerly  crested  with  an  ornament  compnsed  of  _/?curs-rfe-/is,  gilded. 
Below  was  formerly  a  colonnade  supporting  a  gallery,  as  given  by 
Docerceau,  which,  although  now  removed,  is  about  to  be  restored. 
But  the  principal  object  in  this  front,  and  which  givts  a  charm  to  the 
whole,  is  the  giand  open  staircase,  situate  about  the  centre  of  the 
facade,  and  projecting  in  front  of  it.  This  has  lately  been  resturi'd, 
ami  now  shines  forth  in  the  full  beauty  of  all  its  delicate  and  tasteful 
workmanship.  The  balustrades  are  formed  of  open  carvings  of  foliage 
and  the  crawling  salamander.  Niches  of  most  elaborate  detail  and 
elegant  arabesques  adorn  the  shafts  of  th-"  pilasters;  twining  foliage 
is  sculptured  round  the  mouldings  of  the  wiuduw  openings; — in  every 
part  does  ornament  seem  to  liuthe  this  magnificent  work  of  art  like 
the  delicate  foliage  and  clinging  tendrils  of  the  ivy  clustering  round 
a  tree,  yet  nowhere  does  it  superabound  or  appear  misplaced. 

The  interior  of  liiis  staircase  is  also  ornamented  with  carved  niches 
and  enrichments  ;  mounting  its  steps,  we  enter  the  suite  of  apartments 
on  the  first  floor,  being  those  formerly  occupied  by  Queen  Calheriae 
de  Medici.  The  first  is  called  the  Salle  dts  Gardes,  or  guard  cham- 
ber, a  room  of  considerable  sizp.  The  chimney-piece  of  siune,  though 
massive  in  coBStruclion,  is  to  be  noticed  fur  the  elegance  and  richness 


of  its  ornaments;  the  stair  door-frame  is  decorated,  and  has  over  it 
the  salamander  in  flames,  the  badge  of  Francis  I.  The  ceiling  here, 
as  in  most  of  the  rooms  in  this  building,  is  formed  of  beams,  which 
are,  in  fact,  the  floor- joists  of  the  room  above;  the  effect  of  these, 
when  painted,  is  by  no  means  unpleasing.  I  made  a  sketch  of  the  de- 
corations lalelv  executed  on  this  ceiling,  in  which  the  initials,  arms, 
and  badges  are  mingled,  with  forcible  contrasts  of  colour;  whether 
the  precise  pattern  is  a  restoration  or  not,  I  had  no  means  ol  discover- 
ing; but  there  are  many  old  examples  of  this  mode  of  ornunenting 
the  ceilings  still  remaining  at  Chenouceaux,  Fontainbleau,  and  other 
places;  and  in  Venice,  almost  all  the  older  palaces  have  the  ceilings 
decorated  in  this  way,  with  arabesques  and  inlaid  ornaments  of  great 
variety  and  beauty.  The  walls  of  this  chamber  are  nuw  bare,  so  thtv 
are  all,  in  fact;  nothing  now  remains  of  the  splendour  that  dazzled 
the  eyes,  or  the  works  of  art  that  delighted  the  mind,  during  the  time 
of  Francis  I.  We  pass  through  a  multitude  of  rooms,  but  all  are  de- 
solate alike — each  has  suffered  the  distressing  calamity  of  whitewash 
— not  a  vestige  of  furniture,  not  a  hanging  remains.  The  chimney- 
pieces  alone  attest  the  magnificence  and  beauty  with  which  the  re- 
mainder must  have  been  ornamented.  I  anticipated  the  pleasure  of 
sketching  these,  which  possess  a  rich  fund  of  renaissance  art,  but  a 
custodian  abruptly  prohibited  my  making  further  drawings  ;  and  I  was 
thus  prevented  taking  many  details  in  the  interior  thai  might  have 
proved  interesting.  '1  he  state-rooms  seem  to  have  been  situated  on 
this  court-side  of  the  building;  and  on  the  other,  looking  towards  the 
Place  des  Jesuiles,  were  the  large  bed-room  and  private  apartments  of 
the  queen;  amongst  others,  her  cabinet.  In  this  the  walls  are  covered 
by  carved  panelling,  the  details  of  which  are  executed  with  much 
spirit  and  taste. 

Again  mounting  the  open  staircase,  we  reach  the  floor  above,  the 
disposition  of  the  rooms  on  which  is  exactly  similar  to  the  one  we 
have  left.  These  were  the  apartments  occupied  by  King  Henry  III. 
You  enter  first  the  Salle  dts  Gardts,  which  served  also  as  a  council 
chamber;  from  hence  you  pass  into  the  king's  bed-room,  a  very  spa- 
cious apartment  looking  towards  the  Place  des  Jesuiles.  Here  oc- 
curred the  tragedy  of  the  murder  of  the  celebrated  Due  de  Guise. 

The  cabinet  of  the  king  is  next  this  chamber;  it  is  a  small  room, 
which  still  retains  some  traces  of  decorations.  On  the  ceiling  are  to 
be  distinguished  slight  remains  of  colouring,  and  arabesque  oruameut 
in  fresco  may  still  be  seen  on  the  linings  of  the  window  recess.  On 
the  left  of  the  bed-chamber  you  enter  a  sort  of  passage  which  leads 
to  the  old  Tour  des  Oubliettes  or  Donjon,  of  which  so  many  horrors 
are  retailed;  at  present  nothing  but  bare  walls  of  considerable  thick- 
ness are  to  be  seen. 

Above  this  second  floor  are  a  range  of  rooms  in  the  roof,  but  these 
contain  no  ornamental  or  interesting  feature  of  any  kind  except  that  a 
most  extensive  view  of  the  adjoining  country  is  to  be  obtained  from 
the  open  gallery  outside  them. 

Of  the  west  front  I  have  little  to  say ;  it  is  that  erected  by  Gaston 
d'Orleans,  in  the  time  of  Louis  XHI.  As  a  structure  away  from  these 
middle  age  remains,  it  would  probably  be  admired,  but  here  it  is 
thoroughly  out  of  place.  It  stands  on  the  site  of  a  part  of  the  ancient 
chateau  erected  by  the  old  Dukes  of  Orleans. 

Before  leaving  the  Chateau  de  Blois,  I  must  not  omit  to  call  atten- 
tion to  an  old  tower,  used  subsequently  as  an  observatory  and  astrolo- 
gical study  by  Catherine  de  Medici. 

THE   PALACE   OF   CHAMBORD. 

Crossing  the  Loire,  you  pass  along  a  sandy  road  through  a  district 
of  vineyards,  till  you  enter  a  forest,  in  the  midst  of  which,  and  at  about 
four  leagues  from  Blois,  lies  the  celebrated  Chdleau  de  C/fiiubord. 

It  is  difficult  to  describe  the  effect  it  first  creates  upon  the  mind — it 
looks  so  perfectly  unlike  any  thing  one  has  ever  seen  before.  Below 
— its  massive  round  towers  and  perfect  simplicity  give  the  idea  of 
the  strong  fortress  of  ancient  date.  Above — the  wildest  confusion  and 
profusion  of  the  most  fantastic,  the  most  beautiful,  and  the  ugliest 
forms,  all  mingle  together,  and  produce  an  architectural  scene  that 
cannot  be  imagined. 

The  building  is  immense,  and  has  an  appearance  of  extreme  gran- 
deur, stateliness,  and  solidity. 

Androuet  Ducerceau  says,  "All  this  edifice  is  admirable,  by  reasaa 
of  its  great  massiveness,  and  presents  an  effect  wondrously  superb  on 
account  of  the  immensity  of  work  in  it." 

It  is  said  to  have  been  begun  to  be  built  by  Francis  I.  after  his  re- 
turn from  Spain,  aboufthe  year  15215,  and  that  nearly  2,000  workmen 
were  employed  on  it  fur  many  years. 

The  centre  building  is  in  the  form  of  a  square,  having  at  the  angles 
four  great  round  towers  about  (JU  feet  in  diameter.  This  centre  square 
bnilding  is  inclosed,  as  it  were,  within  an  exterior  court,  having  at  lit 
angles  round  toners  also.    Of  these,  the  two  in  a  line  with  the  prin- 
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cipal  building  nearlv  resemble  those  of  fbe  centre,  with  which  they 
are  connected  bv  a  continu.Uion  of  tlie  front;  ■md  the  two  towers  ?.t 
the  other  exlr.'iiVuies  are  smaller,  and  connected  with  an  insignificant 
range  of  buildings  for  stables,  offices,  &c.,  and  which,  though  built  by 
Mansard,  in  the  time  of  Gaston  d'Or^eans,  are  a  complete  eye-sore 
contrasted  wilh  the  more  ancient  building. 

I  believe  it  is  unknown  who  was  the  architect  of  Chambord.  Prima- 
liccio  has  been  mentioned,  and  it  seems  to  me  likely  to  have  been  de- 
signed by  an  artist  accustoiueil  to  flights  of  the  im^igination,  rather 
than  by  an  architect  who  would  have  studied  greater  appropriateness 
in  the  forms. 

Thougli  it  is  not  so  stated  in  any  account  that  I  am  aware  of,  I  can- 
not help" fancying  that  the  round  towers  must  be  the  r-mains  of  some 
older  building,  so  comph'tely  does  the  plan  resemble  the  inclosed 
strong-hold,  the  old  manon-forle  of  tlie  earlier  middle  ages. 

Tliree  ranges  of  pilasters  at  almost  regular  intervals,  girt  the  ex- 
terior of  the  principal  building,  which  is  partly  relieved  witli  open 
galleries;  above  these  is  an  entiblature,  showing  the  same  kind  ot 
machicolation  and  shell-work  as  in  the  building  of  Francis,  at  Blois  ; 
and  above  the  cornice  is  a  balustrade,  which  girts  the  platform  on  the 
roof.  Towards  the  interior  of  the  court,  the  architecture  possesses 
more  variety,  and  at  tlie  two  angles  is  an  open  staircase  of  beautiful 
design,  resembling  the  one  at  Bids. 

But  the  roof  is  the  glory  of  Chambord.  The  whole  top  of  the  build- 
ing is  one  grand  terrace,  paved  like  a  marble  court. 

'immense  pointed  roofs,  more  than  50  feet  high,  rise  above  the 
towers  like  ornamented  pyramids  studded  with  magnificent  dormers 
and  gabels,  intermingled  with  elegant  chimney  shafts  and  towers,  de- 
corated with  niclies  and  flanked  with  columns  in  most  beautiful  pro- 
portion. 

Elevated  above  all  the  rest  is  the  grand  centre  staircase  of  the 
building  (of  the  interior  of  which  1  will  speak  presently).  This,  as  it 
rises  above  the  platform,  is  surroumled  by  columns  supporting  a  gal- 
lery, fro[n  which  spring  eight  grind  flying  buttresses,  ornamented  with 
gigantic  salamanders  and  sufiporting  the  cupola,  which  terminates  in 
"the  remnins  of  the  famous  _;?£Kr-rfe-/is,  which  gave  the  name  to  this 
crowning  glory  the  "  Tour  de  la  Fieur-dt-Lis." 

There  are  published  views  to  expl.iin,  in  some  degree,  the  appear- 
ance of  this  wonderful  work ;  but  no  drawing  can  convev  the  full  effect 
of  this  labyrinth  of  palaces,  seen  at  different  points  of  view,  as  you 
wander  about  this  magnificent  platform. 

The  various  towers  and  chimney-shafts  are  of  most  elegant  propor- 
tion; but  the  details,  though  of  beautiful  design,  are  rarely  executed 
with  the  finish  of  the  work  at  Blois,  which  they  much  resemble. 

The  caps  of  the  pilasters,  and  the  corbels  at  their  base,  are  of  in- 
finite variety. 

On  the  gable  and  the  buttress  of  centre  tower  may  be  remarked 
dark  lozenges  and  circles,  and  also  a  sort  of  fluting.  To  these  1  beg 
to  call  your  attention;  for  though  looking  from  below  like  inlaid  mar- 
ble, they  are  in  fact  nothing  hut  pieces  of  slate  nailed  on  the  surface. 

The  interior  arrangement  of  the  cliateau  is  extremely  peculiar.  On 
eacii  floor  one  vast  apartment  stretches  in  the  form  of  a  cross,  from 
back  to  front,  and  from  side  to  side,  of  the  building  ;  and  in  the  centre 
of  the  cross  is  the  c-'lebr.ited  double  staircase,  rising  through  every 
floor,  and  forming  thi;  higliest  object  in  the  roof  above. 

In  each  of  the  four  angles  left  by  the  cross  is  a  separate  suite  of 
apartments,  including  also  others  within  the  angle  towers,  and  from 
two  of  these,  again,  there  is  a  communication  by  another  suite  of  rooms 
with  the  two  outer  towers  on  the  same  front.  The  large  cross-shaped 
chambers  are  called  Sulks  dts  Gardts  ;  but  I  cannot  think  that  rooms 
of  such  magnitude,  communicating  with  every  quarter  of  the  chateau, 
could  ever  all  of  them  have  been  intended  as  guard  chambers.  I  rather 
imagine,  considering  that  Chambord  was  erected  by  Francis  I.  as  a 
hunting  palace,  tliat  it  was  arranged  on  this  singidar  plan  as  a  place 
where  state  was  to  be  laid  aside,  and  that  these  halls  were  places  of 
general  rendezvous.  Their  ceilings  are  vaulted  and  divided  into 
panellings,  filled  with  the  initial  F  and  the  royal  salamander  in  flami^s 
alternately.  In  one  of  these  curious  chambers,  where  scenes  of  state 
and  ceremony  liave  often  occurred,  Moliere's  play  of  the  "Bourgeois 
Gentilhomme"  was  represented  for  the  first  time,  before  Louis  XIV. 

The  grand  staircase  is  wonderful — wonderful  fur  the  tffect  it  pro- 
duces and  the  beauty  of  its  proportion  and  its  ornaments,  rather  than 
for  any  peculiar  ditficulty  of  construction.  Its  construction  may  be 
thus  described: — the  outer  diameter  of  the  staircase  is,  I  s\ippose, 
about  30  feet;  in  the  centre  of  this  is  an  inner  wall,  in  diameter  about 
10  feet;  between  these  two  circles  the  st.drs  wind  up  in  a  double 
spiral,  commencing  at  opposite  points,  so  that  parties  entering  at  each, 
ill  ascending,  see  each  other  repeatedly  through  openings,  Init  do  not 
meet  till  thi^y  arrive  at  tlie  various  floors.  The  exterior  of  the  stair- 
case IS  decorated,  and  the  interior  wall  is  also  highly  ornamented  wilh 


a  variety  of  be.iutiful  nicbes.  The  salamander  in  flames  and  the  initial 
F  are  also  introduced,  the  latter  surrouided  witli  a  frame  of  cords — 
emblem  of  the  Cordilieres  to  which  the  king's  mother  belonged.  Of 
the  termination  of  this  staircase  above  the  rocjf  I  have  already  spoken. 

Of  the  four  hundred  and  forty  chambers  which  tliis  mighty  chateau 
is  said  to  contain,  there  is  not  one  that  has  escaped  the  distressing 
evil  of  whit''Wash,  and  few  of  them  retain  any  ornament  indicating 
their  former  use  or  recalling  their  former  grandeur.  I  sketched  a  ceil- 
ing of  a  small  vaulted  room,  said  to  be  a  private  chapel,  where  tlie 
panels  resembled  those  in  the  SaUei  dts  Gardes;  and  I  remarked  i\ 
cli  .mher  where  there  were  indications  that  a  painted  frieze,  three  feet 
deep,  had  been;  but  everywhere  the  walls  ,ire  bire — not  a  vestige  re- 
in lins  uf  any  kind  of  banging  or  decoration.  Destruction,  the  most 
ruthless  that  can  be  conceived,  has  swept  over  the  whole  interior:  all 
the  furniture,  the  paintings,  the  wainsciiting  of  the  w  ills,  the  very 
doors,  the  windows,  were  burnt,  broken,  or  stolen  at  the  time  of  the 
Revolution. 

Yet,  what  must  the  chambers  have  been  at  the  time  of  the  royal 
Francis,  who  so  loved  to  surround  himself  with  objects  of  art  I — what 
thousands  of  works  produced  under  his  I'usterint;  care  still  remain  to 
us!  Who  can  doubt  that  the  rooms,  so  wretclied  now,  were  one  blaze 
of  splendour  then?  that,  besides  the  paintings  of  Prim.iticoio,  and  the 
frescoes  of  Jean  Coiissin,  who  were  engaged  there  for  years,  there 
were  assembled  there  the  choicest  works  of  the  greatest  masters- 
groups  in  marble  by  the  rarest  Italian  hands;  hronz'S  by  Cellini,  and, 
equally  precious,  his  tasteful  ornaments  and  vases  in  gold  and  silver; 
delicate  carvings  in  ivory;  enamels, by  Leonard  de  Limoges;  glasses 
from  Venice.  Fancy  that  the  wails  were  hung  Willi  the  richest  tapes- 
try, or  leather,  or  brocade — that  the  ceilings  were  blazoned  with 
colour  and  glittered  with  gold — that  tasteful  furniture,  which  11  Rosso 
and  Priinaticcio  disdained  not  to  design,  filled  the  various  apartments; 
picture  the  king,  in  the  midst  of  bis  brilliant  court,  dazzling  the  eye 
with  the  riehncss  of  the  costume  and  the  be.iuty  of  the  ladies — and 
the  mind  will  indeed  conceive  a  scene  at  Chambord,  iu  vivid  contrast 
to  now  what  meets  the  view. 


ON  THE  INDUCTION  OF  ATMOSPHERIC  ELECTRICITY  ON 

THE  WIRES  OF  THE  ELECTRIC  TELEGRAPH. 

By  Professor  Joseph  Henry. 

("Continued /rom  page  177. J 

4.  Powerful  electrical  currents  are  produced  in  the  wires  of  the 
telegrapli  by  every  flash  of  lightning  which  takes  place  within  many 
miles  of  the  line,  by  the  action  of  dynamic  induction;  which  ditTers 
from  the  action  last  described,  in  being  the  resu  t  of  the  influence  of 
electricity  in  molioii  on  the  natural  electricity  of  the  conductor.  The 
eft'ect  of  this  induction,  which  is  the  most  fruitful  source  of  disturbance, 
will  be  best  illustrated  by  an  account  of  some  experiments  of  my  own, 
presented  to  the  Society  in  1S43.  A  copper  wire  was  suspended  by 
silk  strings  around  the  ceiling  of  an  upper  room,  so  as  to  form  a  paral- 
lelogram of  about  sixty  feet  by  tliirtv  on  the  sides;  and  in  the  cellar 
of  tlie  same  building,  immediately  below,  another  parallelogram  of  the 
same  dimensions  was  placed.  When  a  spark  from  an  electrical  ma- 
chine was  transmitted  through  the  upper  parallelogram,  an  induced 
current  was  developed  in  the  lower  one,  sufficiently  powerful  to  mag- 
netize needles,  although  two  floors  intervened,  and  the  conductors 
were  separated  to  the  distance  of  thirty  feet.  In  this  experiment,  no 
electricity  passed  through  the  floors  f^om  one  conductor  to  the  other; 
the  effect  was  entirely  due  to  the  repulsive  action  of  the  electricity  in 
motion  in  the  upper  wire  on  the  natural  electricity  of  the  lower.  In 
another  experiment,  two  wires,  about  400  feet  long,  were  stretched 
parallel  to  each  other  between  two  buildings;  a  spark  of  electricity 
sent  through  one  produced  a  current  in  the  other,  though  the  two  were 
separated  to  tlv  distance  of  300  feet;  and  from  all  the  experiments, 
it  was  concluded  that  the  distance  might  be  indefinitely  increased, 
provided  the  wires  were  lengthened  in  a  corresponding  ratio. 

That  the  same  effect  is  produced  by  the  repulsive  action  of  the 
electrical  discharge  in  the  heavens,  is  shown  by  the  following  modifi- 
cation of  the  foregoing  arrangement.  One  of  the  wires  was  removed, 
and  the  other  so  leiii;thened  at  one  end  to  pass  into  my  study,  and 
thence  through  a  cellar  window  into  an  adjacent  well.  With  every 
flash  of  lightning  which  took  place  in  the  heavens,  within  at  least  a 
circle  of  twenty  miles  arouud  Princeton,  needles  were  magnetized  in 
the  study  hy  tlie  induced  current  developed  in  the  wire.  The  same 
efl'i'ct  was  proiluced  by  soldering  a  wire  to  the  metallic  roof  of  the 
house,  and  pissing  it  down  into  the  well;  at  every  fl  isli  of  lightning  a 
series  of  currents  in  alternate  directions  was  pro.luoed  in  the  wire. 
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.  I  was  also  led,  from  these  results,  to  inffr  tli;it  induced  currents 
must  traverse  the  line  of  ii  r^iilroad,  and  this  I  found  to  be  the  case. 
.Sparks  we  seen  at  the  breaks  in  the  coiviiiuity  of  the  rail,  with  every 
flash  of  a  distant  thunder-cloud. 

Similar  efTects,  but  in  a  greater  degree,  must  be  produced  on  the 
wire  of  the  telegraph  by  every  discharge  in  the  heavens;  and  the 
pliffinonirna  whicli  1  witnessed  on  the  19th  of  June  in  the  telegraph 
office  in  Philadelphia  wire,  I  am  sure,  of  this  kind.  In  the  midst  of 
the  hurry  of  the  transmission  of  the  congressional  intelligence  from 
Washington  to  Philadelphia,  and  thence  to  New  York  the  apparatus 
began  to  wurk  irregularly.  The  operator  at  each  end  of  the  line  an- 
nounced at  ihe  same  time  a  storm  at  Washington,  and  another  at 
Jersey  Cily.  The  portion  of  the  circuit  of  the  telegraph  which  en- 
tered llie  building,  and  was  connected  with  one  pole  of  the  galvanic 
battery,  happened  lo  pass  within  the  distance  of  less  than  an  inch  of 
the  wire  which  served  to  form  the  connexionof  the  other  pole  with  Ihe 
earth.  Across  this  space,  at  an  interval  of  every  few  ujinuies,  a  series 
of  sparks  in  rapid  succession,  was  observed  to  pass;  and  when  one  of 
the  storms  arrived  so  near  Phil.idelphia  that  the  lightning  could  be 
seen,  eacii  series  of  sparks  was  found  to  be  simullaneous  with  a  flash 
in  the  heavens.  Now  we  cannot  suppose  for  a  moment  that  the  wire 
was  actually  struck  at  the  time  each  flash  took  place;  and  indeed  it 
was  observed  lliat  the  sparks  were  produced  when  the  cloud  and  flash 
were  at  the  distance  of  several  miles  to  the  east  of  the  line  of  the 
wire.  The  inevitable  cone'usion  is,  that  all  the  exhibition  of  electri- 
cal phEEuomena  witnessed  during  the  afternoon  was  purely  the  etiect 
of  induction,  or  the  mere  disluibance  of  the  natural  electricity  of  the 
wire  at  a  distance,  without  any  transfer  of  the  fluid  from  the  cloud  to 
the  apparatus. 

The  discharge  between  the  two  portions  of  the  wire  continued  for 
more  than  an  hour,  when  the  efl'ecl  became  so  powerful,  that  the  super- 
intendent, alarmed  for  the  safety  of  the  building,  connected  the  long 
wire  with  the  city  gas-pipes,  and  thus  transinitted  the  current  silently 
to  the  ground.  I  was  surprised  at  the  quantity  and  intensity  of  the 
current;  it  is  well  known,  that  to  affect  a  cominou  galvanometer  with 
ordinary  electricity,  requires  the  discharge  of  a  large  battery;  but 
such  was  the  c|uantily  of  the  induced  current  exhibited  on  this  occa- 
sion, that  the  needle  of  an  ordinary  vtrtical  galvanometer,  with  a 
short  wire,  and  apparently  of  little  sensibility,  was  moved  several  de- 
grees. 

The  pungency  of  the  spark  was  also,  as  might  have  been  expected, 
very  great.  When  a  small  break  was  made  in  the  circuit,  and  the 
parts  joined  by  the  fore-finger  and  thumb,  the  discharge  transndtted 
through  the  hand  affected  the  whole  arm  up  to  the  shoulder.  I  was 
informed  by  the  superintendent,  that  on  another  occasion  a  spark 
passed  over  the  surface  of  the  spool  of  wire,  surrounding  the  legs  of 
the  horse-shoe  magnet  at  right  angles  to  the  spires;  and  such  was  its 
intensity  and  quantity,  that  ^dl  the  wires  across  which  it  passed  were 
melted  at  points  in  the  same  straight  line  as  if  they  had  been  cut  in 
two  by  a  sharp  knife. 

The  effects  of  the  povi'erful  discharges  from  the  clouds  may  be 
prevented  in  a  great  degree,  by  erecting  at  intervals  along  the  line, 
and  aside  of  the  supporting  poles,  a  metallic  wire,  connected  with  the 
earth  at  the  lower  end,  and  terminating  above  at  the  distance  of  about 
half  an  inch  irom  the  wire  of  the  telegraph.  By  this  arrangement 
the  insulation  of  the  conductor  will  not  be  interfered  with,  while  the 
greater  portion  of  the  charge  will  be  drawn  oflT.  I  think  the  precau- 
tion of  great  importance  at  places  where  the  line  crosses  a  river,  and 
is  supported  on  high  poles;  also  in  the  vicinity  of  the  office  of  the 
telegraph,  wiiere  a  discharge,  falling  on  the  wire  near  the  station, 
might  send  a  current  into  the  house  of  sufiicient  quantity  to  produce 
serious  accidents.  The  fate  of  Professor  Kichman,  of  St.  Peters- 
burgh,  should  be  recollected,  who  was  killed  by  a  flash  from  a  small 
wire,  which  entered  his  house  from  an  elevated  pole  while  he  was 
experimenting  on  atmospheric  electricity. 

The  dapger,  however,  which  has  be  in  apprehended  from  the  elec- 
tricity leaving  the  wire  and  discharging  itself  into  a  person  on  the 
road,  is,  I  think,  very  small;  electricity  of  sullicient  intensity  lo  strike 
a  person  at  the  distance  of  eight  or  ten  feet  from  the  wire,  would,  in 
preference,  be  conducled  down  the  nearest  pole.  It  will,  however,  in 
all  cases  be  most  prudent  to  keep  at  a  proper  distance  from  the  wire 
during  the  existence  of  a  thunder-storm  in  Ihe  neighbourhood. 

It  may  be  mentioned  as  an  interesting  fact,  derived  from  two  inde- 
pendent sources  of  iufurinaliun,  that  large  numbers  of  small  birds 
liave  been  seen  suspended  by  the  claws  from  the  wire  of  the  tele- 
graph.  They  had  in  all  probability  been  instantaneously  killed,  either 
by  a  direct  discharge,  or  an  induced  current  from  a  distant  cloud, 
while  they  were  resting  on  the  wire. 

Though  accidents  to  the  operators,  from  the  direct  dischage,  may  be 
prevented  by  the  method  before  mentioned,  yet  the  effect  on  the  ma- 


chine cannot  be  entirely  obviiited;  the  residual  current  which  escapes 
the  discharge  along  the  perpendicular  wires,  must  neutralise  for  a 
monieni  the  current  of  the  battery,  and  produce  irregularity  of  action 
in  the  apparatus. 

The  direct  discharge  from  the  cloud  on  the  wire  is,  comparatively, 
not  a  frequent  occurrence,  while  Ihe  dynamic  inductive  influence  must 
be  a  source  of  constant  disturbance  "during  Ihe  season  of  thunder- 
storms ;  and  no  oilier  method  presents  itself  lo  my  mind  at  this  time 
for  obviating  Ihe  effect,  but  I  hut  of  increasing  the  'size  of  llie  batlery, 
and  diminishing  Ihe  sensibility  of  the  magnet,  so  that  at  least  Ihe 
smaller  induced  currents  may  not  be  felt  by  Ihe  machine.  It  inurt  be 
recollected  that  the  inductive  influence  lakes  place  at  a  distanc- 
through  all  bodies,  conductors  and  non-conductois,;  and  hence  no 
coating  that  be  put  upon  the  wire  will  prevent  the  formation  of  in- 
duced currents. 

I  think  it  not  impiobable,  since  the  earth  has  been  made  to  act  the 
part  of  the  return  conductor,  that  some  means  will  bi'  discovered  for 
insulating  the  single  wire  beneath  the  surface  of  the  earth  ;  the  diffi- 
culty in  effecting  this  is  by  no  means  aa  great  as  that  of  insulating 
two  wires,  and  preventing  the  current  striking  across  from  one  to  the 
other.  A  wire  buried  in  the  earth  would  be  protected  in  must  cases 
from  the  effect  of  a  direct  discharge;  but  the  inductive  influence 
would  still  be  exerted,  though  perhaps  in  a  less  degree. 

The  wires  of  the  telegraph  are  too  small  and  too  few  in  number  to 
affect,  as  sjme  have  supposed,  Ihe  electrical  condition  of  the  atmo- 
sphere, by  equalizing  the  quantily  of  the  fluid  in  different  places,  and 
thus  producing  a  less  changeable  state  of  the  weather.  The  feeble 
currents  of  electricity  which  must  be  constantly  passing  along  the 
wires  of  a  long  line,  may,  however,  with  proper  .study,  be  the  means 
of  discovering  many  interesting  facts  relative  to  the  electrical  stale 
of  the  air  over  different  regions. 


REGISTER    OF    NEW    PATENTS. 


WAGON  COVERS  AND  WRAPPERS. 

Henry  Hekson,  of  Hampstead,  in  the  county  of  Middlesex,  gentle- 
man, for  "  a  nem  fabric, suitable  for  goods'  7erappcrs,  wagon-cortrs,  and 
olhtr  li ke  purpoises  ;  and  certain  processes  employed  in  the  maniifacturtt 
of  the  sa)«6."— Granted  November  .'>,  IS  16  ;  Enrolled  May  5,  1847. 

This  invention  relates  to  the  manufacture  of  two  descriptions  of 
fabrics;  one  suitable  for  covering  wagons,  coaches,  or  other  vehicles 
&c.,  and  the  other  for  covering  light  goods,  which  are  not  gener.dly 
exposed  to  the  weather,  and  for  similar  purposes.  The  base  of  the 
first  fabric  is  hempen  thread  ;  with  which  is  interwoven,  when  the 
fabric  is  being  made  in  the  loom,  copper  wires,  or  galvanized  iron 
wires  covered  with  thread  (but  uncovered  may  be  used,  if  preferred), 
or  thin  strips  of  cane;  the  object  being  to  produce  a  fabric  which 
shall  not  be  liable  to  be  rent  or  lorn.  The  wires  or  strips  of  cane  may 
oe  inserted  at  from  one  to  six  inches  apart,  according  to  the  strength 
required,  and  the  thickness  of  the  wires  or  strips;  and  thev  mav  form 
part  of  either  the  warp  or  weft.  For  ordinary  fabrics.  No.  28  wire 
will  be  found  suitable,  and  inserted  at  two  inches  apart.  The  fabric 
is  immersed  in  a  vat,  filled  with  tanning  liquor,  of  li  cwt.  of  good 
oak  bark  to  one  hundred  gallons  of  liquor;  tlie  fabric  must  he  so  pro- 
portioned to  the  quantity  of  the  liquor,  that  for  every  yard  there  shall 
be  about  two  gallons  of  tanning  liquor,  and  to  remain  in  the  liquor  for 
about  fifty  hours,  ;.nd  kept  at  a  temperature  of  15U°;  it  is  tlien  re- 
moved from  the  vat,  and  hung  up  to  dry.  if  the  fabric  be  required  tu 
possess  the  quality  of  leather  in  a  greater  degree  than  can  be  given 
to  it  by  the  above  process,  this  may  be  effected  by  subsequentiv  im- 
mersing it,  for  about  ten  hours,  in  a  weak  solution  of  gelatine  or'albu- 
men,  and  repeating  this  operation  two  or  three  times,  according  to  the 
effect  desired  to  be  produced.  Instead  of  the  above  process  of  tan- 
ning, the  well-known  processes  of  tanning  by  exhaustion,  or  by  hy- 
draulic pressure,  may  be  employed.  The  fabric  is  now  waterproofed, 
by  first  saturating  it  wilii  a  composition  called  by  the  patentee  No.  1 
and,  when  that  has  become  dry,  coating  it  with  another  compositioii 
termed  No.  2.  The  first  composition  is  formed  of  one  gallon  of  tur- 
pentine, one  ;poniid  of  tallow,  and  one  pound  of  bees' was;  and  the 
second  is  composed  of  two  quarts  of  raw  linseed  oil,  one  quart  of  boiled 
linseed  oil  (rendered  drying  by  the  addition  of  litharge;,  one  quart  of 
Stockholm  tar,  and  twenty  ounces  of  lamp-black  or  ground  cliarcoal. 
The  fabric  is  placed  upon  a  hollow  iron  table  or  cliesi,  heated  by  the 
admission  of  steam  into  it,  and  the  compositions  are  applied  by  nieaiis 
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of  n  spatula   or  brush  ;   tlie   first  composition  hoing   forcpti  into  and 
tlirougli  tlie  fabric,  anfl  tlie  scconil  luid  on  evenly  and  smoutlily. 

The  second  description  of  fabric  is  made  by  pasting,  cementing, 
or  otherwise  \initing  a  sheet  of  paper  to  a  sheet  of  calico  or  similar 
textile  fabric,  which  has  been  previously  waterproofed  and  japanned. 


MAN'UFACTURE  OF  GAS. 

George  Lowe,  of  Finsbury-circus,  Miildlesex,  engineer,  for  "  Im- 
provemenla  in  the  maniifaclure  of  and  hi  burning  gas,  and  in  tlie  manu- 
facture of /tit  l." -Granted  Ocl.S,,  IS-IG;  Enrolled  April  8,  181". 

The  improvements  relate,  first,  in  preparing  peat  in  combination 
with  resin,  pitch,  oil,  fat,  or  other  hydro-carbonaceous  matter,  and  in 
making  gas  therefrom;  secondly,  an  appara  us  fur  purifying  gas; 
thirdly,  in  making  gas  from  coal  and  otiier  matters,  by  introducing 
gteam,  highly  heated,  into  the  retorts  used  ;  fourthly,  in  improvements 
in  Argand  g.is-burners,  whereby  the  gallery  or  apparatus  carrying  the 
chimney  is  made  to  rise  and  fall  on  a  screw,  so  as  to  adjust  the  admis- 
sion of  the  air  to  the  flame;  and,  fifthly,  in  manufacturing  fuel  from 
yi('%l,  by  causing  dry  blocks  of  peat  to  be  saturated  with  pitch  or  other 
liydro-carbonaceous  matters. 

'  The  first  part  of  the  invention  is  for  saturating  blocks  cf  peat  with 
resin,  pitch,  fat,  oil,  or  other  hvdro-carbonaceous  matters.  The  peat 
is  cut  into  blocks,  and  well  dried,  and  then  saturated  by  piling  the 
peat  in  a  square  cast  iron  boiler,  about  IS  inches  deep,  to  within  a  few 
inches  of  the  top  ;  then  melted  pitch,  resin,  t  ir,  or  combinations 
thereof,  or  other  cheap  hydro-carbonaceous  matter,  in  a  highly-heated 
state,  is  allowed  to  flow  into  the  boiler,  and  heat  is  then  applied  ;  by 
such  means,  the  hvdro-carbonacecus  matter  penetrates  the  blocks,  and 
causes  them  to  be  well  saturated,  the  time  of  such  process  depending 
on  the  character  of  the  peat  and  the  sizes  of  the  dry  blocks,  but  gene- 
rally about  an  hour  is  sufficient.  When  the  blocks  are  saturated,  the 
remainder  of  the  fluid  matter  is  allowed  to  run  off,  and  the  blocks  are 
removed,  and  a  fresh  quantity  put  into  the  boiler,  and  the  saturated 
blocks  are  (ilaced  on  edge  on  open  shelves  to  drain,  and  afterwards 
made  into  gas,  by  being  placed  into  retorts,  in  the  same  manner  as 
coal.  The  patentee  prefers  to  saturate  the  dry  blocks  of  peat  by 
placing  them  within  a  vessel,  such  as  is  now  used  for  saturated  wood 
by  the  aid  of  vacuum  and  pressure.  When  using  tar  as  the  hydro- 
carbonaceous  matter,  it  is  advantageous  to  combine  therewith  from 
five  to  ten  per  cent,  of  quicklime  in  the  state  of  powder. 

The  second  improvement  relates  to  an  apparatus  for  purifying  gas. 
The  annexed  engraving  is  a  section  of  the  apparatus,  made  in  two 

compartments,  weak  ammoniacal 
liquor  to  be  used  in  the  lower 
one,  and  water  or  water  acidu- 
lated with  sulphuric  or  muriatic 
acid  in  the  other.  These  two 
compartments  are  each  nearly 
filled  with  lumps  of  coke,  as  has 
before  been  dune  in  constructing 
wliat  is  called  the  scrubber;  and 
the  improvements  consist  of  the 
means  of  distributing  the  puri- 
fying fluid  u^'ed.  a  is  a  tank  of 
water  or  other  purifying  liquid; 
6,  a  tank  for  weak  amnioniacal 
liquid  ;  6',  c,  are  two  perforated 
pipes  on  axes,  the  perforations 
on  either  side  of  the  axis  of  each 
pipe  being  on  opposite  sides,  so 
that  the  flow  of  fluid  in  streams 
will  cause  the  tubes  to  revolve 
on  their  axes  and  distribute  the 
fluid  equally  on  the  coke;  the 
gas  rising  upwards  from  its  pipe 
of  introduction  at  rf,  passes  otf, 
partially  purified  from  ammonia, 
by  the  jiipe  t ;  and  it  is  the  use 
of  revolving  pipes,  ti',  c,  which 
constitutes  the  novelty  of  this 
arrangement  of  apparatus. 

The  third  part  of  the  inven- 
tion consists  iu  applying  steam, 
highly  heated  (after  it  leaves  the 
boiler  rr  generator),  into  the  re. 
torts  U!.ed  when  making  gas  from 
coal,  prepared  peat,  or  other  matter  rich  in  carbon.  Steam  from  a 
steam-boiler  or  vessel  passes  through  pipes  highly  heated,  iu  a  li^e 


manner  to  that  commonly  resorted  to  for  obtaining  hot  blast  in  the 
manufacture  of  iron,  which  liighlv-he.ited  steam  is  conducted  by  a 
pipe  into  that  part  uf  a  gas  retort  most  distant  from  where  the  gas 
passes  oR"  from  the  retort.  The  steam  is  generated  under  a  pressure 
about  that  of  the  gas,  and  it  flows  into  the  retort  freely  at  the  com- 
mencement of  gas  making,  after  charging  the  retort,  and  it  is  stopped 
after  the  most  carbon. iceous  matters  iiave  been  driven  oft' from  the 
CO  d  or  other  matter  used. 

The  fourth  part  of  the  invention  relates  to  improvements  in  Argand 
gas  burners,  by  so  arranging  the  gallery  for  carrying  the  cliimney  for 
directing  the  air  to  the  external  surf.ice  of  the.  fl.ime,  that  it  may  rise 
and  fall,  and  be  fixed  at  the  required  position  by  a  screw  or  other 
means,  and  thus  allow  of  a  nice  adjustment  of  the  admission  of  air  to 
the  Hame. 

The  fifth  part  cf  the  invention  consists  of  treating  blocks  of  dry 
peat  in  the  same  manner  as  that  described  under  the  first  part  of  the 
invention  for  gas  making. 


STEAM  HAMMER. 

John  Condie,  of  Glasgow,  engineer,  for  "Improvements  in  machin' 
ery  used  in  manufacturing  malleable  !>oh."— Granted  Oct.  15,  1846  ; 
Enrolled  Aprd  15,  1847. 

The  improvements  relate,  first,  to  the  arranging  or  constructing 
steam  hammers,  that  the  steam  cylinders  have  the  hammer  faces  ap- 
plied thereto  and  move  therewith;  and,  secondly,  to  the  introduction 
of  malleable  irou  tubes  into  anvils  and  hammer  and  squeezer  faces. 

Fig.  1  is  a  front  elevation  of  the   hammer  and  steam  apparatus  ; 


fig.  2  a  vertical  section,  taken  at  right  angles  to  fig.  1 ;  and  fig.  3  a  plan 
of  the  cylinder.  The  steam  is  admitted  through  the  valve  a  and 
tube  b,  which  encases  the  piston  rod,  into  the  steam  cylinder  c,  and 
presses  on  the  piston  d  (which  is  fixed)  and  the  cylinder  top,  and 
raises  the  cylinder,  which  is  made  moveable,  together  with  the  ham- 
mer e,  attached  thereto,  until  the  steam  valve  a  closes,  and  cuts  off"  the 
supply  of  steam,  and  at  the  same  time  opens  the  outlet  port  _/",  to 
allow  the  steam  to  escape  from  the  cylinder  through  the  pipe  g  into 
the  atmosphere;  consequently,  the  hammer  will  then  fall  by  its 
weight,  and  when  the  steam  is  again  admitted  the  same  operation  is 
repeated.  Near  the  bottom  of  the  cylinder,  there  is  a  port,  or  ports, 
h,  to  allow  the  air  under  the  piston  to  escape  while  the  cylinder  and 
hammer  are  being  raised,  and  also  the  air  to  return  when  the  h.immer 
is  falling.  When  the  hammer  is  required  to  strike  with  more  force 
than  its  weight  alone,  the  throttle  valve  is  fully  opened,  which  c  mses 
the  air  port  A  to  pass  the  piston  and  compress  the  air  under  the  latter, 
by  which  additional  recoil  will  be  given  to  the  fall  of  the  hammer. 
The  cylinder  is  guided  by  guides  1,  working  in  grooves  attached  to 
the  vertical  framing  k. 

The  hammer  may  also  be  worked  without  the  air  port  h,  at  the  bot- 
tom of  the  cylinder ;  in  such  case,  the  cylinder  is  made  longer,  and 
the  air  under  the  piston  is  compressed,  as  the  hammer  is  raised, 
until  its  density  is  about  half  that  of  the  steam.    When  the  steam  is 
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allowed  to  escape  by  this  plan,  the  compressed  air  gives  additiona 
force  to  the  blow  of  the  hammer. 


FIGURED  SURFACES. 

Arthur  Millward,  of  Birmingham,  in  the  county  of  Warwick' 
gentleman,  for  "certain  Lnprortmails  in  producing  figured  naif  acta' 
sunken  and  in  relief. "■ — Granted  October  15,  184G  ;  Enrolled  April 
15,  1847.     [Reported  in  Newlon'a  London  Journal.'] 

This  invention  is  divided  into  eight  parts ;  it  consists,  firstly,  in  the 
following  method  of  producing  sunken  designs  on  metallic  surfaces: — 
The  design  is  painted,  drawn,  or  otherwise  depicted  on  the  metallic 
surface  to  be  ornamented,  or  it  is  imprinted  thereon  by  stencilling  or 
transferring;  a  thin  coat  of  gold,  silver,  copper,  or  oilier  metal  is  de- 
posited by  voltaic  electricity  or  other  means  on  all  parts  of  the  surface, 
except  those  which  are  covered  by  the  design,  or  are,  to  use  the  pa- 
tentee's words,  "stopped  out;"  then  the  colouring  or  other  materials 
employed  in  the  stopping  out  are  cleared  away,  and  the  surface  is 
connected  with  the  negative  pole  of  a  voltaic  battery,  or  electro-mag- 
netic machine,  in  whicli  the  solution  employed  is  of  such  a  nature  as 
to  act  only  on  the  ground-plate,  whereby  all  those  parts  of  the  plate 
which  were  covered  by  the  stopping  out,  but  are  now  laid  bare,  may 
be  decomposed  or  eroded  to  any  extent  required.  Instead  of  a  voltaic 
battery  or  electro-magnetic  machine  being  employed,  the  metallic 
surface  may  be  immersed  in  any  acid  or  alkaline  or  other  saline  solu- 
tion, capable  of  acting  on  the  exposed  portions  of  the  surface,  but  not 
on  the  precipitated  metal.  The  sunken  design  may  be  intersected  in 
ditl'erent  parts  by  cross  lines  in  relief,  so  as  to  present  the  appearand' 
of  "cross-hatching,"  by  inserting  sucli  lines  with  a  pencil  dipped  in 
varnish,  after  the  plate  has  been  cleared  of  the  stopping  out,  and  be- 
fore it  is  subjected  to  the  decomposing  or  eroding  action. 

The  second  improvement  consists  in  producing  sunken  designs  on 
metallic  surfaces,  by  first  covering  the  whole  of  the  surface,  in  the 
manner  above  mentioned,  with  a  coat  of  any  suitable  metal,  and  var- 
nishing the  same  ;  next  scraping  the  design  in  the  varnish;  and  then 
subjecting  the  surface  to  the  decomposing  or  eroding  process,  whereby 
the  metal  left  exposed  by  the  scraping  out  is  removed  and  the  sunken 
design  produced. 

The  third  improvement  consists  in  producing  figures  in  relief  on 
metallic  surfaces,  by  first  coating  the  same  with  any  suitable  metal, 
and  painting,  drawing,  or  otherwise  depicting  the  required  design 
thereon,  or  imprinting  the  design  upon  it  by  stencilling  or  transferring; 
the  design  is  then  intersected  by  indented  lines  and  cross  lines,  after 
the  manner  of  line  engraving  (the  whole  of  the  colour  or  other  mate- 
rial used  in  laying  on  the  design  being  cleared  away  from  such  lines); 
and,  after  this,  all  those  parts  of  the  deposited  metal  which  are  left 
exposed  are  removed  by  the  eroding  process,  and  the  lines  of  the  de- 
sign only  left  standing  in  relief  from  the  ground-plate. 

The  fourth  improvement  consists  in  the  following  method  of  pro- 
ducing designs  in  relief: — The  surface  or  ground-plate  is  varnished 
all  over,  and  at  certain  parts  the  varnish  is  scraped  away  to  form  the 
required  design  ;  upon  the  exposed  parts  a  coat  of  any  suitable  metal 
is  deposited,  and  tlie  remainder  of  the  varnish  is  then  removed  from 
the  plate;  after  which,  the  unprotected  parts  of  the  ground-plate  are 
removed  to  the  desired  extent  by  the  decomposing  or  eroding  pro- 
cess. 

The  fifth  part  of  the  invention  relates  to  the  production,  in  metals, 
of  designs  which  partake  of  the  character  of  being  both  sunken  and  iri 
relief,  and  are  commonly  termed  "  pierced  work."  To  the  ground- 
plate  a  thin  coat  of  any  suitable  metal  is  applied,  by  electro-deposi- 
tion or  otherwise,  and  the  design  is  painted  thereon ;  all  the  parts 
except  those  beneath  the  design  are  then  subjected  to  the  decompos- 
ing process,  until  the  said  parts  (both  ground-plate  and  coating)  are 
completely  eaten  through.  The  colour  or  other  material  used  in  lay- 
ing on  the  design  may  be  afterwards  cleared  away. 

The  sixth  part  of  the  invention  also  relates  to  "  pierced  work."  A 
metal-plate,  on  which  a  raised  design  has  been  stamped  out,  is  covered 
all  over  with  any  suitable  metal  by  electro-deposition  ;  then,  by  means 
of  a  scraper  or  other  tool,  the  deposited  metal  is  removed  from  those 
parts  which  are  to  be  pierced  through  ;  and,  after  this,  the  exposed 
portions  of  the  plate  are  decomposed  or  eroded.  The  same  object 
may  be  eliected  by  cutting  through  tlie  metal  deposited  on  the  front 
of  the  plate  all  round  the  design,  when  so  nmch  of  the  deposited  metal 
as  covered  the  design  drops  out;  and  all  the  parts  of  the  plate  from 
-which  the  deposited  metal  has  been  removed  are  then  dissolved  or 
decomposed  by  the  means  before  mentioned.  Any  suitable  varnish 
may  be  used  instead  of  a  coat  of  metal  as  the  stopping-out  material 
in  the  above  processes. 

The  seventh  part  of  the  invention  relates  to  the  matteniug  or  dead- 
ening of  articles  with  plain  or  figured  surfaces,  which  have  been 


manufactured  by  the  processes  of  stamping,  embossing,  or  casting. 
The  portions  of  the  surface  required  to  be  mottened  or  deadened  are 
covered  with  varnish  or  other  suitable  medium,  and  the  remaining 
portions  of  the  article  are  coated  with  anv  suitable  metal  by  electric 
deposition;  the  varnish  or  other  medium  being  then  cleared  away, 
the  parts  of  the  plate  left  unprotected  are  subjected  to  the  decompos- 
ing process.  A  similar  eiloct  maybe  produced  bv  at  once  stopping 
out  all  the  parts  bat  those  required  to  be  mattened  or  deadened,  and 
submitting  the  plate  to  the  decomposing  or  eroding  process. 

The  last  part  of  the  interventiun  relati's  to  the  production  of  en- 
graved surfaces,  sunken  and  in  relief,  fruin  whicli  impressions  may  be 
taken  on  paper,  cloth,  or  other  suitable  material,  by  the  ordinary  modes 
of  printing  or  embossing.  If  the  design  is  to  be  siniken,  it  is  painted 
or  otherwise  depicted  on  a  plate  cr  metallic  surface;  a  thin  coat  of 
any  suitable  metal  is  next  deposited  upon  the  uncovered  parts;  then 
the  colour  or  other  material  employed  in  fornungthe  design  is  cleared 
away,  and  the  parts  of  the  plate  thus  left  micovered  are  decomposed 
or  eroded  to  the  required  depth.  When  the  design  is  required  to  be 
in  relief,  the  plate  first  receives  a  coat  of  any  suitable  metal;  the  de- 
sign is  then  painted  thereon;  and  those  portions  of  the  deposited 
metal  which  are  not  covered  by  the  design  are  decomposed,  leaving 
the  design  standing  out  in  strong  and  clear  relief. 

The  patentee  claims.  Firstly, — the  producing  of  sunken  figured  sur- 
faces by  the  combination  of  paintinsj,  drawing,  transferring,  stencilling, 
or  other  known  pi-ocesses  of  delineating  objects  with  the  direct  action 
of  voltaic  electricity,  in  the  manner  above  ilescribed.  Secondly, — the. 
producing  of  sunken  figured  surfaces  by  the  employment  of  a  com- 
bination of  metallic  precipitates  or  deposits  with  the  direct  action  of 
voltaic  electricity,  as  above  described.  Thirdly, — the  producing  of 
figured  surfaces  in  relief  by  the  combination  of  metallic  deposits  with 
painting,  drawing,  transferring,  stencilling,  or  other  known  processes 
of  delineating  objects,  and  with  or  without  the  addition  of  the  process 
of  line-indenting  or  engraving,  as  above  described.  Fourthly, — the 
producing  of  figured  surfaces  in  relief  by  the  combination  ot  the  pro- 
cesses of  varnishing  and  scraping  out  with  the  metallic  deposits,  and 
the  direct  action  of  voltaic  electricity,  or  acid  or  alkaline  or  other 
saline  solution,  as  above  described.  Fifthly,  and  Sixthly,  — the  pro- 
ducing of  pierced  work  by  all  or  any  of  the  processes  described  under 
the  filth  and  sixth  heads  of  this  invention.  Seventhly, — the  process 
of  mattening  or  deadening  plain  and  figured  surfaces,  above  described. 
Eighthly, — the  production  of  figured  surfaces,  sunken  or  in  relief,  for 
the  purpose  of  printing  from  or  embossing,  by  the  processes  described 
under  the  last  head  of  the  invention. 


SHEET  METAL  AND  PAINT. 

Baron  Charles  Wetterstedt,  of  Rliodeswell-road,  Limehouse, 
for  "  Improvements  in  the  manufacture  of  sheet  metal  for  sheathing  and 
other  purposes,  in  preventing  the  corrosion  of  metal,  and  in  preserving 
wood  and  other  materials." — Granted  Nov.  3,  ISIG ;  Enrolled  May  3, 
1847. 

This  invention  consists,  first,  of  a  mode  of  manufacturing  lead  into 
sheets  for  various  purposes;  secondly,  of  a  mode  of  manufacturing 
copper  into  sheets,  and  in  combining  metals  to  be  afterwards  rolled 
into  sheets  for  sheathing  and  for  other  purposes;  and,  thirdly,  of  ma- 
nufacturing composition  or  paints  for  preventing  corrosion  of  metal 
and  for  preserving  wood  and  other  materials. 

First,  for  manufacturing  lead  into  sheets,  there  is  to  be  added  to 
the  lead,  when  in  a  melted  state,  a  quantity  of  regains  of  antimony, 
in  the  proportion  of  from  one  to  two  parts  in  weight  to  100  parts  <jt 
lead;  the  same  is  to  be  well  stirred  and  the  impurities  skimmed  oft", 
when  the  mixture  may  be  poured  out  and  rolled  into  sheets  in  the 
same  manner  as  lead. 

The  second  part  of  the  invention  is  the  manufacturing  copper  into 
sheets.  When  the  copper  is  in  the  refining  furnace  and  just  before 
it  is  to  be  run  out  according  to  the  ordinary  process,  there  is  added  a 
quantity  of  regulus  of  antimony  in  the  proportion  of  lib.  to  about 
200  1b.  of  copper;  and  at  the  same  time  about  21b.  to  3  lb.  of  calcined 
soda,  heated  to  such  a  degree  as  to  be  just  previous  to  melting,  and 
after  stirring  the  whole  of  this  mass  together  and  skimming  the  sur- 
face, it  may  be  run  into  moulds  in  the  ordinary  manner  and  afterwards 
rolled. 

Another  part  of  the  invention  is  for  combining  copper  and  other 
metals  to  be  rolled  into  sheets  for  sheathing  and  other  purposes.  Two 
furnaces  are  to  be  used,  side  by  side,  one  for  refined  copper,  kept 
ready  to  be  run  out  into  the  moulds;  and  in  the  other  yellow  metal 
(Muntz's  patent  inetaij.  Take  one  part  of  copper  and  four  or  five 
parts  of  yellow  metal,  and  pour  them  into  a  mould  of  cast  or  wrought 
iron  coated  with  clay  and  sand;  and  heat  the  same  to  u  red  heat,  when 
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the  wbole  mass  will  be  in  a  fit  state  for  rolling.  Instead  of  yellow 
metal,  brass  may  be  emploved.  And  the  same  process  may  be  em- 
ployed with  lead  and  tin,  the  lead  being  first  poured  out,  and  then  the 
tin,' the  proportion  being  four  or  five  parts  of  lead  and  one  of  tin,  or 
tin  and  lead  combined.  This  sheet  metal  will  be  very  suitable  for 
water  cisterns,  &c. 

The  third  part  of  the  invention  is  for  preventing  the  corrosion  of 
metals,  and  preserving  wood  and  other  materials  by  combining  metals 
togetlier,  and  tlien  applying  them  as  a  paint  on  the  surfaces  of  the 
metal  or  wood,  wliicli  paint  consists  of  regulus  of  antimony  and  cop- 
per,  mixed  together  in  the  proportion  of  one  part  of  antimony  to  two 
or  three  of  copper;  to  be  well  mixed  and  melted  togetlier,  and  run 
out  into  water,  and  afterwards  dried  by  a  gentle  heat.  Then  about 
two  parts  of  oxide  of  copper  is  added,  and  the  whole  ground  together 
and  moistened  during  grinding  with  naphtha,  sulTicient  to  bring  it  into 
a  thick  pasty  state.  A  solution,  composed  of  tar  and  naphtha  in 
equal  parts,  is  then  made,  and  mixed  with  the  metallic  compositions, 
in  sufficient  quantity  to  bring  the  composition  into  u  suitable  state  to 
be  employed  as  a  paint. 

When  preparing  paints  in  which  zinc  or  lead  is  employed,  antimony 
in  the  proportion  of  1 J  part  of  antimony  to  1  part  of  zinc  or  lead  is 
to  be  used;  and  when  tin  is  used,  the  proportion  is  two  of  antimony  to 
one  of  tin.  These  materials  are  to  be  first  melted  together,  then 
poured  into  water,  and  ground  as  before  described,  leaving  out  the 
oxide  of  copper,  and  when  ground  they  may  be  brought  into  the  pro- 
per state  to  be  employed  as  a  paint,  by  mixing  with  either  a  sufficient 
quantity  of  oil  and  turpentine  and  suitable  drying  ingredients,  or  they 
may  be  mixed  with  the  naphtha  and  tar  as  before  described. 

Another  composition  for  the  same  purpose  is  prepared  as  follows:— 
Take  30  lb.  of  tar,  30  lb.  of  pitch,  201b.  of  dried  soot,  and  41b.  of 
tallow  or  sperm  oil,  and  melt  the  whole  together,  adding  naphtha  to 
it  in  the  proper  quantities,  so  as  to  bring  it  into  the  suitable  consis- 
tency required  for  the  purposes  to  which  it  is  to  be  applied. 

Another  part  of  the  inventinn  for  the  prevention  of  the  corrosion 
of  mrtals,  is  by  immersing  sheets  of  copper  or  zinc,  and  also  copper 
and  zinc  nails,  in  a  solution  of  muriatic  acid  and  other  materials  in 
the  following  proportions :— Take  about  60  lb.  of  muriatic  acid  of 
commerce,  about  10  lb.  of  oxide  or  old  copper,  and  about  3  1b.  of 
regulus  of  antimony,  and  mix  the  whole  well  together,  and  place  the 
sheets  or  nails  therein,  and  allow  them  to  remain  for  two  or  three 
days — the  solution  being  at  a  temperature  not  less  than  70°  Fab. 


SCHINKEL'S    REMARKS    ON  ART,  ART-CULTURE,  AND 

ART-LIFE. 
By  Dit.  G.  F.  Waagen.* 

Havin<r  been  called  upon  by  many  artists  and  art-friends  to  publish  my 
disconrse",  uttered  .m  this  vear's  anniversary  of  Schinkel's  birthday,  I  have 
undertaken  mv  task  tho  more  eagpiiv,  as  his  remarks  possess  not  only  a 
suhjeclive  value,  dprivcd  as  tlipy  are  from  such  a  man,  but  may  also  bave  a 
great  n;y>c*;iv  utility  for  art-pupils,  who  earnestly  desire  to  strengthen 
thcnisplves  in  sentiment  and  activity.  ,  .       • 

That  glonmy— vet,  after  all.  elatins  and  fine  feeling,  of  celebralins,'  the 
memory  of  a'nobln  mind,  which  that  unavoidable  transition  to  higher  ex- 
istencefcalled,  perhaps  improperly,  death)  has  deprived  us  of,— pervades, 
I  am  sure,  the  breasts  of  all  in  this  solemn  meeting.  A  nature  so  rich  as 
that  of  Srhinkel,  presents  always  new  aspects  for  consideration.  I  intend, 
therefore,  to  fix  attention  to  some  observations,  which  have  been  found 
amongst  the  papers  of  the  departed— albeit  merely  detached  leaves ;  sti  1, 
most  fit  to  show  his  character  as  an  artist  in  a  very  clear  light.  I  hardly 
think  it  necessary  to  observe,  that  some  slight  inaccuracies  of  diction  must 
not  be  taken  into  account ;  as,  in  the  first  place,  the  handling  of  the  pen 
may  not  be  considered  the  very  province  of  the  forming  fartist  {Bddenden 
KumtUr).  What  these  remarks  may  want  in  this  respect,  a  certain 
touch  of  genius  will  greatly  recompense.  ,  ^  ,  .  ,    ,   .        i  •  i 

Amongst  one  of  the  most  distinguishing  qualities  of  Schinkel,  by  whicu 
his  great  exertion  in  art  has  been  caused— is  bis  great  moral  strength, 
his  healthful  and  spirited  vivacity,  his  rigid,  unrelaxed  tendency  to  pro- 
gress •  on  which  account,  nothing  seemed  so  averse  from  him  as  the  reposing 
on  one's  laurels,  the  so  much  wanted  otium  cum  dimnitatc.  How  inuch  he 
knew  that  how  great  were  his  self-imposed  duties  on  that  account,  his  own 
words  will  best  illustrate.  "The  conditions  of  a  perfect  existence  (Ziis- 
liauk)  are  real  liveliness  and  stirringness  ;  phlegma,  be  it  bodily  or  mimny, 
is  a  suiful  situation  for  him  who  lives  in  a  civilised  nation— an  nnimai  for 
them  who  live  in  times  of  barbarism  !  Only  that  artwork,  which  has  en- 
tailed the  spending  of  noble  forces,  and  in  which  appears  the  highest  ten- 
dency of  man— a  noble  sacrifice  of  noble  powers— imparts  true  interest 
and  edification.     AVherever  it  is  seen  that  a  inastet^bas^takeo^hrngs^ 

"^MEinige  Acuesserangen  K.  T.  .Schinkel's  uber  Leben,  Kunst  uiid  Bildung.     Von  Dr, 
G.F.Woagen.    Berlin:  Gropius',  184i),  evo. 


easily,  that  he  has  not  striven  after  something  extraordinary  and  novel,  but 
has  abandoned  himself  to  routine  and  stale  and  stable  arl-roles-even  if 
he  has  succeeded  in  displaying  all  known  form-beauiies-hc  will  not  over- 
come, it  appears  to  me,  the  ennui  of  the  beholder  ;  and  such  works,  how- 
ever superior  in  many  respects  to  those  of  inferior  minds,  are  nevertheless 
unworthy  of  him  who  could  have  achieved  more.  In  the  physical  as  well 
as  art  world,  we  are  only  then  really  living  when  something  novel  is  cre- 
ated •  and  wlienever  we  go  too  securely  on  trodden  paths  our  exertions 
become  ambiguous,  as  we  then  have  perfect  knowledge  of  what  is  to  be 
done-do,  therefore,  something  which  already  exists:  hand  e  somelhuig 
second-hand,  as  it  weie-and  repeat  repetitions.  '  This  surely  is  already 
a  half  dead  vilality.'*  Wherever  we  are  yet  uncertain,  but  feel  the  impulse 
towards,  and  the  presentiment  of,  something  beautiful,  which  is  to  be  pro - 
duced-there,  therefore,  where  we  seek,  we  are  really  alive  and  vivified. 
From  these  reflections,  may  be  explained  the  often  apprehensive,  anxious 
and  even  humble  temper  of  the  greatest  talents  on  earUi— compared  wiUi 
the  bouncing,  over-bearing,  and  self-sufticient  conlentment  of  the  success- 
ful and  purse-proud  cobbler  and  handicraft-man." 

These  forcible  expressions  of  Schinkel  are  not  only  most  characterislic 
of  the  whole  artmiud  of  the  departed— but,  perhaps,  never  before 
has  that  trepidation  and  hesitation,  those  pangs  of  parturition,  felt  in 
the  holy  privacy  of  the  man  of  genius- who  constantly  feels  his  aim  is 
infinite  merely  attained  at  by  approximation— been  so  truly  and  con- 
cisely expressed  as  here.  If  it  has  been  repeatedly  remarked,  that  one  ol 
the  chief  characteristics  of  Schinkel's  art-genins  ronsisled  in  the  combina- 
iou  of  the  nianifold  and  most  pregnant  practical  crealions  tosether  wilh 
he  imrelaxed  study  of  the  general  and  eternal  laws  of  art- viz.  theory^ 
the  ollowing  extract,  derived  from  an  unpublished  work  of  the  great 
architect  will  show  how  early  he  felt  what  others  never  do 

"Iperc"  ied.when  I  began  my  architectural  apprenticeship  a  great 
treasure  of  forms,  which,  for  scores  of  centuries  past,  have  guided  nations 
n?he  various  phases  of  their  culture,  in  the  execution  of  heir  buildings  and 
structures  But  I  saw.  at  the  same  time,  that  our  use  of  this  treasure  was 
arbit  ary  and  that  what  produced  a  most  pleasant  eflect  ,n  its  primitive 
usage  w;s  quite  inappropriate  in  its  present  application  to  structures  of 
hi'  age  Especially  clear  became  the  conviction  to  me  that  in  the  arb>- 
inis  age.  r  v  „■  .^s- the  real  cause  of  want  of  character  and  style  in  so 
mZ:rou  "d'e rn'"ftructu;es  is  to  be  sought  for.  It  became  a  vital 
TesUon  wi?h  me  to  arrive  at  the  bottom  of  these  anomalies ;  but  the  deeper 
rpenetraTed  on  this  topic,  the  larger  and  more  comprehensive  it  appeared 
to  me  At  first  I  fell  into  the  error  of  pure,  fundamenta  abstraction  and 
developed  the  whole  idea  of  any  given  structure  from  its  nearest  trivial 
obiect  and  scope,  and  the  three  laws  of  construction.  In  following  this 
course  drvtnd  tiff  works  will  result,  wanting  in  freedom,  and  excluding 
the  '  two  .^rand  elements  of  architecture-the  historical  and  poet  cal.  I 
further°nqui.ed  in  how  far  the  mere  rational  principle  be  sufficient  for  fix- 
inethe  mere  mechanical  and  trivial  basis  o  an  edifice  and  how  much 
hfre  be  required  of  the  higher  influence  of  the  historica  and  poetical  to 
e  evite  it  to  the  conception  of  an  art-work .  It  became  c  ear  to  me,  that  I 
had  arrived  at  that  point  iu  architecture,  where  the  real  element  of  art  is  o 
be  placed  which,  in  every  other  respect, '  was  and  would  be  but  a  trade 
oe   pidceu,  '■'"'^  >       ,,     •.  .  ,,  (|„,e    t  became  clear  to  me,  that   in 

rs'^tatr.^  't  on  Uhert  a'tn  r;  other'  art),  the  dognias  of  a  doctrine 
became  difl^cut  to  be  uttered,  and  were  perhaps  reducible  to  a  culture  of 
feeltn"  and  intuition-qualities  of  the  mind  which  c^omprehend  in  archi- 
tS  a  very  wide  compass,  and  require  to  be  much  and  most  variedly 
developed  if  their  products  are  to  yield  great  results.f  I\ «PPf ".^  <o.  •"<' 
necesarv  to  ascertain  properly  the  diflerent  spheres  in  which  the  feelings 
and  intuition  of  the  architect  are  to  be  developed,  which  will  also  enable 
us  properly  to  survey  the  extent  of  this  art-branch. 

'?We  iave,  therefore,  to  consider,  first,  what  are  the  desiderata  of  our 
time  in  architecture  ;  secondly,  a  retrospect  on  previous  periods  wil  show 
v^°at  has  been  then  used  for  similar  purposes  and  what  of  ^at  (con- 
deed  in  its  perfection)  may  be  useful  and  adequate  now.  Next  the 
mod  ficat"ons  of  approved  expedients  are  to  be  properly  weighed  It  is, 
Twfvrr  chiefly  necessary,  that  (fourtli)  we  mquire  how  imagina^^^^^ 
to  act  in  the  assimmilation  and  modification  of  these  exped.ents  how, 
thence  the  new  product  is  to  be  treated  in  form  and  essence.  This,  how- 
Tver  is  to  be  done  thus,  that  it  may  still  possess  some  historical  basis,  and 
^hat  the  conception  of  the  new  may  arise  without  taking  away  the  ,m- 
'p're  si  of  an  architectural  style-by  -hich  doing  te  c-bined  feelings 
of  style  and  something  primitive,  and  even  ingenious,  will  arise  in  the 

""'Froin'ilds  it  is  to  be  seen  what  general  path  Schinkel  has  traced  out  for 
the  budd  o  p  esent  times.  But  for  complete  success,  he  has  pointed  o 
a  seHe  o  abstract  intuitions-from  which  the  principles  according  to 
thlc.  beartis  has,oact,areto  be  deduced.  These  intuitions  are  the 
hiddt  point  of  crystallisation  {punctum  .aliens)  o(  eyery  mind  destined 

for,  or  tending  after,  greatness. 

-;^„..;bV,a7,  th^tlu'ch  remarks  a.eu„p.„fi.ab.^^^^ 

and  achieve  so  h  gh  »  I'"'';*  °  /^^^^^^Xdly  "u".  Sly  to\now  one's  own  i/feriority  " 
reacli  as  luRh  as  he  can.         It  is  ""n""'"'"'^     J'  ■    „„,  honest,  unpretending  men  who 

^::::^^^:itx.:::s^^^^or,Xi-  -""'■''-  -"  p-te.ding,_[Dr. 

%°rylppear  stiU  nio.  discouraging  tban^heprenousren. 

i:r:;srii^t^rsir Ci^^£«^gc:^---  -" »-  -- 

things,  will  be  led  at  times,  but  n«ver  driven.-iur.  n  aagcu-J 
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On  the  other  hand,  a  most  detailed  study  of  the  architectonic  forms  of 
all  times  and  ages,  had  brought  Schiiikel  to  the  idea,  that  the  intuition  of 
true  principles  of  art-style  had  never  started  so  clearly,  harmonically,  and 
fairly  as  with  the  Greeks — for  whom  and  with  whom  our  departed  friend 
had  f'oruied  a  connection  of  the  mo<t  intimate  sympathy.  And  thus,  in 
another  of  his  fragments,  he  says — "  The  real  study,  especially  an  assidu- 
ous exercise  of  imagination  on  the  terrain  of  classic  ait,  will  aloue  bring 
harmony  in  the  general  culture  of  men,  belonging  to  these  latter  days.". 
But  it  was  in  many  other  respects  that  Grecian  antiquity  attracted  him  so 
forcibly.  It  was  one  of  the  most  vivid  ideas  of  Schinkel,  to  think  that 
"  the  highest  and  most  general  signification  (\ie-deutung)  of  fine  art  was 
the  ethic  education  and  ennobling  of  men  by  the  beautiful."  But  this, 
certainly,  has  never  and  nowhere  come  into  practice  so  extensively — no- 
where been  so  extensively  resorted  to — as  wherever  Hellenic  existence 
has  taken  root  in  the  world.  And  thence  Schinkel,  speaking  of  Her- 
culaneum  and  Pompeii,  says — *'  In  this  buried  little  town,  not  even  the 
meanest  person's  house  was  without  art ;  every  oue  was  so  far  cultivated,  as 
to  surround  himself  with  art-culture, J  from  which  thought,  ideas,  precept 
spoke  to  him — and  thence  was  developed  an  immense  treasure  and  great 
delicacy  of  thought  and  sentiment,  which,  perhaps,  constitutes  the  very 
principle  of  culture  {cuttitr  zustandex)." — Nay  it  may  be  said,  thatSchin- 
kel's  whole  life  and  his  tendency  in  art,  were  so  much  identified  with  the 
noblest  ideas  which  Hellenic  civilisation  presented — as  well  as  its  vari- 
ous forms  of  pure  and  beauteous  humanity,  that  both  cannot  be  better 
expressed  than  by  the  Greek  term,  Kullokagathea,  which  means  the  in- 
nermost (natural)  combination  of  the  beautiful  and  good. 

Notwithstanding  this  enthusiasm  for  Grecian  art,  Schinkel,  in  his  capa- 
city of  practical  architect,  was  far  from  imitating  it  servilely  and  in  con- 
tradiction to  the  wants  of  our  times,  which  is  evinced  in  many  of  his 
splendid  buildings.  Alike,  this  made  him  not  uu-susceptible  of  the  par- 
ticular grandeur  and  the  wonderful  mystery  of  Gothic  architecture,  as  his 
restoration  of  Cologne  Cathedral,  several  of  his  oil  paintings — nay,  even 
some  of  his  exquisite  designs  of  churches,  fully  demonstrate. 

It  cannot  be  doubted,  in  fine,  that  to  a  mind  like  that  of  Schinkel,  the 
immense  disparity  of  the  public  taste  in  our  times,  and  those  of  Grecian 
antiquity,  should  have  escaped.  He  says — "  There  are  few  persons  who 
can  elevate  themselves  in  the  contemplation  of  artworks,  especially  build- 
ings, to  the  standard  of  general  culture  or  general  civilisation.  In  the 
main,  they  find  only  that  beautiful  and  praiseworthy,  which  is  desirable  in 
their  own  individual  circumstances; — the  common,  the  everyday  work, 
with  a  certain  degree  of  completion  and  nicety,  is  all  they  ever  require. 
The  novel,  grand,  and  uncommon  hardly  ever  pleases  the  great  mass;  and 
if  it  does  not  suit  their  most  obvious  convenience,  it  will  meet  with  much 
opposition  and  obloquy."  Unhappy  he — who,  has  the  genius  and  ten- 
dency for  art,  is  obliged  to  serve  such  paltry  purposes;  into  which,  how- 
ever, nearly  the  whole  of  our  architectural  and  structural  endeavours  are 
now  resolving. 

J.  L Y. 

t  We  think  tliat  some  of  these  sayings  ought  to  be  inscribed  in  brass  and  marble  on 
some  of  our  public  buildings. — [Waagen.] 

I  The  compounds  of  the  German  word,  "  Cult'ir,"  are  very  difficult  to  be  rendered  in 
Eoglish. — [Transl.] 


PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
June  14. — Ambrose  Poynter,  Esq.  V.P.  in  the  chair. 
A  communication  was  read  from  A.,  H.  Layard,  Esq.,  relative  to  further 
Discoveries  matte  bij  him  at  Nimroud ;  particularly  as  to  the  fact  of  the  em- 
ployment of  colour  by  the  ancient  Assyrians  in  the  embellishment  of  their 
architecture  and  sculpture  ;  describing  the  mode  of  construction  adopted,  and 
stating  that  it  had  been  satisfactorily  ascertained  that  the  buildings  recently 
brought  to  light  are  of  various  epochs;  and  expressing  an  opinion  that  some 
of  those  at  Nimroud  are  of  much  more  remote  antiquity  than  those  at  Khor- 
sabed — and  probably  of  the  age  of  Ninus  or  Semiramis. 

"  On  tie  Geometric  System  applied  by  the  Mediceval  Architects  to  tlie  pro- 
portions of  their  Ecclesiastical  Structures."     By  R.  D.  Chantrell,  Esq. 

The  chief  object  of  the  paper  was  to  prove  that  In  all  the  mediaeval  struc- 
tures a  general  principle  of  the  most  perfect  and  beautiful  proportion  per- 
vades the  design,  and  may  be  recognized  by  the  scientific  observer.  This 
system  must  be  adopted  by  the  modern  architect  in  order  to  produce  the 
same  successful  results.  That  some  general  principle  of  composition  had 
been  adopted  by  the  mediaeval  architects  is  an  opinion  that  has  been  enter- 
tained by  various  individuals  for  many  years  past ;  and  attempts  have  been 
made  by  Kerrick,  Essex,  Browne,  and  others  to  develope  it.  Their  endeavours 
■  have  been  attended  with  various  degrees  of  success ;  but  according  to  the 
author  of  the  paper  no  one  but  himself  has  succeeded  in  discovering  the  true 
principle  capable  of  uniform  application.  Mr.  Chantrell  exhibited  a  number 
of  plans  and  other  diagrams  in  elucidation  of  his  theory  ;  and  without  which 
it  would  be  impracticable  to  convey  an  adequate  idea  of  the  system. 


Models  of  a  Bew  kind  of  brick  invented  by  Mr.  Merrell,  of  Woodbridge, 
were  exhibited  and  explaineil.  The  bricks  are  so  shaped  as  to  form  internal 
channels  for  the  passage  of  air — and  consequently  produce  a  thorough  venti- 
lation of  the  wall. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

June  1. — Sir  J.  Renme,  President,  in  the  Chair. 

"An  Account  of  the  iron  bari/ue  .TosEruiNE,  of  Liverpool."  By  Capt. 
Masters,  who  commanded  her  in  the  voyages  she  has  made. 

The  paper  read  was  a  plain  and  somewhat  dry  specification  of  the  con- 
struction of  the  vessel,  which  will,  however,  when'  printed  in  externo  in  the 
minutes  of  proceedings,  be  extremely  useful.  The  main  dimensions  of  the 
barque  Josephine  are — Length,  over  all,  99  ft.  3  in. ;  extreme  breadth,  24  ft. 
6  in. ;  depth  of  hold,  9  ft.  9  in. ;  register  tonnage,  1 68  tons ;  by  old  measure- 
ment, 221  tons.  She  was  of  a  peculiar  build,  differing  from  almost  any  other 
merchant-ship,  being  intended  for  service  in  the  Mexican  trade,  and  calcu- 
lated to  cross  the  bar  of  Tampico,  and  other  impediments.  She  was  entirely 
of  iron,  even  to  the  bulwarks ;  and  as  she  lay  low  in  the  water,  drawing  9  ft. 
aft,  and  S  ft.  8  in.  forward,  her  ports  were  hung  on  hinges  forward,  so  that 
they  should  act  as  valves,  and  allow  the  water  to  escape  from  the  deck,  and 
yet  shut  of  themselves  when  she  heeled  over  deep  on  her  side.  Her  general 
rate  of  sailing  was  from  11 J  to  12  knots  per  hour;  she  was  very  buoyant  and 
very  dry,  rising  well  to  the  sea.  There  was  great  capacity  for  stowing  the 
cargo,  owing  to  the  absence  of  large  projecting  timbers.  She  was  somewhat 
damp  forward  and  aft,  but  was  very  dry  in  the  main  hold.  There  was  not 
found  to  be  any  difference  in  the  health  of  the  crew  from  that  of  wooden 
vessels;  she  was  a  little  cooler  than  other  ships,  owing  to  her  being  so  deep 
in  the  water,  and  the  thin  material  did  not  retain  the  heat  like  wood. 

Iron  ships  have  generally  been  found  to  get  very  foul :  the  Josephine  was, 
however,  paid  with  various  compositions  as  experiments.  That  which  suc- 
ceeded best  was — 1  barrel  of  varnish,  2J  cwts.  of  best  tallow,  401b.  black 
lead,  7  lb.  brimstone,  and  70  lb.  arsenic.  This  being  applied  hot,  the  iron 
having  been  previously  warmed  and  paid  with  boiled  linseed  oil,  appeared  to 
have  prevented  foulness,  as  after  her  voyages  there  was  iittle  weed  or  grass, 
and  scarcely  any  barnacles ;  but  very  slight  oxidation  took  place,  and  that 
only  where  the  composition  had  been  rubbed  off. 

They  were  as  much  annoyed  by  rats  as  in  a  timber  ship,  nor  could  they  be 
destroyed  by  any  of  the  means  adopted.  The  principal  feature  of  the  paper 
was  that  which  treated  of  the  local  attraction  of  the  compass,  which  can 
scarcely  be  noticed  in  an  abridged  form.  It  appeared  that  the  ship  was 
on  an  even  keel,  and  perfectly  upright,  the  compass  acted  correctly ;  but  in 
proportion  to  the  listing  over,  so  was  the  derangement  of  the  magnet,  the 
local  attraction  being  changed  by  the  side  frames  and  deck-beams  falling  into 
new  positions.  This  caused  great  variation  in  the  ship's  course,  and  "it  led 
to  a  conjecture  whether  this  may  not  have  been  the  cause  of  the  loss  of  the 
Great  Britain — as  if  her  compasses  were  acted  upon  aa  much  as  those  of  the 
Josephine,  a  deviation  of  6^  miles  from  her  course  might  easily  have  occurred. 
Capt.  Masters  suggested  the  hanging  the  binnacles  complete  in  gimbles  like 
the  compass,  in  order  to  their  always  remaining  vertical,  and  also  in  adjust- 
ing the  compasses  that  they  should  be  tried  in  every  position,  a  table  of 
variation  being  made  out  for  every  degree  of  listing  over.  The  paper  was 
illustrated  by  drawings  of  the  vessel  and  of  her  rigging,  which  possessed  pe- 
culiarities, and  also  by  several  tables  for  the  correction  of  the  compasses. 

June  8. — The  following  papers  were  read: — "  On  the  Expamive  Action  of 
Steam."     By  Mr.  J.  M.  Heppel,  Grad.  Inst.  C.E. 

The  object  of  the  paper  was  to  deduce  a  more  exact  formula  than  those 
now  in  use  for  the  dynamical  effect  developed  by  steam  in  expanding  from 
one  pressure  to  another.  The  usual  method  of  computing  this  effect  neglects 
the  influence  of  the  variation  of  temperature,  which  always  accompanies 
change  of  density,  and  which  has  been  shown  to  modify  considerably  the 
corresponding  pressure.  M.  de  Pambour,  however,  has,  by  combining  Guy 
Lussac's  formula  for  the  relation  between  temperature  and  density  under  uni- 
form pressure,  with  that  of  Boyle  for  the  relation  between  density  and  pres- 
sure under  uniform  temperature,  deduced  a  formula  containing  the  density, 
pressure,  and  temperature,  from  which  any  two  being  given,  the  third  may  be 
deduced. 

What  was  further  done  in  Mr.  Heppel's  paper,  was  to  combine  this  formula 
with  one  by  Mr.  Scott  Russell,  expressing  the  relation  between  the  pressure 
and  temperature,  and  by  this  means  to  eliminate  the  latter,  and  obtain  a 
formula  containing  only  the  pressure  and  density.  From  this  formula  another 
was  easily  obtained,  showing  the  total  dynamical  action  developed  during  ex- 
pansion from  one  pressure  to  another,  and  the  results  were  given  in  a  tabular 
form,  exhibiting — 

1.  The  pressure  in  lbs.  per  square  inch. 

2.  The  relative  volume,  or  ratio  of  the  volume  of  steam,  to  that  of  the 
water  which  produced  it. 

3.  The  dynamical  effect  before  expansion,  or  the  number  of  lbs.  raised  one 
inch  by  the  evaporation  of  each  cubic  inch  of  water, 

4.  The  dynamical  effect  during  expansion,  or  the  number  of  lbs.  raised  one 
inch  by  the  steam  produced  from  one  cubic  inch  of  water  in  expanding  from 
a  pressure  of  100  lb.  per  square  inch  to  the  particular  corresponding  pressure. 
The  dynamical  effect  in  expanding  from  any  one  pressure  to  any  other,  must 
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be  clearly  expressed  by  the  difference  of  the  corresponding  numbers  in  this 
column. 

Tart  of  the  remainder  of  the  paper  was  devoted  to  showing,  that  whilst  the 
performanre  of  engines  coulil  not  possibly  be  expected  to  exceed  the  results 
ascertained  as  above,  it  should  not  fall  far  short  of  thera  in  the  case  of  en- 
gines of  good  construction.  In  conclusion,  a  simple  method  was  suggested 
of  ascertaining  the  magnitude  of  all  the  forces  in  action  during  the  working 
of  the  Cornish  engine,  independently  of  the  indicator. 

In  the  course  of  the  paper,  the  fallacy  of  the  theory  of  what  had  been 
termed  the  "percussive  action"  of  steam  was  ably  exposed  ;  and  although, 
from  the  paper  being  full  of  mathematical  formula,  it  was  not  well  adapted 
for  being  read  at  a  public  meeting,  it  evidently  possessed  great  merit  as  an 
investigation  of  an  important  subject. 

"  On  the  E.vpansive  Jetton  of  Steam."  By  Mr.  Tate,  mathematical  mas- 
ter of  the  Training  College,  Battersea. 

The  object  of  this  paper  was  to  demonstrate  and  apply  a  formula  some 
time  since  discovered  by  the  author,  expressing  the  law  of  the  expansion  of 
steam,  and  at  the  same  time  to  establish  certain  general  equations  relative 
to  the  work  of  steam,  applicable  to  all  formula:  professing  to  give  the  law  of 
volume  and  pressure.  It  also  examined  and  corrected  Pole's  formula,  which, 
although  a  decided  improvement  upon  Panibour's,  was  stated  to  be  not  suf- 
ficiently accurate  for  pressures  above  701b.,  or  below  IG  lb. 

M.  PiAROET  exhibited  in  the  library,  after  the  meeting,  specimens  of  his 
improvements  in  producing  ornamental  metal  surfaces,  formed  by  the  deposi- 
tion  of  metals  during  the  electrotype  process,  which  is  conducted  in  a  pecu- 
liar manner,  with  mixtures  adapted  to  the  effect  desired  to  be  attained.  The 
form  also  of  the  bath  is  peculiar,  and  when  the  plate  is  taken  out  of  it,  and 
otrthe  model,  it  exhibits  a  burnished  polish,  or  a  dead  appearance,  according 
to  the  preparation  used.  The  metal  thus  produced  is  stated  to  be  of  a  mucli 
better  description  than  metals  which  liave  not  undergone  such  process,  as  it 
is  more  flexible,  and  is  capable  of  withstanding  the  action  of  heat  without 
destroying  the  form  or  the  copper,  and  the  surface  will  not  tarnish  when  ex- 
posed  to  the  air.  Portions  of  any  pattern  can  also  be  silvered  by  a  similar 
process  ;  and  the  general  expense  is  about  one-third  of  that  of  engraving  or 
chasing,  while  the  boldest  or  most  minute  patterns  can  be  equally  well  pro- 
duced. 

Jnne  15. — "  On  the  Law  which  Governs  the  Discharge  of  Elastic  Fluids 
under  Pressure,  tlirough  short  Tubes  and  Orifices."  By  M'.  Froude,  M. 
Inst.  C.E. 

The  law  proposed  was  a  modification  of  that  which  has  been  usually 
assumed — viz. :  a  simple  application  of  that  which  holds  good  with  respect 
to  non-elastic  fluids;  this  law  is,  generally,  that  the  velocity  of  issue  is 
directly  as  the  square  root  of  the  pressure,  .ind  inversely  as  the  square  root 
of  the  density  ;  liut  this  law  neglects  wholly  the  reaction  that  must  arise 
from  the  expansion  necessarily  taking  place  in  the  course  of  issue.  The 
nature  of  the  action  was  illustrated  by  the  following  example  :  — If  a  balance 
lie  supposed,  with  an  equal  weight  in  each  scale,  one  of  the  weights  being 
a  spiral  spring,  like  that  of  a  S|)ring  balance  compressed  lengthwise  with 
its  axis  vertical,  and  held  in  a  slate  of  compression  by  a  cord.  Now  let 
the  cord  hv  siHl<lenly  reversed,  so  that  the  spring  is  enabled  to  extend  itself 
vertically  ;  tlie  scale  in  wliich  it  stands  will  obvinuslj  be  depressed,  the 
i^liring  reacting  on  it  as  it  expands  upwards,  and  continuing  to  press  till 
wholly  relaxed  ;  or  if  the  scale  in  which  it  stands  were  ascenduig  by  a 
preponderance  given  to  the  other  scale,  the  rate  of  ascent  would  lie  in  the 
.same  way  retarded.  The  amount  of  the  retardation  would  depend  on  the 
strength  and  the  weight  of  the  spring,  and  on  the  lengtli  to  which  it  wnuld 
entend  itself  when  released.  Now  in  the  discharge  of  an  clastic  fluid, 
there  is  an  action,  strictly  analogous,  operating  coatinuously,  however,  in- 
.stead  eii pa-  siiltum,  the  strength  and  weight  of  the  spnn;;  bi-ing  representeil 
by  the  i-Uislicily  and  density  of  the  fluid,  and  the  length  ti>  which  it  would 
extend  itself  by  the  degree  of  expansion,  in  the  course  of  issue.  The  re- 
duction in  quantity  of  discharge,  due  to  the  action,  was  to  be  measured  by 
(he  velocity  imparled  by  expansion,  to  each  panicle  of  the  clastic  fluid  in 
course  of  issue,  the  velocity  of  each  particle  after  expansion,  would  be  its 
velocity  before  expansion,  multiplied  into  the  rate  of  expansion,  and  the 
primary  force  must  he  subdivided  in  generating  each  additional  unit  of  ve- 
locity, so  that  the  portion  applicable  to  tlie  generation  of  velocity  before 
expansion,  would  be  the  whole  force  <livided  by  ihe  rate  of  expansion; 
thus,  the  velocity  before  expansion  would  be  divided  by  the  square  root  of 
that  rate.  For  inttance,  an  elastic  fluid  expanding  four  limes  in  course  of 
issue,  would  be  discharged  with  only  half  the  velocity  of  a  non-cIastic  fluid, 
under  the  siime  circumstances  of  pressure  and  density.  This  inodilication 
was  shown  to  fulfil  the  general  djnaniical  law  "that  a  given  force,  acting 
for  u  given  lime,  will  produce  a  given  nnnnentum,  vvhalever  be  the  weight 
of  the  mass  acted  upou."  This  ^eelned  to  be  the  essence  of  the  law  for 
non-elastic  fluids,  hut  il  was  disregarded  by  the  unmodified  application  of 
that  law  to  elastic  fluids,  in  which  there  would  be  a  great  accession  of  ve- 
locity, of  particles  issuing  under  a  given  pressure,  without  any  reduction 
of  quantity  discharged  in  a  given  lime  ;  if,  however,  the  quantity  be  re- 
duced as  proposed,  iu  the  ratio  of  the  square  foot  of  the  den^ity,  and  the 
velocity  be  accelerated  in  the  same  ratio — Ihe  final  momentuin  would  be 
llie  true  equivalent  of  the  pressure.  This,  in  its  practical  application,  ex- 
plained what  was  inexplicable  by  the  ordinary  theory. 

The  dilhculty  experienced  from  the  back  pressure  of  the  waste  steam  in 
locomotive    engines    was     exhibited,    showing,    that    at    tiO    miles    per 


hour,  this  would  he  at  the  least  equivalent  to  8  lb.  per  inch  throughout  the 
slioke,  thus  showing  a  loss  of  nearly  50  h.p.  As  applied  to  the  case  of  air, 
discharged  into  an  exhausted  receiver,  the  result  was  highly  curious.  The 
rate  of  discharge,  instead  of  increasing  throughout  as  Ihe  degree  of  vacuum 
was  increased,  would  be  maximum  at  15  inches  of  vacuum,  although  nearly 
uniform  for  many  inches  above  and  below  that  point ;  it  would,  however, 
progressively  decrease  above  that  point,  because  the  expansion  would  in- 
crea>e  in  a  higher  ratio  than  the  pressure,  and  ultimately,  at  the  point  of 
perfect  vacuum,  it  would  be  at  a  minimum  (indeed  stationary,  were  air 
perfectly  elastic),  because  at  that  point  the  expansion  would  be  iufinile,  but 
the  pressure  only  finite — viz.:  30  inches  of  mercury.  Experiments  made, 
by  permission  of  Mr.  Brunei,  with  the  South  Devon  Railway  atmospheric 
apparatus,  confirmed  the  theory.  The  line  traced  by  an  indicator  appara- 
tus was  shown  to  accord  very  closely  with  one  traced  by  this  theory,  whilst 
it  was  widely  at  variance  with  the  result  of  the  ordinary  theory. 

[Me  must  caution  our  readers  against  placing  any  confidence  in  the  new 
law  of  the  motion  of  elastic  fluids,  enunciated  by  Mr.  Fronde,  which 
seems  to  us  to  be  directly  opposed  to  the  fundamental  laws  of  dynamics. 
If  we  suppose  any  number  of  particles  acted  on  by  external  impressed 
moving  forces,  all  in  the  same  direction,  the  motion  of  the  centre  of  gravity 
of  the  particles  in  that  direction  will  be  the  same  as  the  motion  of  the  cen- 
tre  of  gravity  of  a  solid  body  of  which  the  mass  is  equal  to  the  sum  of  the 
masses  of  all  the  particles,  and  the  moving  force  the  sum  of  the  moving 
forces  acting  on  all  the  particles  ;  and  Ihis  law  is  true  wbateier  be  the  na- 
ture of  the  connection  between  the  particles  or  the  mutual  internal  forces 
which  they  exert  on  each  other.  In  the  case  of  the  motion  of  particles  of 
fluid  from  an  orifice— if  the  pressure  at  the  orifice  is  constant,  we  confess 
we  can  see  no  reason  why  the  quantity  discharged  in  a  given  time  should 
not  be  the  same,  whether  the  fluid  be  elastic  or  not — the  question  of  elasti- 
city or  non-elasticity  involving  merely  the  internal  or  molecular  connection 
of  the  discharged  particles.  Vie  wish,  instead  of  the  brief  and  not  very  in- 
telligible abstract  inserted  above, we  had  been  favoured  with  Mr.  Fronde's 
unabridged  analysis.  If  his  views  be  correctly  reported,  it  seems  to  us  that 
he  has  confounded  mass  with  volume  ;  at  all  events,  his  results  lead  to  an 
evident  absurdity — viz.,  that  if  air  were  perfectly  elastic  (as  indeed  it  is 
very  nearly),  and  the  vacuum  in  an  air-pump  were  perfect,  on  opening  the 
cock  of  the  receiver  no  air  would  flow  in.  We  think  that  if  Blr.  Froude 
repeats  his  experiments  with  a  well  constructed  air-pump,  he  will  be  con- 
vinced that  he  is  mistaken.  Let  him  take  an  exhausted  receiver,  with  a 
mercurial  gauge,  and  havingopened  the  cock,  note  the  times  of  the  mercury 
rising  from  0  to  5  inches,  5  to  10  inches,  10  to  15  inches,  respectively  ; 
— why  our  ear  at  once  detects  the  absurdity,  Mho  has  not  noticed  how 
the  hissing  of  the  air,  as  it  rushes  through  a  small  orifice  into  a  vacuum, 
changes  from  a  shrill  to  a  hoarse  note  ?  There  is  no  doubt  that  the  law  of 
theory  is  not  fulfilled  in  practice,  but  that  is  owing  to  the  friction — or  rather 
resistance — arising  from  the  particles  of  air  striking,  with  enormous  velo- 
city, against  the  inequalities  of  the  small  lube.  Neither  is  it  possible — at 
least  in  the  present  stale  of  analysis — to  estimate  exactly  the  pressure  at 
the  orifice.  But  the  same  difficulty  holds  in  the  case  of  inelastic  fluids, — 
for  llie  motion  of  which,  we  refer  the  reader  to  a  paper  in  the  Journal  for 
April ;  one  or  two  errors  which  escaped  us  at  the  lime,  in  the  proof,  will 
be  found  corrected  iu  the  Number  for  June.  For  the  "backpressure," 
we  recommend  our  readers  to  turn  to  the  Count  de  Pambour's  valuable 
work  on  the  steam  engine. — Editor.] 

Jnne  Tl. — "  An  Accnvnt  of  the  Plans  that  have  been  Proposed  /or  Con- 
necting the  Atlaiilic  and  Pacific  Oceans  liy  a  Sarigable  Canal."  By  Mr. 
JosEi'H  GLV^N,  M.Iust.  C.  E. 

The  author  took  a  review  of  these  projects  from  the  time  of  Corlez,  who 
proposed  to  cross  the  Isthmus  of  Tehuantepec  by  joining  the  waters  of  Ihe 
River  Coatzoccoalers,  which  flows  into  the  Gulf  of  Mexico,  with  those  of 
the  River  Chicapa,  flowing  into  the  Pacific,  by  the  Bay  of  Tehuantepec  ;  a. 
plan  which  has  lately  beeu  revived  by  Don  Jos^  de  Garay,  who,  with  the 
assistance  of  Siguor  Moro,  surveyed  the  country  from  sea  to  sea,  and 
showed  that  the  chain  of  mountain  is  there  broken  for  about  35  miles, 
giving  place  to  an  eleviiled  plain  or  table  land,  called  the  Mesa  de 
Tarifa, where  both  these  rivers  originate,  and  where  their  junction  could  be 
easily  effected.  The  objections  to  this  plan  are,  the  length  of  the  river 
navigation,  about  200  miles,  and  the  ascent  of  the  stream  to  the  Mesa  de 
Tarila,  about  200  ineties,  or  C56  feet  above  ihe  ocean.  The  survey  was 
made  under  ihe  patronage  of  the  Mexican  President,  General  Santa  Anna, 
who  professed  lo  grant  many  important  privileges  to  the  promoters.  The 
Isthmus  of  Nicaragua  was  next  examined,  and  after  that  the  course  of 
the  River  .St.  Johu  to  the  lake,  which  is  a  little  more  than  15  miles  distant 
from  the  Pacific  Ocean,  and  about  130  feet  above  its  level.  The  dis- 
tances and  the  levels  were  accurately  taken  by  Mr.  Bailey,  an  olficer  in 
the  Royal  Marines,  by  desire  of  General  Marazon,  President  of  the  Cen- 
tral American  Republic.  The  ridge  of  hills  intervening  between  the  lake 
and  the  ocean,  and  the  uncertainty  of  the  waters  in  the  River  St.  John, 
alternately  swollen  by  the  rains,  or  dried  up  by  the  heat  of  a  tropical  sua, 
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the  volcanic  character  of  the  country,  and  the  unhealthy  nature  of  the 
climate  on  this  river,  from  which  Lord  Nelson's  expedition  suflered  so 
much,  render  the  exeouiion  of  such  an  underlaking  at  iliis  place  very 
improbable.  The  Isthmus  of  Panama  presents  fewer  obstacles  than  any 
other  point— the  distance  from  sea  to  sea  is  only  about  3'J  miles— and  the 
country  is  traversed  for  nearly  the  whole  width  by  the  great  river  of 
Chagres  and  its  tributaries,  which  are  interlaced,  as  it  were,  with  the 
streams  flowing  to  tlie  Pacific.  The  chain  of  mountains  hero  sinks  into 
extensive  savannahs  and  forests,  with  a  few  detached  and  isolated  hills, 
and  small  elevations,  seldom  exceeding  .500  feet  in  height.  The  country 
was  surveyed  in  182S,  at  llie  instance  of  General  Bolivar,  by  Mr.  Lloyd, 
an  English  ofticer,  who  also  took  the  levels,  and  determined  the  diflerence 
between  the  two  oceans  to  be  Sj  ft.  (3-52),  the  waters  of  the  Pacific  being 
the  highest.  INIr.  Lloyd's  valuable  papers,  deposited  with  the  Koyal 
Society,  and  the  Royal  Geographicl  Society,  were  exhibited  to  illustrate 
the  paper.  A  survey  of  the  Itiver  Chagres  was  also  made  by  order  of  the 
Admiralty,  during  w  hich  Captain  Foster,  of  her  Majesty's  ship  Cliiiiiticlcfr, 
lost  his  life.  The  maps,  plans,  sections,  and  other  valuable  information 
deposited  with  these  societies,  seem  to  have  created  but  little  interest  in 
England  ;  but  they  have  been  diligently  examined,  and  extracts  and 
copies  taken  by  foreigners,  who  have  had  free  access  to  them,  especially 
by  the  French  ;  and  M.  Guizot  lately  sent  IM.  Napoleon  Garella,  as  engi- 
neer-in-chief, with  a  numerous  staH'of  assistants,  to  make  a  further  survey, 
and  ascertain  the  practicability  of  making  a  canal.  This  survey  has  fully 
confirmed  that  of  Mr.  Lloyd,  and  proves  that  there  are  no  obstacles  which 
engineers  and  contractors  of  the  present  day  could  not  encounter  and  over- 
come without  much  dilticulty  or  expense  ;  the  difficulties  being  more  of  a 
political  character,  and  to  be  dealt  with  by  statesmen  rather  than  by 
engineers. 

The  meeting  was  very  fully  attended,  and  an  interesting  discussion 
ensued,  in  which  his  Uoyal  Highness  Prince  Louis  Napoleon  took  an 
active  part.  He  had  evidently  studied  the  subject  carefully  on  the  spot, 
and  traced  a  line  between  the  lakes  Nicaragua  and  Leon,  which  he 
recommended  as  preferable  on  account  of  the  local  facilities,  the  salubrity 
of  the  climate,  the  already  populated  character  of  the  country,  and  the 
advantages  of  the  two  lakes,  which,  at  small  expense,  may  be  converted 
into  harbours,  accessible  at  all  times  for  vessels  of  heavy  tonnage.  The 
plans  proposed  by  his  Hoyal  Highness  appeared  to  meet  the  views  of  the 
meeting,  as  far  as  a  ship  canal  was  concerned  ;  but  it  was  agreed  that  for 
quick  transit  by  railway,  the  lines  traced  by  Mr,  Lloyd  over  tlie  Isthmus 
of  Panama  were  to  be  preferred. 

Conversazione.— The  President,  Sir  John  Rennie,  gave  his  two  con- 
versaziones on  May  29th  and  June  5th.  The  latter  of  these  was  one  of 
the  best  conversaziones  of  the  season,  forming  a  grand  union  of  the  men 
most  eminent  in  science,  literature,  and  art.  Additional  rooms  were 
thrown  open  in  Sir  John  Kennie's  mansion,  and  the  personal  attention  of 
himself  and  Mr.  Charles  Manby,  the  Secretary  to  the  Institution,  to  the 
hospitable  entertainment  of  the  guests,  made  the  meetings  particularly 
pleasing.  The  leading  feature  in  the  model-rooms  was  a  grand  collection, 
illustrative  of  the  progress  of  ship  building,  from  the  time  of  the  Pett's  to 
the  last  productions  of  the  Snrvejor-Gencral  of  the  Navy.  Next  to  them 
came  a  series,  showing  what  has  been  done  in  electric  telegraphs  and 
clocks.  A  mass  of  electric  telegraph  linas  gave  singular  evidence  of  the 
extension  of  the  system,  which  has  now  become  a  recognised  branch  of 
public  service.  It  is  a  curious  sign  <)f  the  age,  to  notice  the  Times,  in  a  late 
Dumber,  complain  of  the  mismanagement  of  the  Rugby  ti'leuraph,  by 
which  they  were  deprived  of  their  accustomed  racing  news.  The  v  isitors 
were  so  numerous  that  we  may  readily  be  excused  for  missing  many  of 
the  most  prominent.  The  Grand  Duke  Constantine  of  Russia,  being 
unable  to  attend  in  the  evening,  went  with  his  suite  to  a  private  view  of 
the  models. 

Count  D'Orsay  contributed  some  statuettes  and  busts  of  the  Emperor  of 
Russia,  Daniel  O'Connell,  the  Duke  of  Wellington,  6ic  ,  which  were  de- 
servedly much  admired.  Paintings  and  sketches  by  Landseer,  Oliver, 
Buss,  AVood,  Scanlan,  Digby,  Wyatt,  Boxall,  and  Ward  ;  enamel  paint- 
ings, by  Boue ;  chalk  drawings,  from  Jlr.  Fuller;  and  some  beautiful 
sketches,  from  Messrs.  Ackerman's  collection,  were  profusely  scattered 
throughout  the  rooms.  Taylor,  Williams,  and  Jordan,  had  some  excellent 
specimens  of  machine  carvings  ;  and  Mr.  Rogers  some  delicate  examples 
of  hand  carving. 

A  series  of  models  from  the  Admiralty  exhibited  the  construction  of  a 
60-gun  ship  at  various  epochs.  Other  models  illustrated  the  most  ap- 
proved forms  of  bows,  sterns,  and  midship  section  ;  and  the  general  lines 
of  the  vessels  composing  the  experimental  squadron  were  contrasted  by  a 
series  of  uniform  models.  The  wave  principle  was  illustrated  by  models 
from  Mr.  Scott  Russell  and  Dr.  Phipps  ;  and  the  progress  of  the  steam 
navy  was  exemplilied  by  models  of  vessels  and  engines,  constructed  l)y 
Messrs.  Rennie,  Maiidslay,  and  others;  with  screw  propellers  by  G. 
Uennie,  Wordcroft,  Hays,  and  Maudslay.  Models  of  Brunei's  block 
machinery,  and  Hurwood's  patent  scuttle,  were  appropriately  introduced. 

All  the  various  systems  of  electrical  telegraphs  were  represented,  and 
were  at  work  in  the  apartments  : — Bain's  electric  clock — Nott  and  Gam- 
ble's single-wire  telegraph — the  Electric  Telegraph  Company's  system,  as 
used  at  the  Adniiraity — Brett  anil  Little's  apparatus,  and  Brett's  writing 
telegraph,  in  which,  by  depressing  a  series  of  keys,  correspt)ndiog  leiters 
are  brought  into  contact  with  a  continuous  strip  of  paper,  and  the  commu- 
oicatioD  is  printed  at  any  number  of  miles  distant. 


Mr.  Cowper  contributed  a  series  of  models  of  the  old  French  and  other 
telegraphs,  in  order  to  form  a  contrast  with  the  present  instantaneous 
methods  of  communication. 

There  was  a  series  of  models  of  bridges  of  all  kinds,  amongst  which  we 
remarked  one  of  corrugated  cast  iron,  erected  by  Mr.  Barlow  on  the  Tun- 
bridge  Railway. 

The  wrought-iron  tube  bridge,  by  Mr.  R.  Stephenson,  at  Conway, 
beautifully  shown,  on  various  scales,  by  Salter's  elegant  card-board 
models. 

A  cast-iron  girder  bridge,  by  l\Ir.  Borthwick,  of  the  same  construction 
as  that  over  the  Dee,  at  Chester. 

The  drops  for  loading  coal  vessels  at  the  Bute  Dock,  Cardifl",  by  Mr. 
Hightoa,  appeared  to  be  an  ingenious  modification  of  the  system  used  in 
the  north. 

Stephenson's  long  boiler  locomotive,  Bessemer's  axles,  Dunn's  turn- 
tables, Stevens's  railway  signals,  and  Clarke  and  Varley's  new  atmos- 
pheric railway  tube,  formed  an  interesting  series  of  railway  models. 

Cochrane's  machine  for  saw  ing  out  carved  timbers  of  all  forms,  without 
waste,  was  worked,  and  was  universally  admired.  It  was  stated  that 
these  efficient  machines  were  now  being  introduced  into  the  royal  dock- 
yards. 

Little's  new  printing  machine,  by  which  the  number  of  sheets  now  dis- 
patched, great  as  the  quantity  seems,  can  be  doubled,  was  also  at  work, 
and  excited  much  attention. 

A  curious  clock,  made  by  Tonipion,  in  1070,  and  presented  by  Charles  I. 
to  the  Duchess  of  Cleveland,  was  exhibited  by  Mr.  Vulliamy. 

M.  Piaget  contributed  some  extraordinary  specimens  of  gold  electro- 
deposit  for  ornamental  work  for  clock  cases,  6cc.  It  appeared  from  the 
statements  that  this  introduction  would  make  a  great  diminution  in  the 
price  of  this  kind  of  work. 

A  collection  of  fossils,  from  the  Oxford  clay,  at  Trowbridge,  made  by 
Dr.  Mantell,  during  the  excavations  on  the  line  of  the  Wilts,  Somerset,  and 
Weymouth  Railway,  appeared  to  excite  attention  among  the  geologists  — 
as  did  two  casts  of  impressions  of  the  feet  of  some  unknown  species  of 
animal,  found  in  the  new  red  sandstone  in  the  United  States,  and  recently 
transmitted  to  Dr.  Mantell. 

A  revolving  disc  pendulum,  by  Mr.  Fronde,  for  rendering  uniform  the 
circular  revolution,  under  considerable  variation  of  the  maintaining  power. 

Otis' American  Excavator,  which  was  n^orked  on  the  Eastern  Counties 
Railway,  by  Mr.  Hyde,  and  that  of  Messrs.  Barber,  Brothers,  invented  by 
Colonel  Hamilton,  and  now  in  construction  for  dredging  the  port  of  Toulon, 
were  placed  with  Prideaux's  Excavator. 

A  model  of  the  Somerset-bridge,  of  110  feet  span,  by  Mr.  Brunei,  on  the 
line  of  the  Bristol  and  Exeter  Railway,  an  example  of  the  strength  and  sim- 
plicity that  may  be  attained  by  well-constructed  trussed  timber  bridges. 

Fuller  and  l)e  Berque's  application  of  thick  rings  of  vulcanised  India 
rubber,  alternating  with  metal  discs,  to  form  bulfer  springs  for  railway 
carriages. 

Davison's  system  of  cleansing  casks,  as  used  at  Truman  and  Hanbury's, 
and  other  breweries. 


SOCIETY  OF  ARTS,  LONDON. 

At  the  Annual  Meeting,  which  took  place  on  Thursday,  .Tune  10,  in  their 
Great  Room  in  the  .Vdclphi,— ll.R.H.  Prince  Alhcit,  as  President  of  the  So- 
ciety, filling  the  chair.  His  Knyal  Highness  congratulated  the  Society  on  its 
increasing  prosperity  and  usefulness  ;  and  proceeded  to  confer  the  honours 
which  had  been  awarded  to  authors  of  important  works  or  inventions  in  arts, 
mechanics,  and  manufactures  submitted  to  the  Society  during  the  past  year — 
and  many  of  them  exhibited  at  their  late  Exposition.  The  list  of  medals, 
&c.  awarded  on  the  occasion  is  as  follows  : — 

Tlie  GOL,D  MEDAt.  t.i  Jlessrs.  Davidson  imd  SyminRton,  for  their  method  of  applying 
CurreiUa  of  Heated  Air  to  Seasoning  Timber  and  to  the  various  Manufactures— IMessrs. 
H.  Mintou  and  Co.,  for  the  Models  of  a  Jug  and  Loving  Cup— Mr.  Thomas  Drayton,  for 
his  new  process  of  Silvering  Glass  \\ith  pure  Silver— and  John  Everett  Millais,  for  liis 
Original  Composition  in  Oil. 

The  GOLD  ISIS  MICDAL,  to  Messrs.  Rlchcrdson  and  Co.,  for  their  specimen  of 
Enamelled  Colours  on  Glass— Thomas  Brown  Jordan,  for  liis  .Machine  for  Carving  Wood, 
Stone.  &c.  for  ornamental  and  decorative  purposes— Mr.  Henry  fjrainger,  for  the  hest 
specimen  of  While  Earthenware  — Messrs.  H.  Minton  and  Co.,  for  the  I'est  specimen  of 
White  China- The  s:ime,  for  the  tjest  specimen  of  Deep  Blue  Colour  on  China— and  the 
same,  for  the  best  specimen  of  Green  Colour  on  Forcilain, 

The  Large  SILVER  MEDAL  and  10(.  Ins.,  to  Messrs.  D.  Pearce  and  C.  WorratI,  for 
their  design  and  model  of  a  Lamp  Pillar— Mr.  Charles  Meigh.  for  a  model  of  a  Mug  nrna. 
mcnled  in  relief— and  M.  F.  Abate,  lor  a  means  of  Preventing  the  Emission  of  No.\ious 
Vapours  from  Sewers.  The  s. one  Medal  and  .5/.  .'is.,  to  Mr.  John  Strudwick,  lor  his  de- 
sign for  a  Roller  Window  Blind— .Mr.  Daniel  Pearce,  for  his  design  for  Printing  on  China 
—Mr.  John  Philip,  for  his  design  lor  an  Earthenware  Mug  ornamented  in  relief— .Mr. 
Itedlake,  for  his  ilesign  for  a  Geometrical  Stamped  Druciel— and  Mr.  J.  Austin,  for  au 
Original  Composition,  and  specimen  of  Stained  Glass.  The  same  Medal  and  3(.  to  Mr. 
G.  Inman.for  his  Conip,iss  Plan.  The  same  .Medul.to  Mr.  Home,  for  his  Block  Printing 
in  Distemper— Mr.  Edward  Keys,  for  his  moJel  of  a  .Mug  ornamented  in  relief- Captain 
Carur  for  his  method  of  Snspeniling  a  Knapsack— Mr.  Fuller,  for  the  application  of  Vul. 
canized  India  Rubber  to  U.ailway  Duffer  Springs— Mr.  M'Sweny,  for  his  Improved  double 
cone  barrel  Steering  Wheel— IVlr.  C.  J.  Varley,  for  an  Apparatus  for  facilitating  the  use  of 
large  Gregorian  Telescope.s- Mr.  R.  Day,  jun  .  for  his  Model  in  Plaster  of  the  Martyrs' 
Cross.  Oxford— Mr.  W.  Ford,  for  his  Original  Model  of  a  Figure  of  Nebuchadnezzar- Mr. 
C.  S.  Kelsey,  for  his  Original  Figure  of  a  Greek  Youth- Mr  E.  J.  Physic,  tor  his  reduced 
M  odel  of  a  Figure  of  Mercury— Mr.  Westerburgli,  for  his  Portable  Level— Mr.  J.  Walker 
lor  his  Model  of  a  Sewer  Trap— Mr.  Chadley.  for  his  plan  for  Preventing  the  Emission  of 
Noxious  Vapours  Irom  Sewers— Master  H.  BursiU,  for  a  Cast  from  an  Original  Moilol  of 
the  Figure  of  Hercules— and  Master  Alexander  Slanesby,  for  a  Chalk  Drawing  of  Apollo 
Irom  the  round. 
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The  SILVER  ISIS  MEDAL  and  HONOHAUV  TESTIMONIAL,  to  Mr.  W.  Wood, 
for  his  Tuphlos'raph  for  Ihe  use  of  ihe  Blind.  The  sarac  Medal  and  1/.  I3.,  to  Mr.  G. 
West,  for  his  Microscopic  l>rau-ini<  of  the  Spine  of  the  Echinus.  The  same  Medal,  to 
Mr.  J.  UulCon,  for  an  Inatrument  for  facilitating  the  Cutting  of  Screws — Miss  Susan 
Dur;tnl,  for  an  Original  Bust  in  Piaster,  heing  a  Portrait— Jlr.  C.  Worrall,  for  a  Model  in 
Plaster  of  a  Candelabrum— Mr.  C  Fox,  for  an  Original  Composition  in  Plaster- Mr.  C. 
Hodyctts,  for  an  Oriyinai  Chalk  Drawing  of  the  Gladiator— Mr.  J.  G.  George,  for  a  Chalk 
Drawing  "f  the  Gladiator— Mr.  Arthur  O'Connor,  for  a  Chalk  Drawii-g  of  the  Head  of 
ot"  Jupiter — Miss  Rlury  Elizabeth  Dear,  for  a  Portrait  in  Chalk  and  other  Drawings — 3Ir. 
f[.  Souns,  for  a  Design  executed  in  Metal  of  the  Head  of  a  Greek  Warrior — Miss  .Jane 
Campbell  Bell,  for  a  Chalk  Drawing  of  a  Head — Mr.  F.  Sands,  for  an  Oil  Painting  of 
Birds  tYom  Nature — Mr.  E.  Hughes,  tor  a  Chalk  Drawing  of  the  Statue  of  Mars — ami 
air.  F.  Wright,  for  a  Clock  Case  carved  in  wood.  The  .Silver  Palette,  to  Master  Jatnes 
Webb,  for  a  .Sepia  Drawing  of  a  Tree  from  Nature.  Honorary  Testimonial  and  lil.  to  .Mr. 
Willtttt,  for  an  Apparatus  fur  facilitating  the  Collection  of  Liquid  Manure.  Honorary 
Tehtimonial,  to  Mr.  ThouKis  Lambert,  fur  a  Flexible  J:)iaphragni  Water  Valve — Mr.  G.  P. 
Jlayluy,  for  his  lirush  for  'I'ubular  Boilers — Mr.  W.  Milton,  lor  an  improved  Angular 
Drill  Stock — and  Mr.  T.  Itestell,  for  his  Compensation  Pendulum. 

In  addition  to  the  foregoing  prcmiunis,  various  sums  of  money,  amounting  together  to 
4^  guineas,  have  been  awarded  to  the  authors  of  works  of  merit  in  Art  as  connected  with 
manufactures. 


THE  DECORATIONS  OF  COVENT  GARDEN  THEATRE. 

Mr.  Laugher  read  a  paper  at  the  Decorative  Art  Society  on  the  Decorations 
of  Covent  Garden  Theatre,  1817,  considered  in  their  relation  to  art.  Allniliug 
to  the  practical  difficulties  to  be  overcome  in  so  brief  a  period,  he  snid,  that 
he  was  disposed  to  attribute  some  of  the  defects  in  the  design  to  the  necessity 
uf  using  such  available  embellishments  as  the  experience  of  the  architect 
enabled  him  to  collect  iivstanler ;  and  while  ailmitting  that  much  energy  and 
some  discrimination  might  be  detected  in  some  of  the  operations,  he  con- 
tended that  the  selection  of  an  ornamental  material  in  which  the  architect  is 
avowedly  interested,  and  its  unskilful  application,  were  equally  remarkable. 
The  material  thus  alluded  to  is  called  cannabic  ;  and  was  described  as  being 
composed  of  the  refuse  part  of  fla.\,  held  together  by  a  bituminous  matter, 
and  pressed  in  thin  sheets  into  intaglio  moulds,  producing  thereby  a  bassu- 
relitvo  surface  at  rather  less  expense,  and  of  greater  lightness,  than  papier 
mache  and  similar  substances.  The  author  considered  this  material  a  useful 
auxiliary  in  decoration ;  hut  in  the  present  ease,  the  distance  at  which  it  is 
placed  from  the  point  of  view,  together  with  injudicious  colouring  and  an 
excess  of  burnished  gilding,  cancel  the  interest  which  under  favourable  cir- 
cumstances accompanies  its  adoption.  Mr.  Laugher  complained  of  the  gloomy 
and  heavy  tone  of  red  and  shadow  pervading  the  boxes  :— the  divisions  being 
covered  with  crimson  and  tnarone  figured  paper,  with  a  crimson  carpet  on  the 
floor,  crimson  curtains  and  valances;  while  the  light  irapingeing  over  a 
smoothly  stuffed  cushion  in  front  covered  with  crimson  silk,  diffuses  a  red 
glare  by  no  means  favourable  to  the  appreciation  of  colour  elsewhere.  The 
arrangement  of  the  curtains  and  valances  was  said  to  be  meagre ;  and  it  was 
assumed  that  the  whole  had  been  intended  to  offer  a  quiet  effect,  with  a  re- 
liance on  the  value  of  the  silk  for  imparting  respectability.  The  grounds  oa 
which  CI  imson  had  probably  been  selected  for  these  purposes  were  discussed. 
If  as  a  background  to  a  picturesque  development  of  the  audience,  it  was  said 
that  it  totally  failed — and  if  with  reference  to  the  effect  of  the  general  in- 
terior, the  result  was  to  be  condemned  for  the  objectionable  and  inartistic 
effect  of  the  horizontal  strips  in  white  and  heavy-toned  red  in  harsh  and 
forcible  contrast,  placed  moreover  without  apparent  vertical  support.  The 
carved  fronts  to  the  boxes  were  not  considered  equal  in  respect  of  form  to 
those  at  the  St.  James's  Theatre;  and  the  general  effect  of  colour  upon  them 
was  described  as  pallid  and  faint — which  an  excess  oilmrnished  gilding  does 
nothing  to  relieve.  It  was  argued  that  gilding  ought  to  be  burnished  only 
in  a  very  slight  proportion  when  placed  on  a  white  or  a  light  coloured  ground  ; 
and  that  the  burnishing  had  in  this  case  completely  confused  the  delicate 
basso-relievo  forms  of  ornament.  The  ceiling,  it  was  observed,  offers  an 
agreeable  repose  to  the  eye  in  the  circidar  range  of  graduated  green  with  the 
full-toned  browns  prevailing  in  the  marginal  decorations.  The  general  effect 
of  tlie  colouring  throughout  the  embellishments  is  influenced  in  a  remarkable 
manner  by  the  crimson  boxes  in  which  the  spectator  is  ]ilaced  ;  and  this,  it 
was  argued,  constitutes  the  key-note  to  which  other  parts  offer  but  little 
accordance.  It  was  suggested  that  a  charming  effect  might  be  obtained  by 
the  application  of  different  colours  for  the  curtains  of  the  respective  tiers — 
also  that  the  divisions  in  the  boxes  ought  to  be  of  a  neutral  colour.  The 
character,  treatment,  and  propriety  of  selection  in  various  details  of  the  em- 
bellishments upon  the  box  fronts  were  described  and  commented  upon.  It 
was  said  that  forms  of  ornament  prevailing  at  almost  every  period  had  been 
applied  : — ancient  Greek,  Roman,  Renaissance,  Louis  XIV.,  Louis  XVI.,  and 
modern  French  combination,  bad  each  assisted  to  confuse  and  debase,  in  the 
motley  arrangement,  the  attributes  whose  aspects  they  wore ;  w^hile  the  ceil- 
ing itself,  which  it  was  stated  is  almost  the  only  portion  jiartaking  of  artistic 
manipulations,  owes  its  merits  to  examples  of  Le  limn.  The  introduction 
thereon  of  ropes  and  masks  in  basso-relievo,  and  meretricious  glitter  of  gild- 
ing,  whereby  the  allegoric  subjects  appear  in  abeyance,  were  considered  to 
mark  the  loss  of  skill  between  the  artists  of  that  and  those  of  the  present 
period. 

[We  do  not  by  any  means  concur  with  Mr.  Laugher  in  his  sweeping  con- 
clusions. We  cannot  see  how  the  lining  of  the  box  can  serve  as  the  key- 
note to  the  other  decorations,  and  it  has  never  produced  that  efl^ect  on  us. 
We  likewise  differ  from  him  in  toto  as  to  the  want  of  effect  of  the  crimson  as 
a  background  to  the  audience,  for  we  agree  with  those  who  hold  that  it  ad- 


mirably sets  off  the  dresses  and  appearance  of  the  company,  as  indeed  on 
theoretical  grounds  it  might  naturally  be  expected  to  do.  We  suspect  Mr. 
Laugher  has  seen  the  house  when  there  was  no  audience  in  it.  We  are  glad, 
however,  to  acknowledge  in  Mr.  Laugher's  essay  a  praiseworthy  endeavour 
to  raise  a  higher  standard  of  criticism. — Editor.] 


THE  STEAM  JET  FOR  VENTIL.iTING. 

Professor  Faraday,  in  a  former  lecture  delivered  at  the  Royal  Institu- 
tion *'  On  Mr.  Barri/'s  met/tod  of  warming  and  ventilating  the  new  House  of 
Lords",  mentioned  that  a  part  of  the  means  employed  for  securing 
a  current  of  air  sufficiently  abundant  to  insure  the  required  object  was  the 
use  of  a  jet  of  high-pressure  steam  in  the  ventilating  shaft  of  that  building. 
At  a  recent  meeting  Mr.  Faraday  explained  the  physical  conditions  of  such  a 
steam-jet,  and  the  relations  of  the  vapour  discharged  from  it  to  the  surround- 
ing air. 

More  than  forty  years  ago.  Dr.  Young  (Nat.  Phil.,  vol.  ii.,  p.  534)  had 
shown  that  wherever  any  elastic  fluid  was  forced  from  a  jet  with  but  small 
velocity,  the  steam  proceeded  for  some  inches  without  observable  dilatation, 
and  then  diverged  into  a  cone ;  but  that  when  the  pressure  on  this  vapour 
was  increased,  the  apex  of  the  cone  approached  the  orifice  of  the  jet ;  but 
whatever  might  be  the  amount  of  this  pressure,  the  form  of  the  cone  con- 
tinued the  same.  Mr.  Faraday  proceeded  to  notice  the  lines  of  motion  of  the 
particles  constituting  this  cone  of  vapour.  The  rings  of  smoke  produced  by 
the  combustion  of  bubbles  of  phosphuretted  hydrogen  on  the  surface  of 
water  were  exhibited.  The  revolution  of  each  of  these  hollow  rings  on  the 
axis  of  the  cylinder  which  forms  it  was  pointed  out,  as  was  their  gradual  ex- 
pansion when  rising  into  the  air:  and  it  was  shown  that  each  of  these  en- 
larging rings  miglit  be  viewed  as  a  magnified  element  of  the  cone  of  steam 
issuing  from  the  jet.  In  the  same  class  of  effects  Mr.  Faraday  placed  the 
rotating  clouds  of  smoke  which  are  seen  issuing  from  the  chimneys  of  steam- 
boats, &c.  The  force  with  which  the  particles  of  the  air  surrounding  the 
cone  of  steam  produced  by  a  powerful  jet  were  drawn  towards  it,  were  shown 
by  various  striking  experiments.  Hollow  balls  of  1  and  2  inches  diameter 
were  seen  drawn  into  the  cone,  and  sustained  floating  in  the  line  of  its  axis, 
even  when,  by  an  arrangement  of  the  apparatus,  this  axis  was  brought  35° 
out  of  the  perpendicular.  An  upright  glass  tube,  18  inches  long  and  1  inch 
diameter,  having  one  extremity  plunged  into  water  and  the  other  end  drawn 
into  a  capillary  jet  was  visibly  exhausted  of  its  contained  air  (the  water  being 
drawn  up  from  the  lower  end  of  the  tube)  when  the  capillary  jet  was  placed 
within  the  in-draugbt  of  air  occasioned  by  the  cone  of  steam.  Inclosing 
this  part  of  bis  subject,  Mr.  Faraday  explained  the  use  which  has  been  made 
of  a  cylindrical  or  conical  jacket  to  include  this  steam-cone,  and  thus  to  in- 
crease the  draught-power  of  the  jet.  In  the  arrangement  adopted  by  Mr. 
Barry  for  ventilating  the  House  of  Lords,  this  jacket  is  the  ventilating-shaft 
itself;  so  that  there  can  be  no  room  for  the  entrance  of  air  to  form  a  down- 
ward current  in  the  shaft.  This  mode  of  moving  air  has  been  adopted  in 
lead-works  and  other  manufactories,  for  the  purpose  of  washing  and  con- 
densing the  smoke  where  noxious  fumes  are  generated  in  the  processes. 
Noticing  the  coolness  of  the  high-pressure  steam,  even  near  the  orifice  of  the 
jet,  as  being  due  to  the  quantity  of  cold  air  rushing  towards  it  and  diminish- 
ing its  temperature,  Mr.  Faraday  connected  with  this  and  the  other  pheno- 
mena the  experiment  of  M.  Clement  Desormes — who  showed  that  when 
steam,  under  high  pressure,  is  allowed  to  escape  from  an  orifice  pierced  in  a 
plate,  and  a  flat  disc  is  brought  close  to  this  plate,  the  plate  and  disc  are 
made  to  adhere  together.  In  this  case,  the  elastic  force  of  the  steam  issuing 
from  the  jet,  and  which  tends  to  separate  the  plate  and  disc,  diminishes 
rapidly  in  its  course  from  the  centre  to  the  edges  of  the  disc  ;  at  the  same 
time,  the  radial  curients  by  their  in-draught,  as  before  illustrated,  bring  the 
two  plates  together  with  a  power  which  is  so  much  greater  than  the  former 
that  the  surfaces  adhere.  Mr.  Faraday  finished  by  noticing  the  danger  of 
conical  safety-valves  in  high-pressure  boilers,  when  the  lateral  expansion  of 
the  conical  surface  is  large  in  proportion  to  the  sectional  area  of  the  steam 
passage. 


TIRES  OF  RAILWAY  WHEELS. 

The  following  remarks  have  been  communicated  by  a  correspomlent 
("  X.  Y.  Z."),  to  the  liitilwdg  Reciiril : — "  It  was  S'^'cn  in  evidence,  at  an 
inquest  recently  held  to  decide  upon  Ihe  fatal  results  of  an  accident  wbicii 
occurred  on  the  Great  Western  Raihvay,  that  the  fracture  of  the  steel  tire 
of  the  driving-wheels  of  some  of  their  locomotives  was  by  no  means  an  un- 
usual occurrence,  and  that  even  those  tires  sometimes  snapped  when  the 
engines  were  not  running.  The  dreadful  eli'ectsof  the  accident  in  question 
make  it  evident  that  uothiug  should  be  omitted  by  which  risk  may  possibly 
be  mitigated  ;  and  to  this  end,  among,  probably,  many  better  suggestions,  I 
beg  to  offer  the  following,  both  as  respects  the  cause  and  its  removal. 

"  These  steel  tires  are  dovetailed  into  the  iron  wheel ;  and  being  let  in 
hot,  it  appears  to  be  assumed  that  the  sledge  hammers  of  the  forgers  will 
cause  the  two  metals— steel  and  iron— to  become  properly  welded  together. 
Now  this  I  venture  to  dispute ;  on  the  contrary,  I  am  convinced  nothing 
like  a  real  cementation  of  the  two  metals  will  be  eflecled.  If  this  assumption 
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be  coriect,  it  necessarily  follows  that  the  iron  felloes  of  the  wheel  will  be 
surrounded  by  a  distinct  steel  hoop.     Now,  the  transverse  section  and  body 
of  hoop  is  very  small,  compared  with  that  of  the  felloes,  or  iron  rim,  of  the 
wheel  —  consequently,  under  the  enormous   pressure  of  a  (ireat  Western 
locomotive,  the  steel  hoop  will  have  a  tendency  to  roH  oaf  longitudinally 
more  than  the  iron   rim  of  the  wheel  ;  and,  so  rolling  out  or  stretchinR,  it 
must  either  fracture  the  felloes,   or  the  iron  rim  itself,  if  it  is  let  into  its 
dovetailed  bed  very  tight ;  or  it  must  become  somewhat  larger  in  diameter 
than  the  fel!oes  of  the  wheels.     If  this  latter  be  the  result,  we  know  that 
the   wheel   and   the  steel   tire  cannot,  without  a  jerking  back  of  the  tire, 
make  the  same  number  of  revolutions  in  any  given  distance.     A  tire  so  en- 
larged, on  an  iron  wheel,  will,  when  the  wheel  is  in  revolution  with  a  heavy 
load  upon  it,   be  rolled  down  tight  into   its  bed  at  all  points  liehind  that  of 
its  contact  wiih  the  rail ;  and.  at  all  points  before  that,  it  will  be  thrown 
partly  up  and  forward  out  of  its  bed,  by  so  much  as  it  is  larger  in  diameter 
than  the  felloes  of  the  wheel.     But  when,  from  any  cause — such  as  an  in- 
crease of  speed,  or  at  some  portion  of  its  bed  w  here  the  steel  rim  fits  tighter 
— this  kind  of  slipping  of  the  larger  outer  rim  on  the  smaller  inner  one,  can 
no  longer  be  maintained,  the  outer,  that  is  the  steel  rim,  must  snap, and  its 
fractured   pieces   frequently  fly  oft"  with  great  force.     But  it  is  staled  that 
these  tires  sometimes  snap   when  the  engine  is  not  in  niotiou.     Here  the 
laws  of  expansion  and  contraction,  probably,  come  into  action.     Supposing 
a  sleel  tire  not  to  have  been  rolled  out,  as  previously  assumed,  in  running ; 
then,  when  the  engine  comes  to  a  state  of  rest,  the  wheel  will  begin  to  dis- 
charge into  the  atmosphei-e  the  extra  amount  of  heat  it  has  acquired  during 
its  rapid  journey  ;  and,  though  the  contractive  forces  of  iron  and  sleel  are, 
in  like  conditions,  nearly  the  same,  yet,  the  tire  being  the  outside,  will  cool 
faster,  and  contract  at  lii'st  moi'e  than  the  body  of  the  wheel ;  and  hence  it 
will  he  likely  enough  to   snap,  particularly  when  the  hardness  of  the  steel 
is  considered.     The  converse  of  all   this  even  might  account  for  the  flying 
oii' of  those  tires  when  running,  without  suj)posing  there  were  any  rolling 
ont  of  the  metal  under  the  enormous  load  of  the  engine,  with  all  its  ham- 
merhig  on  the  rails.     Now,  if  the  cementation  of  the  steel  tire  and  the  iron 
felloes  of  the  wheel  were  perfect,  the  risk  of  all  such  accidents  would  seem 
to  be  obviated  ;  and  this  occasions   me  to  mention,  that  I  some  time  back 
observed   that  a  patent  had   been  taken  out   by  a  Sheffield   gentleman — I 
think   of  ihe   name  of  iSanderson^for   ueldiug  a  steel  plate,  of  sufKcient 
thickness,  on  an  iron    bloom,  and  then   rolling  out  into   bars.     In  fact,  it 
seemed  to  me  that  this  was  a  plan  for  plating  iron  with  steel,  precisely  on 
a.  similar  method  with  that  of  plating  copper  with  silver,  as  loug  practised 
in  the  well-known  She/held  plated  ware.     I  have  not  been   in  the  way  of 
learning  whether  this  patent  has  been  successfully  worked  out ;  but  it  ap- 
pears to  me  it  might  he  well  worth  the  while  of  any  railway  company  using 
steel  tires  to  inquire." 
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ARMY  (AND    NAVY   CLUB   DESIGNS. 

DiiAP.  Sir, — On  the  part  of  my  brother  and  myself,  I  beg  to  say  that 
we  obseive  in  your  valuable  periodical,  at  page  174  of  the  last  number, 
that  we  are  held  up,  t\v  cathedra,  as  being  guilty  of  pei'petratiug  an  un- 
truth in  ihc  design  for  the  Army  and  Navy  Club  house,  exhibiting  by  us 
in  the  gallery  of  ihe  Royal  Academy.  As  we  took  the  trouble  of  making 
a  drawing  of  Winchester  House,  for  the  i>urpose  of  regulating  our  own 
design,  and  also  the  liberty  of  sending  to  the  secretary  and  committee  that 
drawing,  for  the  purpose  of  affording  a  test  of  the  correctness  of  the  designs 
submitted;  and  knowing,  as  we  do,  that  the  perspective  of  our  drawing 
is  correct,  for  it  is  our  own  handiwork,  1  beg  of  your  justice  to  make  this 
exculpation  as  public  as  the  odium  cast  by  your  reviewer  upon,  dear  Sir, 

Your  obedient  servant, 

John  \V.  Papwoktii. 

10,  Caroline-street,  Bedford-square,  18th  June,  1S47. 

*,*  I  write  this  because,  in  a  perspective  view,  such  an  erri: 
as  the  case  may  be,  is  hardly,  if  at  all,  justifiable. 


•  or  liberty, 


NOTES  OF  THE  itlONTH. 

Avignon  and  3Jarseilli-s  Ilailway. — A  serious  disaster  has  occurred  on 
the  new  line  of  railway  between  Avignon  and  Marseilles,  which  was  just 
I'eady  to  be  opened.  The  viaduct  which  carried  the  railway  over  the  river 
Neurthe,  one  of  the  principal  works  of  art  upon  the  line,  has  fallen.  The 
particulai's  of  this  event  had  not  reached  Paris,  but  it  appears  that  no  lives 
have  been  lost.  The  damage  to  the  company  will  amount  to  from  two  to 
three  millions  of  francs. 

Crimple  Viaduct. — This  magnificent  viaduct  will,  when  completed,  form 
one  of  the  most  wonderful  of  the  achievements  of  science  in  railway  con- 
struction in  the  kingdom.  Its  massy  towering  piers  are  now  all  reared, 
and  its  lofty  expansive  arches,  stretching  their  wide  concavities  across  the 
deep  glen,  will  shortly  be  brought  to  a  close.  Those  of  our  readers  who 
may  be  unacquainted  with  this  structure,  may  feel  somewhat  interested  by 
a  brief  description  of  its  situation,  and  an  accurate  admeasurement  of  its 
gigantic  form.  Its  situation  is  about  a  mile  to  the  south-east  of  Harrogate ; 
it  is  intended  to  convey  the  Harrogate  and  Church  P'enton  line  of  railway 
across  the  Crimple  Valley.  The  viaduct  consists  of  31  arches,  each  of  52  ft. 
span,  and  the  loftiest  are  130  ft.  in  height.  The  piers  on  which  they  rest, 
32  in  nouiber,  are  about  20  it.  each  in  thickness  at  the  base,  and  are  com- 
posed of  immense  blocks  of  hard  granite.  The  top  of  each  pier,  immedi- 
ately beneath  the  springer,  is  8  ft.,  and  the  quoins  4  ft.  in  thickness.  The 
abutments  are  thickly  flanked,  and  joined  by  lofty  embankments.  The 
line  at  the  south  end  is  carried  through  a  long  deep  tunnel ;  while  at  the 
opposite  extremity  it  proceeds  along  a  deep  rocky  cutting.  The  whole 
length  of  the  masonry  is  about  18361:.  Between  the  first  and  second  but- 
tresses at  the  south  end  runs  the  line  of  the  Leeds  and  Thirsk  Railway, 
which  is  carried  along  the  mountain  side  a  considerable  distance,  and 
afterwards  thrown  across  the  vale  by  another  viaduct,  which,  however, 
appears  very  diniiuntivo  compared  with  the  one  described  above.  The 
part  of  the  valley  over  which  the  monster  viaduct  is  thrown,  is  a  beautiful 
and  romantic  little  defile  between  two  high  rocky  mountains,  whose  steep 
and  rugged  sides  are  covered  with  a  profusion  of  heath,  brushwood,  and 
other  kinds  of  vegetable  life,  indigenious  to  the  mouutain  soil. — Harrogate 
Herald: 

The  Exhibition  of  Oil  Paintings  at  Westminster  Hall,  must,  be  looked 
upon  as  satisfactory  on  the  whole,  while  the  awards  of  the  Commissioners 
can  scarcely  be  impugned.  The  works  are  120  in  number.  The  500/. 
prizes  are  given  to  Mr.  Armitage,  for  his  Battle  of  Meanee,  a  most 
spirited  work;  to  Mr.  F.  R.  Pickersgill,  for  the  Burial  of  Harold;  and 
to  Mr.  G.  F.  Watts,  for  his  Sketch  of  Alfred  inciting  the  English  to  meet 
the  Danes  at  Sea.  The  300/.  prizes  are  given  to  Messrs.  John  Cross, 
P.  F.  Poole,  and  J.  Noel  Paten.  The  200/.  prizes  to  Messrs.  J.  E.  Lau- 
der, Charles  Lucy,  and  J.  C.  Horsley.  Among  the  remaining  meritorious 
works  are  those  of  Mr.  S.  Gambardella,  Mr.  Wm.  Cave  Thomas,  Mr. 
Salter,  Mr.  Crowley,  and  Mr.  Brunning.  The  great  defect  is  in  the  choice 
of  subjects,  sVuiwing  the  want  of  liberal  education  on  the  part  of  the  arti  sis 
It  was  not  so  in  the  middle  ages  ;  but  now  the  artist  thinks  he  need  only 
study  with  his  pencil,  that  he  can  learn  enough  by  his  own  observations, 
without  having  recourse  to  the  observations  of  others.  The  partisans  of 
'■  art-cultus"  and  artistic  neology  had  better  look  to  this. 

The  Opening  of  Hartlepool  West  Harbour  and  Docks,  situate  near  the 
village  of  Stranton,  about  a  mile  and  a  half  to  the  south  of  Hartlepool, 
close  upon  the  sea-shore,  has  taken  place.  The  dock  comprises  an  area 
of  about  eight  acres  of  water,  and  has  substantially^built  quay  walls  on 
every  side,  and  in  cases  of  danger  is  calculated  to  afford  a  convenient  place 
of  shelter  and  security  for  a  large  number  of  vessels.  The  harbour  com- 
prises about  fourteen  acres  of  water,  and  is  enclosed  by  two  bold  piers 
jutting  into  the  sea,  the  whole  built  in  the  most  solid  and  substantial 
manner.  Vessels  can  always  be  afloat  in  the  dock  with  twenty-three  feet 
of  water,  if  required.    A  graving  dock  has  also  been  commenced. 
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OmxtiARY  — M'e  have  to  reconl  the  de;ith  of  Mr.  Jolin  Huoaarotti  I'ap- 
worth,  late  Vice-President  of  the  Royal  Iiistilute  of  Hritisli  Architects, 
which  occurred  on  A\'ednesday,  the  IGlli  ult,,  at  liis  residence,  Park  Knd, 
St.  Neol*s,  wliilher  he  had  retired  from  I^ondon.  after  more  ihan  tifly  years 
of  professional  practice.  I''arly  in  life,  his  excellent  judgment  and  a  kind 
hear'  acquired  for  him  the  intimacy  of  the  leadin;^  artists,  aud  also  the 
ronlidence  of  many  weaUhy  amateurs  as  to  the  direction  of  Iheir  patronage, 
and  as  lo  ihe  decoration  of  their  mansions;  in  Uiis  course  he  uri^iiiaied  and 
accomplished  tho  adoption  of  the  tasteful  style  of  modern  furniture,  from 
which  cause  he  was  selected  by  government  to  carry  out  the  foundation  i>f 
the  School  of  Design  at  Somerset  House.  His  works  on  garden  aud  rural 
architecture,  very  favourably  received  by  the  public,  were  the  results  uf 
his  experience  in  landscape  gardening;,  which  he  Joined  as  a  profesaiou 
with  his  other  art.  Amongst  the  clients  to  whom  he  owed  an  extremely 
varied  practice,  he  numbered  several  of  the  late  branches  of  the  roy<ii 
family,  especially  the  Princess  Charlotte,  and  also  the  jjresent  Kin^  ol 
Wiirlemberi^.  fiom  whom  he,  having  desi^ni'd  the  Palace  and  En;;lish 
l^ark  at  Kannstadt,  leceived  the  appointment  (ff  architect  to  his  .Majesty. 
His  ?on  will  have  the  satisfacliun  of  reniemberin;;  how  highly  Mr.  Pap- 
worlh  was  respected,  not  only  by  Ids  private  friends  and  by  his  clients, 
hut  by  lliose  severer  judges,  Ihe  members  of  bis  own  profession,  lo  whose 
splendid  token  of  their  esleeni  we  gave  publicity  at  the  beginning  of  liie 
year. 


LIST    OF    KSW    PATENTS. 

CHANTED    IX   EXGLAN'D    TUOM  MAY    22,     TO  JUN'E    24,    1847. 

Six  Months  alkwedfor  Enrohnent,  unless  otherwise  expressed. 

Henry  John  Nicoll,  of  114,  Regeiit-sireet,  Middlesex,  tailor,  for  "Improvements  iu 
garments,  and  in  pocli'ets,  bags,  and  other  receptacles." — Sealed  May  22. 

Sydney  Smith,  of  the  county  of  the  town  of  Nottingham,  engineer,  for  **  a  certnin  Itn- 
jiroved  apparatus  for  di-tfrinining  the  pressure  of  steum  in  boilers,  and  regulating  the 
dampers  of  a  furnace.*' — May  22.        ' 

William  Bridges  Adams,  of  Old  Ford,  in  the  county  of  Middlesex,  engineer,  and  Robert 
llichardBon,  late  uf  Miiuiiingtree,  in  the  county  of  Essex,  but  now  of  Hadleigh,  in  the 
county  Of  Sutfjlk,  for  "  certain  Improvements  in  the  construLlion  of  railways,  and  of  en- 
gines and  carriages  used  thereon,  aud  also  in  transport  and  storage  arrangements  for  the 
conveyance,  management,  and  preservation  of  perishable  articles." — May  22. 

Moses  Poole,  of  London,  gentleman,  for  *'  Improvements  in  the  construction  of  pneu" 
matic  sprir  gs  and  presses."     (A  communication.) — May  22. 

Jean  fllarie.Fourmentin,  of  Neiv  Bridge-street,  IJlackfriais,  gentleman,  for  '*  Improve- 
menta  in  the  manufacture  oi  carbonate  of  lead."— May  22, 

William  Edward  Newton,  of  Chancery-lane,  Middlesex,  civil  engineer,  for  **  a  new  o^ 
Improved  instrument  or  apparatus  for  making  or  inanu'acturiug  capsules  for  enclosing 
medicines,  preparations,  or  other  liquid  or  solid  preparations."  (A  communication.) — 
May  22. 

John  Aitken,  of  Rusaell-street,  Bermondsey,  leather  dresser,  for  *'  Improvements  In 
steam-engines  or  atmospheric  engines,  in  distilling  and  pumping  water." — May  22. 

William  Dyne,  of  Rochester-terrace,  Stoke  Newington,  fifiddlesex,  corn  mercliant,  and 
Morys  Haggar,  of  Church-street,  Stoke  Newington,  for  "certain  Improved  apparatus  for 
protecting  life  and  property  in  cases  of  shipwreck." — Dlay  22. 

Charles  Chinnock,  of  52.  Regent's  Quadrant,  Middlesex,  for  "  Improvements  in  regu- 
lating Miotion,  and  controlling  friction  iu  the  joiuls  and  other  parts^of  furttiture,  machinery, 
and  carriages." — May  22. 

Henry  Le  Lievre,  of  Clevelaud-street,  Mile-end,  Middlesex,  for  "Improvements  in  dye- 
ing and  stretching  silk,  and  in  finishing  plush," — May  24. 

Pierre  Armand  Le  Comte  do  Fontainenioreaii,  of  4,  South-street,  Finsbury,  London,  for 
•'  certain  Improvements  irt  the  machinery  for  cutting  wood,  and  in  laying  and  uniting 
veneers."     (A  communication.) — May  2.'». 

Christian  Schiele,  late  of  Frankfort  on  the  Maine,  but  now  of  Manchester,  fjr  '*  certain 
Improvements  in  machinery  or  apparatus  fur  tondeusing  steam,  which  saldimproveraeDts 
are  also  applicable  to  other  similar  purposes," — May  27. 

Alexander  Allan,  of  Crewe,  in  tha  county  of  Chester,  engineer,  for  "certain  Improve- 
ments in  turn  tables,  to  be  employed  on,  or  in  connection  with  railways,  part  or  parts  of 
which  said  improvements  are  also  applicable  to  the  construction  of  tubular  boilers  "— 
May  27. 

Henry  Gilbert,  of  Marina.  St.  Leonards,  surgeon,  for  "  Improvements  In  apparatus  for 
holding  sacks  to  facilitate  the  filling  them  with  corn  or  other  material." — May  27. 

Henry  McEvoy,  of  Hall-street  Works,  Birmingham,  macliioist,  for  "  ImprovemCDta  in 
the  manufacture  of,  and  in  the  packing  hooks  and  eyes."— May  27. 

Benjamin  Thorneycroft,  of  Wolverhampton,  iron  master,  for  "Improvements  in  the 
manufacture  of  rails  for  railroads." — May  27. 

James  Johnstone,  of  Willow  Park,  Greenock,  Esq.,  for  "  certain  Improvements  la  the 
manufacture  of  sugar."— May  27. 

James  Blewitt,  of  Llantarnam  Abbey,  Newport,  in  the  county  of  MonraoHth,  Esq.,  for 
"  Improvements  in  the  manufacture  of  malleable  iron." — May  27. 

Archibald  Brooman,  of  Fleet. street,  tor  "  certain  Improvements  in  the  processes  and 
machinery  employed  in  scouring  and  bleaching."     (A  communication.)— May  27. 

Alfred  Stevens,  of  2,  Queen's  Terrace,  Saint  John's  Wood.  Middlesex,  chemist,  for  "  a 
new  or  Improved  preparation  or  preparations  ot  certain  substances  for  making' various 
glutinous  compounds." — May  29. 

Francis  Bernard  Bekaert,  of  Rue  Royale,  Exterieure,  Brussels,  in  the  kingdom  of  Bel- 
gium, for  "  a  method  of  increasing  the  quantity  of  cream  procured  from  milk,  and  pre- 
serving milk." — May  29. 

William  Home,  of  Long-acre,  Middlesex,  coach-maker,  George  Beadon,  of  Battersea 
Fields.  Surrey,  and  Andrew  Smith,  of  Millwall,  Middlesex,  engineer,  for  "Improvements 
in  wheel  carriages." — June  '^. 

Josiah  George  Jennings,  of  Great  Charlotte-street,  Blackfriars,  for  "  Improvements  in 
water-closets,  and  in  making  joints  and  connections  ul  pipes."— June  3. 

Christopher  NIekels,  of  York. road,  Si;rrey,  gentleman,  for  "  Improvement  in  the  manu- 
facture  of  woven  fabrics,  and  in  giving  elasticity  to  certain  articles  of  fabrics."— June  3. 

John  Hill,  of  Hulme,  near  Manchester,  machine  maker,  for  "  Improvements  in  looms 
for  weaving  certain  kinds  of  doth.'*— June  'i. 


tliomas  Woodbridge,  of  No.  10,  Osborne-strcet,  Whitechapel,  Middlesex,  corn-dealer, 
for  "a  certain  Improvement  or  certain  improvements  in  steam  engines."— June  a. 

Samuel  Benjamin  Edward  Berger,  of  Abchurch-lane,  in  the  city  of  London,  merchant, 
for  "  certain  Improvements  in  the  coDstruLii.m  of  ralUvny  carriages,"— June  ;J. 

George  Taylor,  of  Holbeck,  near  Leedf,  mechanic,  for  "  Impiovements  in  the  construc- 
tion of  engines  and  carriages  to  be  used  0!i  rail  ivays."— June  3. 

Richard  Clark,  of  447,  West  Strand,  lamp  manufacturer,  for ''certain  Improvemeota 
In  the  production  of  artificial  light,  and  in  burners,  lamps,  and  candlealicks." — June  3. 

S.imuel  Kllen,  of  Cir.inge-road,  Bermondsey,  gentleman,  fjr  "Improvements  In  the 
manufucturff  of  losh  hide  leather  and  other  oiled  leathers."— June  8. 

Charles  Larrard,  of  Leicester,  machinist,  for  "  Improvements  in  machinery  for  cutting 
wood  for  the  manufacture  of  bobbins  and  other  articles." — June  H. 

Henry  Cox,  of  No.  2,  Chappel-place.  Battersea  Fields,  Surrey,  for  "  Improvements  la 
the  preserving  and  preparing  of  wood,  bricks,  tiles,  and  other  substances." — June  iO. 

Bondv  Aiulay.  of  Rotherhithe,  in  the  county  of  Surrey,  printer,  and  Abraham  Solomons, 
of  the  city  of  London,  merchant,  for  "  certain  Improvements  in  the  manufacture  of  char- 
coal and  other  fuel."— June  10. 

William  Darling,  of  Glasgow,  Scotland,  iron-founder,  for  "  Improvements  In  moulding, 
and  in  tlie  manufacture  of  certain  articles  of  cast  iron."— June  10. 

William  Beckett  Jolmson,  of  aidhcheiter,  engineei,  for  "certain  Impiovements  In  the 
construction  of  locoivintive  engines,  to  be  used  upon  rail  or  other  ways,  which  improve* 
meiits  are  also  applicable  to  carriages  used  upon  I'lilways." — June  12. 

James  Johnsnn,  of  Bradley,  in  the  county  of  Stafford,  iron  founder  and  boiler  maker, 
for  "  Improvements  in  the  manulacture  of  rivets,  ral.way,  or  other  plus,  bolts,  nuts,  and 
spikes."— June  12. 

John  Merct^-r,  of  Oakenshaw,  and  John  Greenwood,  of  Church,  both  In  the  county  of 
Lancaster,  chemists,  for  "  Improvements  In  certain  substances  applicable  to  the  manu- 
fHcture,  scouring,  and  washing  wool  and  woollen  fabrics  and  other  substances."— June 
12. 

George  E<lmund  Donistiiorpe,  of  Leeds,  In  the  countyof  York,  manufacturer,  for  "  Im- 
provements III  weaving  and  spinning  wool  and  flax,  and  In  treating  wool  previous  to  spin- 
ning, mid  heckling  flax." — June  12. 

Josej  h  Wilcock.  of  IJarnsby,  in  the  county  of  York,  gentleman,  for  "  certain  Improve- 
ments in  tlie  ventilation  of  mines." — June  12. 

James  Richards,  of  New  York,  engineer,  for  "  Improvements  in  constructing  pistons." 
—June  12. 

Francis  BoA-ers  Stevens,  of  Hoboken,  in  the  county  of  Hudson,  in  the  State  of  New 
Jersey,  in  the  United  Stales  of  America,  engineer,  for  "  Improvements  in  applying  means 
uud  apparatus  to  ships  and  vessels,  to  improve  their  speed."—  June  12. 

John  Lane,  of  OrieUstreet,  Liverpool,  brewer,  fgr  "  Improvements  iu  railway  carriages 
and  cnginus."-  June  1'). 

Rich;ird  Roberts,  of  Manchester,  engineer,  for  "  Improvements  in  machinery  for  pre- 
paring and  ipiniiing  cotton,  and  other  fibrous  substances." — June  \b. 

James  Timmins  Chance,  of  Handsworth,  in  the  county  of  Stafford,  glass  manufacturer, 
for  "  Improvements  in  the  manufacture  of  glass."     (A  commuuicaticn.) — June  l.'i. 

John  Lane  Higgins,  of  Oxford. street,  Middlesex,  Esq.,  for  "  Improvements  in  the  con- 
Btruction  of  winches  and  windlasses."- June  \b. 

Frederick  Tlieodore  Philippe,  of  Bellfield  Hall,  in  the  countyof  Lancaster,  calico  printer, 
for  "certain  Improvement«6  in  machinery  or  apparatus  for  stretching,  drying,  and  finish- 
ing woven  fabrics." — June  15. 

Alexander  Symons,  of  London-street,  Fenchurch-street,  merchant,  for  "  Improvements 
in  railway  carriages  In  preventing  accidents  on  railways,  and  ascertaining  the  speed  of 
carriages."— June  \'y. 

James  Houghton,  of  Oldham,  in  the  county  of  Lancaster,  for  "certain  Impiovements 
in  machinery  or  apparutuK,  to  be  used  In  the  preparation  and  spinning  of  cotton,  wool, 
and  other  fibrous  substances. "—June  IS. 

Henry  Pooley,  of  Liverpool,  iron  founder,  for  "  certain  Improvements  In  weighing  ma- 
chines."—June  It). 

James  Hill,  of  Staley  Brid^-e,  in  the  county  of  Chester,  cotton  spinner,  for  "  Improve- 
ments  in  or  applicable  to  certain  machines  for  preparing,  spinning,  and  doubUog  cotton, 
wool,  and  other  fibrous  substances." — June  19. 

Samuel  Keeling,  of  Haidey,  in  the  county  of  Stafford,  for  "an  Improved  method  of 
making  candlesticks."— June  I'.t. 

Jjines  Murdock,  of  7,  Staple  Inn,  Middlesex,  patent  agent,  for  "an  Improved  mode  of 
manufacturing  woven  goods  figured  on  both  sides." — June  VJ. 

Francois  Henri  Bickes,  of  Mayence,  on  the  Rhine,  gentleman,  and  Meyer  Henry,  of 
Colonial  Chambers,  Crutched  Friars,  merchant,  for  "certain  Improvements  in  rearing, 
manuring,  or  preparing  corn,  seeds,  plants,  and  trees,  and  in  fertilizing  land."— June  11*. 

WlUiaui  Vickers,  of  Sheffield,  steel  manufacturer,  fur  "  Improvemeuts  ia  the  manufac* 
turer  of  Iron."— June  11'. 

Thomas  Russell  Crampton,  of  Adam-street,  Adelphi,  engineer,  for  "Improvements  la 
locomotive  engines-"- June  ISI. 

James  Bobertson,  of  Great  Howard  street,  Liverpool,  for  "  Improvements  in  the  ma- 
nufacture of  casks  and  other  wooden  vessels,  aud  in  machinery  for  cutting  wood  for  that 
aiid  other  purposes."- June  19. 

John  Macintosh,  of  Bedford-square,  Middlesex,  for  "  Improvements  in  engines  to  be 
worked  by  steam  or  other  suitable  Huid,  and  improvements  in  propelling  carriages  and 
vessels."— June  22. 

James  Souttcr  and  William  Frederick  Hammond,  of  the  Spread  Eaple  Works,  Lime- 
house,  engineers,  for  "certain  Improvements  in  the  steam  engine,  and  in  machinery  fur 
propelling."— June  22. 

John  Obadiah  Newell  Rutter,  of  Brighton,  gas  engineer,  for  "  certain  Improved  me- 
thods of,  or  apparatus  lor  conveying  intelligence." — June  22. 

Henry  Mapple,  William  Brown,  and  James  Lodge  i'\Iapple,  of  Chilils  Hill,  Hendon,  for 
**  Iniprovenients  in  coiumunicating  intelligence  by  means  of  electricity,  and  in  apparatus 
relating  thereto,  part  of  which  improvements  are  also  applicable  to  other  like  purposes.*' 
June  2y. 

John  Richard  Watson,  of  Pentonville,  Middlesex,  gsntleman,  for  "an  Improved  instru- 
ment for  registering  angles  at  Bea." — June  24. 


ERRATA. — In  the  last  number  of  the   Journal,  in  our  review  of  Mr, 
Haun's  "Treatise  on  the  Steam  Engine,"  page  J95,  for 


X  —  p{\  —  cos  ^)  -^ —  COS  Qj 


read 


a-  =  p  (I  —  cos «?>)  -f  r  (1  —  -~  cos  e). 
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THE  NEW  PALACE  AT  WESTMINSTER. 

C  With  an  Engraving  of  the  House  uf  Lords,  Plate  XII.) 

CiiARLcs  BarrYj'Esq.,  Architect. 

M'e  this  month,  agreeably  to  our  promise,  give  a  second  view  of  the 
interior  of  ihe  House  of  Lords  ;  it  is  a  transverse  section,  or  view  of  the 
north  end,  showing  the  Reporters  and  Strangers'  Gallery.  The  archway 
under  the  centre  of  the  gallery  is  the  principal  entrance  lo  Ihe  House, 
and  the  side  arches  enclose  two  small  waiting  rooms  or  lobbies.  The 
arches  above  the  Gallery,  and  the  ceutre  one  below,  are  filled  in  with 
cloth  curtains.  The  front  of  the  Galleries  and  the  enclosure  to  the 
Lobbies  below  are  of  wainscot,  and  the  arches  above  of  stone.  The  faces 
uf  the  spandrels  and  ribs  are  elaborately  gilt,  similar  to  the  side  elevation. 
The  Plate  is  drawn  to  the  same  scale  as  the  one  in  last  month's  Journal. 


The  following  is  Mr.  Barry's  report  of  the  state  of  the  works  on  June 
30,  1847  :  — 

The  carcase  works  of  Ihe  portion  of  the  building  towards  New  Palace 
Yard  are  entirely  completed. 

The  Victoria  Tower  is  about  90  feet  high  ;  the  carving  of  Ihe  stone 
groin  within  it  is  completed,  and  Ihe  scafFu!d;ng  is  removed. 

The  Cluck  Tower  is  also  about  OJ  feet  high.  Framed  scaffolding  and 
hoisting  apparatus  have  been  prepared,  and  are  now  being  fised  for  Ihe 
upper  porlions  of  those  towers,  which  are  not  ypt  contracted  for. 

The  stone  groin  over  the  Ceutral  Hall  is  now  being  turned,  and  is  far 
advanced  to  completion. 

St.  Slephen's  Hall  is  in  part  carried  up  to  its  full  height  for  Ihe  roof,  and 
the  reujaiuder  is,  upon  an  average,  within  about  10  feet  of  the  same  level. 
St.  Stephen's  Porch  and  the  western  entrance  of  the  building  is  carried  up 
to  the  height  of  about  30  feet  above  the  ground. 

The  Commons'  public  lobby,  and  the  central  masses  of  Ihe  building 
above  the  corridors  and  public  staircase,  are,  upon  an  average,  within 
about  10  feet  of  their  full  height. 

The  House  of  Commons'  ceiling,  beams,  and  brackelting,  and  the  stone 
screens  at  the  north  and  souib  ends  of  the  house,  are  completed.  The 
littiogs  and  finishings  of  the  house  are  not  yet  ordered,  as  no  decision  is 
yet  come  to  respecting  Dr.  Reid's  plans  for  warming  and  ventilating  this 
portion  of  the  building. 

The  House  of  Lords,  Ihe  royal  ante-chamber,  and  the  house  or  public 
lobby,  with  all  their  warming  and  ventilating  arrangements  and  apparatus, 
are  (wilh  the  exception  of  a  portion  of  the  stained  glass,  the  fresco  paint- 
ings, staiues,  and  other  works  of  art)  completed  ;  and  ihose  portions  of 
the  building  were  occupied  for  the  first  time  immediately  after  the  Easter 
recess  of  the  present  year. 

The  fittings  of  ihe  old  House  of  Lords  were  removed  during  the  Easter 
recess,  the  house  converted  into  a  gallery  of  approach  from  the  House  of 
Commons,  and  other  communications  made  between  the  temporary  and 
the  new  buildings. 

The  fillings  and  finishings  of  the  libraries  and  refreshment  rooms  are 
near  completion.  A  considerable  extent  of  joiners'  work  in  ceilin<^s  is 
prepared  :  much  of  it  is  fixed,  and  other  finishings  are  executed  in  other 
portions  of  the  building. 

Ten  new  committee  rooms  in  the  river  front  have  been  temporarily  fitted 
up  for  use  since  Easter. 

There  are  at  present  1,276  men  engaged  upon  the  works  of  Ihe  New 
Palace,  of  whom  708  are  employed  at  the  building,  147  at  the  quarries, 
228  at  the  government  works  at  Thames-bank  upon  the  joiners'  finings 
and  wood  carvings,  and  193  upon  miscellaneous  works  both  at  the  building 
and  elsewhere. 


A  Builders'  Benevolent  Institution  is  about  being  established  for  the 
relief  of  decayed  masters  in  the  building  business,  and  also  for  the  relief 
of  workmen  in  the  employ  of  a  subscriber,  who  may  meet  with  an 
accident ;  it  is  also  proposed  to  establish  Almshouses  when  an  adequate 
sum  can  be  raised. 
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CANDIDUS'S    NOTE-BOOK. 
FASCICULUS    LXir. 


*'  I  must  have  liberty 
Withal,  as  Urge  a  charier  as  the  winds. 
To  blow  on  whom  I  please.** 

L  "  Why  work  we  not  as  our  forefathers  wrought,"  is  a  question  that  wa. 
put  by  Mr.  Scott  as  the  motto  to  his  design  for  the   Armv  and  Navy  Club- 
house.    No  doubt  it  is  one  which  he  considers  unanswerable  ;  yet  the  design 
itself  furnished   a   tolerably  conclusive  reply,   as   did   likewise   one  or   two 
others  which  appeared   in   similar  architectural    masquerade,  having  assumed 
Ihe  costume  of  medievalism.     Clubs  and  Club-houses,  however,  are  institu- 
tions belonging  exclusively  to  modern  civilisation  and  refinement.   In  former 
times,  there  was   nothing  whatever  analogous  to  them,   unless  it   were    con- 
vents,—ccenohitism,  or  living  in  common,  and  the  exclusion  of  the  society  of 
the  other  sex,  being  one  great  characteristic  of  both.     Yet  there   all   resem- 
blance ends;  modern  coenobitism  being  of  quite  a  different  stamp  from  that 
which  was  in  vogue  among  our  "  forefathers."     Everything   has   been  meta- 
morphosed— either  greatly  reformed  or  else  grossly  perverted.      The  Coffee- 
room   has   taken   place  of  the  Refectory,  and  the  epicurean   carte  has  put 
the  meagre  days  of  the  "  good  ol.len  times"  to  flight.     Are  the  latter,  then, 
to  be   now  restored  ?— or  are  we  to  return  to  medievalism  only  by  halves? 
If  we  are  to  be  archaic   in  our  buildings,  why  not  also  in  our  dress,  in  cur 
speech,  in  our  amusements  .'     Why  do  we  not  dine  as  our  forefathers  dined  ? 
And  we  might  go  on  adding  question  of  the  kind  to  question,  till  we  asked  : 
why  are  we  not  our  veritable  forefathers  themselves  ?— Sentimental  archieo- 
mania  is  one  of  the  fashions  of  the  day,  and   one  whose  very  extravagance 
will  sooner  or  later  bring  it  into  contempt,  when  it  will  be  put  on  the  same 
shelf  with  bibliomania  and  other  exploded  follies.      Like  bibliomania  itself, 
archaeomania  is— although  it  does  nut  alisolutelj  exclude  them— quite   inde- 
pendent  of  any  knowledge   of.   or   taste  for,  the  intrinsic  testhetic  value 
of   the    class   of    productions    it    concerns  itself  with.      The   one   prides 
itself  upon  estimating   buildings  as  the  other  does  books— by  merely  extrin- 
sic  circumstances,  instead    of  judging  of  them    by  their  architectural   or 
literary  wcrth.     The  building   may  be  rubbish,  the  book  may  be— rubbish 
also  ;  but  if  the  one  can  he  proved  to  be  of  the  date  of  the   Conquest,  the 
other  he  a  black-letter  edition — pe.'haps  an  unique  copy   in   the  original 
binding — your   archaeomaniac  and  your   bibliomaniac  fall  into  ecstasies, — 
that  is,  provided  there  he  anybody  present  to  witness  them,  such  raptures 
being  themselves   far  too   valuable   to  be   acted  in   private.     Your  archfeo- 
maniac  will,  perhaps,  be  able   to   lell   you  the  date  of  every  part  of  a  cathe- 
dral, and  the  names  of  all  the  respective  bishops  or  other  founiiers,  together 
with  many  other,  no  doubt,  highly  curious,  yet  altogether  extrinsic,  matters  ; 
but  ask  him  for  a  critical  elucidation  of  individual  and  aggregate  beauties, 
and  he  stares  at  you  with  contempt,  if  not  with  horror— probably  the  latter, 
for   he  feels   very   uncomfortable   in   your   company.     Y'ou  seem   to  expect 
something  like  reasoning  nous  from  him  ;  while  he  demands  the  unquestion- 
ing admiration  of  implicit  faith  from  you. — Go  to  !  you  are  a  heretic  ! 

II.  Among  the  designs  for  the  same  building,  namely,  the  Army  and  Navy 
Club-house,  was  another  Gothic  one  that  was  an  absolute  bargain;  for, 
although  it  showed  a  lofty  structure,  bristling  with  pinnacles,  and  crowded 
with  canopied  niches  and  their  statues,  and  the  whole  was  to  be  executed  in 
real  stone,  the  estimate  was  neither  more  nor  less  than  the  exact  £30,000; 
which  rigourously  prescribed  sum  was  conscientiously  adhered  to  by  nearly 
every  one  of  the  competitors,  notwithstanding  the  prodigious  difference  of 
the  designs  themselves,  in  regard  to  a  great  variety  of  circumstances  aflFect- 
ing  cost.  But,  alas  !  even  such  tempting  bargain  as  the  design  alluded  to, 
did  not  tempt  the  gentlemen  ol  the  Army  and  Navy  Club.  Perhaps  they 
rather  looked  at  that  and  the  other  Giythic  designs  with  con-tempt,  as  silly 
o/-tempts  to  make  them  make  monkeys  of  themselves,  by  aping  the  archi- 
ture  of  monkery  and  monkish  times.  Let  us  not  mock  "  our  fi  refathers," 
by  substituting  mere  mummery  for  art. 

III.  We  have  outgrown  mediffival  architecture.  It  is  a  garb  which, 
besides  that  it  ill  accords  with  the  rest  of  our  social  costume,  would  require 
to  be  enlarged — to  be  both  greatly  lengthened  and  widened,  in  order  to  fit 
it  to  the  present  stature  of  civilization.  It  may  become  the  church  well 
enough,  as  being  of  the  true  clerical  cut  and  "cloth."  But  for  ordinary 
purposes,  and  all  sorts  of  purposes,- that  is  not  to  be  thought  of  seriously. 
Nevertheless,  it  is  stated  that  the  Carlsruhe  Theatre,  which  was  lately  burnt 
down,  is  to  be  rebuilt  in  the  Gothic  style— at  least,  some  such  idea  is  enter-     ■ 
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„;n.d   and  Heideloff  has  been  specially  invited  to   furnish   designs  in   that 
Tu       S.ill,  complimentary  as  this  looks  to  Gothic  architecture,   it    may 
,  rW  he  questioned  whether  the  compliment  will  not  be  resented   raiher   as 
In  insult,  by  the  staunch  advocates  for  med,«;valism.     To  apply  such  a  style 
0  a  theatre  will  be  deemed  by  them  little  less  than  a  downright  profanation 
of  U      One  inevitable  scandal  will  be,  that  Precedent  must  be  rudely  shov  d 
aside'  there  being  no  precedent  whatever  for  any  profane  structure  of  the 
W  „d  in  all  the  remains  of  the  middle  ages.     Innovations,  and  very  extensive 
0  les  there  must  be,  in  order  to  accommodate  the  building  to  its  express 
uurpose.    The  idea  is  not,  indeed,  quite  new  to  the  Germans,  a  private  court 
theatre  having  been  built  some  few  years  ago,  by  Ottmer,  in  a  sort  of  GoUuc 
-but  of  such  sort,  as  would  certainly  scandalise  our  Pugins  and  our  Wil- 
lises     Whether  Heideloff  will  acquit  himself  of  the  difficult  task  imposed 
upon  him,  much  more  satisfactorily,  may  be  doubted,  since  the  very  fact 
wJch  is  a  leged  as  peculiarly  qualifying  him  for  it,  must  in  a  great  measure 
disiify  him  also;  because  if  he  has  all  along  devoted  himself  exclusively 
he     udy  of  Gothic  architecure  and  art,  he  must  come  quite  unprepared 
to  such  a  very  special  subject  as   a  theatre,  which  is,  moreover,  one  that 
lemans  ability  of  a  particular  kind.     His  designs  for  Gothic  furnitur 
or  nromise  much  for  his   power  of  invention-that  species  of  invention 
:c      onsets  in  re-eombinirg  forms  and  details  in,o  novel  ^PP'-t-;- 
them,  and  adding  others  to  them  where  necessary,  conceived  in  the  same 
snirit  and  treated  with  the  same  gusto.  ^,       ,■        „„j 

'  V     Although  in  his  lately  published  lecture  on  the  "Education  ad 
Chal  cter  of  the  Architect,"  Professor  Donaldson  earnestly  recommends  the 
study  of  blgraphy.  and  especially  comments  Milizia's  "  L--    '^  ^^^^ 
think  that  no  farther  dose  of  biography  is  now  wanted.     At  least   he  has  e^ 
prssed  no  desire  to  see  some  one   undertake  a  continuation  of  that  wo  k, 
br    g  ng  it  down  to  the  present  time.     Such  a  continuation  of  ,    ough    to  he 
Sas  i  teresting  as  Militia's  work,  which,  to  say  the    truth,  haily  pre- 
ends  to  be  a  readable  book,  though  useful  enough  as  one  of  mere  reference. 
To  3  y  the  truth  again,  there  is  very  little  that  answers  to  the  idea  of  bio- 
la  hyin  it,   most  of  the  lives  being  very  jejune  notices  of  the  indiviauals 
fhemselves  ;ith  a  dry  enumeration   of  their  principal  buildings.     The  sub- 
ectTof  s  ch  biography  have  since  then  greatly  accumulated,  although  it 
Lu     be  confessed  that  materials  for  them  are  in  many  instances  ^-y  scaiity 
owing  to  their  not  having  been  collected  while  they  were  within  reach.  St 
there  i   very  much  lying  scattered  about,  which  requires  only  to  be  searched 
u    and  Jut'togethei!     It  will,  perhaps,  be  said  that  in  the  two  last  genera- 

ulrof  architects  who  have  gone  off  ^^^ ''^''- ^^Jur  lyllreZ^ 
.uished  themselves  either  by  great  works  or  great  talent,     .till,  there  were 
many  of    elebrity,  whether  that  celebrity  was  merited  or  not,  and  several  of 
Tea  abi  ty  also,-persons  quite  as  worthy  of  a  niche  in  biography,  as  are  a 
grea   many  of  those  recorded,  and  merely  recorded,  by  MiUzia.     It  is  in 
0^  respect  all  the  better  if  there  are  comparatively  few  to  be  spoken  of. 
becau    'o  that  case  there  is   room  for  biographical  narrative  and  critical  re- 
ma  k      Something  more  attractive    and   instructive   also   than   such  mere 
2Lns,    s  many  of  the  notices  in  Milizia  are,  is  highly  desirable  ;-some- 
hg  sufficiently  readable  to  impress  itself  on  the  memo^'  >-^°'-"."°8/»": 
loToL   in  plan  to   •■  Johnson's  Lives  of  the  Poets."     Properly  written,  the 
biogaphies  of  architects,  or  indeed  any  artists,  might  be  made  to  comprise  a 
'Z  deal  of  valuable  preceptive  comment,  illustrating  and  illustrat  d  by  the 
Sing    themselves  that  are  spoken  of ;  and  even  where  they  must  be  spoken 
of  wth  censure,  art  and  good  taste  arc  benefitted  by  the  exposure  of  mis- 
takes  and  errors.  It  is  almost  as  necessary  to  know  what  we  ought  to  avoid  as 
what  we  ouJht  to  imitate  ;  otherwise  we  have  only  one-half  of  the  experience 
necessary  for  our  guidance,  and   are   in  danger  of  running  aground  on  the 
y  same  shoals   that   others  have  been  wrecked   upon,  merely  because  the 
'"staken   not   to  say  dishonest,  lenity  of  biography   and  criticism  has  not 
,,ointedly' marked  out  for  our  warning,  those  concealed  dangers. 
'    V    Not  long  ago  a  volume  made  its  appearance,  which  promised  beforehand 
to  1;  an  unusualfv  complete  piece  of  architectural  biography   the  who  e  of  it 
lein,  devoted  to  ihe  life  of  James  Gandon.     As  the  subject  of  it  could  pos- 
elo  interest  for  the  general  public,  it  was  almost  to  be  taken  for  Erantcd 
bat  it  would  contain  a  great  deal   that  would  be  paiticular ly  '"teresting    o 
architectural  reader,.     Instead  of  which,  it   has  no  interest  at  all  fo.   any 
one     a   a  biography  it  is  a  nullity,  there  being  nothing  ,n  the  history  of   h 
anhmself  but  what  might  have  been  related  in  a  couple  o    pages.      I 
wa   not  a  life  replete  with  incident  like  that  of  Benvenuto  Celhni;  neith  r 
Tit  made  a  vehicle  for  bringing  us  acquainted,  except  here  and    here  merely 
nominallv,  with  other  individuals  who  were  of  paiticular  note    The  anecdote 
«itk  whicii  the  book  is  eked  out,  are  all  of  the  most  trivial  description  ;  and 


the  notices  of  contemporary  artists-nearly  all  of  them,  by  the  by  pa mter  -- 
are  as  dull  as  they  are  meagre,  or  rather  are  so  meagre  as  to  be  almo.t  o f  ne - 
ee.sitv  verv  dry  and  dull  also.  The  only  one  of  whom  we  are  allowed  to  obta  n 
more\han  a  mleglimpse,isPaulSandby,whoexhibits  himself  as  abumour.^ 

i„  which  character  he  prepossesses  us  not  a  li.t  e  in  his  favour  in  one  or  two 
very  livelv  and  playful  letters-the  only  tonne  Louche  in  the  volume.  A  to 
Gando"  "i-elf  he  might  just  as  well  have  been  any  thing  else-a  ud 
or  contractor,  for  instance-as  what  he  was;  and  the  book  might  still  have 
been  just  wh^t  it  is  now.  That  he  was  an  architect  seems  to  have  been  all 
bu  tenLy  forgotten  by  his  biographer.  Though  he  did  not  erect  many 
tructules  Uiose  which  he  did  were  important  ones ;  accordingly  they  ought 
to  have  been  made  the  subject  of  full  description  and  discussion  :  or  if  hi. 
works  do  not  deserve  it,  but  are  as  uninteresting  as  bis  own  W''- J^^J  f;";'; 
his  biography  have  been  attempted  at  all  ?  At  any  rate  one  ""^Y  ,b  'two 
his  which  would  have  afforded  ample  matter  for  notice,  namely,  the  two 
supplementary  volumes  to  the  "Vitruvius  Bri.annicus,"  for  upon  them  might 
very  properly  have  been  founded  a  review  of  the  state  of  arch,  ectu re  in  thi, 
cuntry  during  the  period  they  illustrate.  As  it  is,  the  -.  Life"  of  Gandon 
ully  verities  the  proverb,  that  "  Godsends  meat  and  the  devd  sends  cooks 

VI  Allan  Cunningham's  "  Lives  of  British  Architects,"  are  just  what  they 
were  "intended,  a  few  popular  and  pleasingly  written  biographies  of  the  kind 
derived  from  accessible  sources,  interspersed  with  superficial,  and  some  of 
them  erroneous,  remarks,  that  may  pass  for  very  respectable  second-hand 
criticism.  With  him,  Vanbrugh  the  architect  is  eclipsed  by  Vanbrugh  the 
dramatist.  Allan  contented  himself  with  what  he  could  find  at  hand  and 
shaped  out  for  him,  without  looking  about  for  more  raw  material.  James 
•Wvatt  is  excluded,  although  he  was  most  undeniably  of  extraordinary  vogue  in 
his  time  and  also  in  some  measure  makes  epoch  in  his  profession  by  having 
been  one  of  the  first  to  practise  revived  Gothic  architecture  to  any  extent. 
Notwithstanding,  too,  that  he  kimself  was  a  Scotchman,  and  not  deficient  m 
nationality,  Allan  gave  us  no  biography  either  of  Sir  William  Bruce,  or 
Robert  Adam  ;-and  the  omission  of  the  latter  is  remarkable  enough. 

VII  If  we  turn  to  the  continent,  we  shall  there  discover  many  important 
names' that  are  now  become  available  for  architectural  biography,-such  for 
instance  as  Percier,  Cagnola,  Piermarini,  Schinkel,  and  quite  recently, 
Friedrich  Giirtner.  Of  these,  with  the  exception  of  the  last,  various  memoirs, 
and  some  of  them  of  considerable  length,  and  critical  as  well  as  biographical, 
are  to  be  met  with  in  foreign  publications;  as  are  likewise  those  of  a  great 
many  other  French.  Italian,  and  German  architects.  Most  of  them  are 
ouiteas  "well  written"  as  Milim's  "Lives;"  some  of  them  mcomparably 
better.  As  to  Mrs.  Cresy's  translation  of  the  latter,  it  is  charitable  to  suppose 
that  she  was  learning  Italian  at  the  time,  and  turned  the  book  into  English, 
for  there  are  passages  in  it  of  which  it  is  impossible  to  discover  the  meamng 
at  all  without  referring  to  the  original.  MUizia  required  not  a  lady  trans- 
lator.  but  one  thoroughly  conversant  with  architecture,  and  capable  of 
officiating  as  his  annotator  also. 


HISTORY  OF  ARCHITECTUKE  IN  GREAT  BRITAIN. 

A  Brief  Sketch  or  Epitome  of  the  Rise  and  Progress  of  Architecture 
in  Great  Britain.     By  James  Elmes. 

"  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 
^  Sir  Hesry  Wotton. 

(Continued  from  page  210.J 
The  -reat  epoch  of  modern  architecture  in  Englan.l  is  that  of  Wren,  and 
was  created  by  the  fire  that  reduced  the  city  of  London  to  a  mass  of  ru.ns. 
Wren  was  fortunate  in  falling  upon  such  an  opportunity,  and  London  wa. 
fortunate  in  finding  such  an  able  rebuilder  as  Wren  who  was  a  singular 
combination  of  the  greatest  powers  of  the  human  mind.  He  was  a  scholar, 
a  poet,  an  artist,  an  astronomer,  a  mathematician,  an  engineer,  an  archi- 
tect, u  d  a  profound  philosopher.  Nothing  was  too  difficult  for  his  aspir- 
iu.  and  po«^rful  mind.  He  was  born  when  Charles  I.  was  in  the  zenith 
orchis  power,  having  then  sat  on  the  throne  of  Great  Britain,  as  its  second 
monarch,  about  seven  years.  How  that  monarch  patronised  architecture 
and  the  other  arts  of  design  is  before  recorded.  Wren  began  his  public 
career  at  a  very  early  age  ;  but,  unlike  the  generality  of  precocious  youths 
retained  his  intellect  unimpaired  and  his  body  vigorous  to  a  Nestonaa 
age. 
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He  left  Westminster  school  and  was  entered  a  gentleman  commoner  of 
Wadham  College,  Oxford,  at  the  early  age  of  fourteen.  Although  so 
young,  he  obtained  the  notice  and  friendship  of  the  greatest  men  then  re- 
sident in  that  university.  The  great  mathematician,  Oughtred,  then  a  Fel- 
low of  Wadham,  records  his  talents  in  liis  "  Clavis  Mathematicus,"  and 
Dr.  John  Will»ins,  the  then  warden  of  his  college,  introduced  him  as  a  pro- 
digy of  science,  to  the  Elector  Palatine  Prince  Charles,  who  was  on  a  visit 
to  that  distinguished  seat  and  seminary  of  learning.  He  had  previously 
known  this  illustrious  Prince  when  on  a  visit  to  his  father's  house,  the 
Deanery  at  Windsor,  and  took  this  opportunity  of  presenting  some  scientific 
inventions  by  the  desire  of  Dr.  Wilkins,  and  recorded  them  in  a  letter*  lo 
His  Serene  Highness.  As  a  scholar,  he  was  commandi'd  by  Sir  Charles 
Scarborough  to  translate  Oughtred's  "  Geometrical  Dialling"  into  Latin,  for 
the  use  of  ttie  learned  men  of  Europe  ;  and  this  when  he  was  only  in  his 
]5lh  year.  In  the  same  year  he  invented  and  received  a  patent  for  an  in- 
strument for  writing  with  two  pens;  and  it  is  recorded  as  a  singular  coin- 
cidence that  Sir  William  Petty,  the  founder  of  the  noble  family  of  Lans- 
downe,  invented  a  similar  machine  in  France,  and  obtained  a  patent  in 
England  in  tlie  same  year  wilh  his  youthful  cotemporary.  He  was  at  the 
same  period  engaged  by  Dr.  Sir  Charles  Scarborough  as  his  demonstrating 
assistant  in  his  lectures  on  anatomy,  of  which  appointment  he  was  so 
proud,  that  he  communicated  it  to  his  father  in  a  letter  of  elegant  Latin. 
He  also  signalised  himself  as  an  astronomer,  a  scholar,  and  a  poet,  by  a 
series  of  Latin  metrical  stanzas,  proposing  a  reformation  of  the  ancient 
fables  of  the  signs  of  the  zodiac;  an  algebraical  treatise  on  the  Julian 
period  ;  and  a  Latin  treatise  on  spherical  trigonometry. 

Few  men  of  any  time  have  exhibited  a  more  expansive  mind  than  Wren: 
like  Michael  Angelo,  nothing  seemed  too  great,  too  diflicult,  or  too  minute 
for  its  investigation.  At  one  time  sweeping  the  heavens  with  "  Galdeo's 
tube,"  tracing  the  motions  of  planets  and  comets  through  empyreal  space  ; 
at  another  seeking  the  properties  of  insects  and  animalculae  with  the  micro- 
scopic lens;  occupied  in  bis  study  by  storing  his  vast  mind  by  the  treasures 
of  ancient  lore  ;  giving  to  the  learned  his  discourses  in  Latin,  worthy  of  the 
Augustan  age;  improving  machinery  for  tillage,  the  mensuration  of  time, 
registration  of  changes  in  the  atmosphere,  and  other  useful  projects.  In 
fact,  his  mind  was  ne>er  unemployed;  he  studied,  as  Horace  directs,  by 
day  and  by  night,  and  of  no  man  could  it  be  more  truly  said,  nulla  dies  sine 
tinea. 

Whilst  Wren  was  pursuing  his  course  of  studies  and  inventions  with  in- 
defatigable industry,  giving  to  the  world  useful  discoveries  at  an  age  when 
others  were  studying  their  elements,  a  circumstance  occurred  that  gave  a 
powerful  direction  to  Wren's  mind.  In  1G48,  Wren's  IGlh  year.  Pope  In- 
nocent X.  announced  to  the  world,  that  St.  Peters,  the  great  cathedral  of 
Catholic  Europe,  was  then  completed,  under  the  superintendence  of  the 
illustrious  Bernini.  This  great  event  was  the  en:,'rossing  topic  of  the  day, 
and  induced  Wren,  among  others,  lo  the  examination  of  its  claims  to  cele- 
brity, by  comparing  it  with  the  great  works  of  the  ancients  and  their  archi- 
tectural lavv-giver,  Vitruvius,  which  was  then  a  sealed  book  but  to  the 
learned.  This  new  study  enabled  Wren,  in  after  days,  to  complete  our 
Protestant  cathedral  of  St.  Paul  by  himself,  whilst  that  of  St.  Peter's  occu- 
pied the  talents  of  twenty  architects,  from  Bramante  to  Bernini,  including 
Kafifaelle  and  the  mighty  Buonarotti,  who  raised,  as  he  had  promised,  the 
Pantlieon  into  the  air.  Nmeteen  popes,  from  Julius  II.  to  Innocent  X., 
aided  by  forced  contributions  from  the  whole  Christian  world,  raised  the 
one  ;  a  single  people,  in  three  short  reigns,  by  one  ai'chitecl,  a  single  dio- 
cesan Protestant  bishop,  from  no  funds  but  those  voluntarily  given  by  the 
people,  accomplished  the  other. 

M'reo's  society  and  advice  was  sought  by  all  the  illustrious  in  birth  and 
mind.  His  reputation  was  not  merely  British,  it  was  European.  At  one 
time,  he  is  sought  by  Helvicus  to  illustrate  his  chronological  tables  by  au 
algebraical  calculation  of  the  Julian  period;  at  another,  invited  by  the 
illustrious  Boyle  to  examine  the  hypothesis  of  Des  Cartes  on  the  pressure 
of  the  atmosphere,  which  indisputably  gives  to  Wren  the  invention  of  the 
barometer;  again.  Dr.  Willis  desires  his  assistance  in  dissecting  and  pre- 
paring a  treatise  on  the  anatomy  of  the  brain.  Immersed  in  the  numerous 
engagements  consequent  on  being  elected  Fellow  of  All  Souls,  Oxford,  and 
the  preparation  of  an  inaugural  discourse  on  being  appointed  professor  of 
astronomy  in  Greshara  College,  he  found  time  to  solve  Pascal's  problem, 
and  to  propound  another,  originally  proposed  by  Kepler,  and  privately  an- 
swered by  himself,  aud  was  the  only  solution  ever  given  to  it.     Hundreds 
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of  such  instances,  in  every  branch  of  science,  occur  in  his  biography,  from 
an  investigation  into  the  motions  of  the  satellites  of  Jupiter,  and  asSavillian 
professor  in  Oxford  to  report  on  the  constellation  Taurus,  to  an  earnest 
solicitation  of  his  friend  John  Evelyn,*  on  the  education  of  his  son,  to 
which  Wren  applied  himself  with  as  much  sincerity  and  zeal  as  he  did  to 
the  questions  of  the  most  learned  in  Europe,  and  to  the  king's  command  to 
make  a  globe  of  the  moon.  Sought  for  both  in  Oxford  and  in  London,  his 
presence  at  one  causing  regrets  for  his  absence  at  another  ;  filling  with  un- 
exampled earnestness  and  zeal  the  astronomical  chairs  of  the  university 
and  the  metropolis,  descanting  to  them  upon  the  starry  heavens,  and  enter- 
taining the  members  of  the  newly. formed  Royal  Society  by  microscopical 
disquisitions  upon  the  smallest  insects,  and  with  ever-recurring  novelties 
in  mechanics,  he  still  found  time  to  cultivate  the  arts  of  design,  and  the 
still  more  abstruse  science  of  chemistry,  which  he  studied  with  other  learned 
coleraporaries  under  the  celebrated  Rosicrucian  philosopher,  Peter  Sthael,  of 
Strasburgh,  who  was  invited  to  Oxford  and  courteously  entertained  by  the 
illustrious  Robert  IJoyle,  one  of  the  closest  and  perhaps  the  most  distin- 
guished of  Wren's  friends. 

At  this  period  of  Wren's  life,  his  28th  year,  which  was  marked  by  the 
restoration  of  monarchy  in  the  person  of  the  profligate  and  ungrateful  Charles 
II.,  1660,  whilst  he  was  filling  the  rich  storehouse  of  his  mind  from  every 
available  source,  had  it  been  directed  to  any  distinct  object,  whether  in 
literature,  philosophy,  science,  or  art,  he  would  have  been  eminent  in  either. 
From  the  circumstance  of  there  being  at  that  time  no  architect  in  England, 
but  the  neglected  and  almost  forgotten  Inigo  Jones,  he  was  consulted  as  a 
man  of  general  knowledge  upon  all  the  little  architectural  projects  of  the 
day.  Had  Cromwell  been  a  patron  of  the  liberal  arts.  Wren,  most  likely, 
would  have  been  his  architect  and  surveyor-general,  for  it  is  related  that 
Mr.  Claypole,  who  married  Oliver  Cromwell's  faiourite  daughter,  who 
had  more  influence  over  her  father  than  any  other  human  being,  was  well 
acquainted  with  Wren.  Claypole,  who  was  a  mild,  retiring  man,  fond  of 
mathematics  and  the  studies  of  the  closet,  had  a  great  love  for  the  society 
of  the  youthful  philosopher,  and  frequently  introduced  him  to  his  own  do- 
mestic circle,  where  the  stern  Protector  occasionally  paid  visits  to  indulge 
in  converse  with  his  favourite  daughter.  It  happened  at  one  of  these  visits 
that  Cromwell  came  into  the  room  as  they  sat  at  dinner,  and  without  any 
ceremony,  as  was  his  usual  way  in  his  own  family,  he  took  his  place.  After 
a  little  time,  fixing  his  eyes  on  INIr.  Wren,  he  said,  "  Your  uncle  has  been 
long  confined  in  the  Tower."  "  He  has  been  so,  sir,"  replied  Wren  ;  "  but 
he  bears  his  afiliotioas  with  great  patience  and  resignation." 
Cromwell — '•  He  may  come  out  if  he  will." 

Wren — "  Will  your  highness  permit  me  to  tell  him  this  from  your  own 
mouth  ?" 

Cromwell — "  Yes,  you  may." 

As  soon  as  Wren  could  retire  with  propriety,  he  hastened  with  no  litile 
joy  to  the  Tower,  and  informed  his  uncle  of  all  the  particulars  of  this  inter- 
view with  Cromwell.  After  which  the  bishop  replied,  with  warm  indig- 
nation, that  it  was  not  the  first  time  he  had  received  the  like  intimation 
from  that  miscreant ;  but  he  disdained  the  terms  proposed  for  his  enlarge- 
ment, which  were  a  mean  acknowledgment  of  his  favour,  and  an  abject 
submission  to  his  detestable  tyranny  ;  that  he  was  determined  to  tarry  the 
Lord's  leisure,  and  owe  his  deliverance,  which  was  not  far  off",  to  him 
only. 

That  Cromwell  did  patronise  Wren  is  clear,  from  a  letter  written  by  the 
latter  to  his  friend.  Dr.  John  Wilkins,  wherein  he  states  that  his  diplogra- 
phic  instrument,  for  which  he  had  recently  received  a  patent,  had  been 
*•  commended  to  the  then  great,  now  greatest  person  in  the  nation,"  (Oliver 
Cromwell.) 

In  1601,  Wren  may  be  said  to  have  commenced  his  architectural  career, 
and  to  have  fixed  upon  his  future  profession.  He  had  completed  his 
academical  honours  by  receiving  from  his  university  the  well-won  degree  of 
doctor  of  civil  law.  The  king  (Charles  II.),  who  had  acquired,  both  from 
his  father  and  his  sojourn  abroad,  a  great  love  for  the  arts,  fiuding  on  his 
return  to  the  throne  of  his  ancestors,  how  much  the  royal  palaces,  the  cathe- 
dral of  St.  Paul,  and  other  sacred  edifices,  had  been  dilapidated  and  dese- 
crated by  the  military  hordes  of  the  Commouweallh,  had  determined  on 
their  restoration.  Sir  John  Denhain,  autlior  of  "  Cowper's  Hill,"  who  is 
more  renowned  for  his  poetry  and  polite  learning  than  for  any  knowledge  of 
architecture,  had  been  appointed,  in  reversion,  to  the  office  of  surveyor-general 
of  his  majesty's  works,  in  reward  for  his  loyal  services,  to  which  he  had 
now  nominally  succeeded  by  the  death  of  Inigo  Jones  during  the  inter- 
regnum.    The  fame  of  Wren  had  reached  the  ears  of  the  king,  who  propos- 
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ing  the  reparation  of  St.  Paul's  cathedral,  tlie  rp-instatcnient  of  Windsor 
castle, the  huildiiiR  a  new  palace  at  (;refn«icli,aiid  other  important  works, 
appointed  him  coadjutor  to  Sir  John  Uenham. 

Evelyn,  with  Sir  liobert  Moray,  and  other  of  Mren's  most  intimate 
friends  and  admirers,  were  uiion  terms  of  the  greatest  inlimacy  with  the 
king.  The  former  in  his  diary*  ridicules  the  pretensions  of  Denliam  to  the 
character  of  an  architect,  on  consultins  him,  by  ihe  king's  desire,  as  to  the 
best  site  for  the  new  palace  at  Ureenw  ich,  altlioU(;h  he  was  assisted  in  his 
office  by  Webb,  the  pnpil  and  son-in-law  of  Inigo  .Jones. 

When  Wren  had  held  his  situation  of  joint  surveyor  general  for  about 
two  years,  Ihe  fortresses  of  Tangier  and  Tripoli  having  been  surrendered 
by  the  king  of  Portugal  as  part  of  a  marriage  portion  to  his  daughter,  queen 
of  Charles  11,  Wren  was  appointed  to  survey  and  repair  them  ;  but,  pre- 
ferring civil  architecture  at  home  to  niililarj  engineering  abroad,  he  re- 
spectfully declined  the  ofl'er,  which  held  out  the  promise  of  present  reward 
»ud  future  favours,  particularly  Ihe  reversion  of  the  entire  ollice  of  surveyor- 
general  upon  the  deaili  of  Sir  John  Deiiham.  He  therefore  continued  his 
designs  for  the  reparation  of  St.  I'aul's,  the  reinstatement  of  W  indsor 
castle,  and  other  works,  commanded  by  the  king.  He  was  also  commis- 
sioned by  the  university  to  prepare  designs  for  a  new  theatre,  for  the  per- 
formance of  their  public  acts,  and  exhibited  a  model  of  it  to  the  Royal  So- 
ciety. This  theatre,  well  known  for  its  admirable  roof  and  scientific  con- 
struction, was  Ihe  first  public  building  erected  by  Wren,  who  was  called 
by  Dr.  Sprat  the  Knglish  Vitruvius.  It  was  finished  in  the  summer  of 
1669,  and  opened  by  a  solemn  act  of  the  university  ;  its  munificent  founder 
and  benefactor,  archbishop  Sheldon,  who  was  thi  n  chancellor  of  the  uni- 
versity, presented  its  architect  with  his  highest  commendaiioos  and  a 
Buperb  gold  cup.  He  also  apjointed  him, jointly  with  the  vice-chancellor, 
perpetual  cuiaior  of  the  fabric.  The  commencement  of  this  edifice,  the 
Sheldonian  theatre,  was  commemorated  by  an  elegant  Pindaric  ode,  ad, 
dressed  and  presented  to  Wren  by  his  friend  Corbet  Owen,  of  Christ 
Church,  entitled  Carmen  Pindarlcum  in  Tluatrum  Slietdoniainim,  et  ejus 
Archilectuin. 

Wren's  architectural  employments  increased  with  his  fame,  and  he  was 
required  professionally  in  the  sister  university  of  Cambridge,  to  prepare 
designs  for  the  new  chapel  of  Pembroke  college,  of  which  his  uncle,  the 
bishop  of  Ely,  had  been  president  and  a  great  benefactor.  The  first  stone 
of  this  chapel  was  laid  by  Dr.  Frank,  the  master  of  the  college,  accom- 
panied by  the  dean,  archdeacon,  and  prebendaries  of  Ely,  Dr.  Pearson  of 
Trinity,  and  other  heads  of  colleges,  in  the  name  of  bishop  Wren,  who 
built  and  finished  it  at  his  own  expense. 

After  making  due  arrangements  for  a  temporary  absence  from  his  im- 
portant avocations  in  England,  he  prepared  for  his  long  meditated  visit  to 
Paris  and  other  continental  cities  of  architectural  celebrity.  When  in 
Pans,  he  wri'es  to  his  friend  the  Hev.  Dr.  Bateman,  "  he  was  so  careful 
not  to  lose  the  impressions  of  these  structures  he  had  surveyed,  that  he 
should  bring  away  all  France  on  paper."  Of  his  skill  in  drawing  there  is 
abundant  proof  in  the  porlfulios  of  his  relics  preserved  in  the  library  of 
All  Souls  college,  Oxford,  of  which  more  may  be  said  hereafter.  To  all 
his  other  knowledge.  Wren  added  that  rare  quality  of  knowing  himself. 
Although  aware  that  he  knew  more  of  the  theory  of  architecture  than  any 
other  man  in  the  country,  he  felt  his  deficiency  as  an  artist.  His  mathe- 
matical and  constructive  knowledge  was  undoubted;  but,  as  a  fine  art, 
architecture  had  not  been  cultivated  in  England,  except  by  Wren's  great 
predecessor,  Inigo  Jones;  he  therefore  determined  to  read  his  Vitruvius 
amidst  the  luins  of  the  glorious  edifices  on  which  this  nias'er  of  our  art 
had  founded  his  precepts.  According  to  this  determination,  he  wro'e  to 
Dr.  Bathurst,  who  was  then  consulting  him  about  additions  to  his  college, 
that  as  he  was  about  to  visit  Paris  he  would  consult  IMons.  JMansard  or 
Signer  Bernini.  On  reaching  Paris,  he  was  presented  to  the  most  eminent 
men  of  the  brilliant  court  of  Louis  XIV.,  to  whom  he  took  letters  of  intro- 
duction from  his  illustrious  friends  in  England.  Architecture  and  its  as- 
sistant arts  flourished  abundantly  under  the  miinilicence  of  the  French 
monarch  and  his  sagacious  ministers.  Mazarine  and  Colbert.  Paris,  at  that 
time,  was  the  resort  of  all  the  distinguished  ariists  and  learned  men  of  the 
continent,  who  formed  a  sort  of  congress,  in  which  a  man  of  Wren's  dis- 
tinguished abilities  and  reputation  could  not  be  unacreptable.  The  archi- 
tecture of  the  I'^ reach  metropolis  became  an  object  of  his  peculiar  solici- 
tude, and  he  made  himself  acquainted  with  all  that  was  remarkable  in  me- 
chanics and  philosophy.  The  ablest  professors  sought  his  acquaintance, 
and  exhibited  the  newest  discoveries  to  their  English  visitor;  but  architec- 
ture and  its  relative  arts  was  bis  principal  object.     Among  his  own  coun- 
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trymen  in  Paris,  he  found  an  easy  introduction  to  the  Earl  of  St.  Alban's, 
then  a  distinguisheil  patron  of  art  and  literature.  M'ren  employed  himself 
in  surveying  the  most  celebrated  edifices  in  Paris  and  its  magnificent  su- 
burbs. The  Louvre  was  for  a  while  his  daily  object,  where  no  less  than  a 
thousand  hands  were  constantly  employed  upon  the  works;  "some  io 
laying,"  he  says,  "  mighty  foundations,  some  in  raising  the  storys,  columns, 
entablatures,  &c.  with  vast  stones,  by  great  and  useful  engines;  others  in 
carving,  inlaying  of  marbles,  plastering,  painting,  gilding,  &c.,  which  alto- 
gether made,  in  his  opinion,  a  school  of  architecture,  the  best  probably  at 
that  day  in  Europe."  He  adds  that  *'  an  academy  of  painters,  sculptors, 
and  architects,  with  the  chief  artificers  of  the  Louvre,  meet  every  first  and 
last  Saturday  of  the  month.  INIons.  Colbert,  superintendent,  comes  to  the 
Louvre  every  Wednesday,  and,  if  business  prevents  not,  Thursday.  The 
workmen  are  paid  every  Sunday  duly." 

Wren  was  introduced  to  Bernini  by  the  Abb^  Charles;  IhS  illustrious 
Italian  showed  him  his  designs  for  the  palace  of  the  Louvre,  and  of  the 
statue  of  Louis  XIV.,  which  he  was  then  executing.  He  visited  the 
splendid  cabinet  of  the  Duke  of  Orleans,  and  every  thing  that  was  rare  and 
curious  in  Paris.  In  a  letter  to  a  friend  he  writes,  that  "  he  must  not  at- 
tempt to  describe  Paris,  and  the  numerous  observables  there,  in  the  com- 
pass of  a  short  letter.  The  king's  houses  I  could  not  miss;  Fontaiubieau 
has  a  stately  wilduess  and  vastness  suitable  to  tlie  desert  it  stands  in.  The 
antique  mass  of  the  castle  of  St.  Germain's,  and  the  hanging  gardens,  are 
delightfully  surprising  (I  mean  to  any  man  of  judgment),  for  the  pleasures 
below  vanish  away  in  the  breath  that  is  spent  in  ascending.  The  palace, 
or,  if  you  please,  the  cabinet  of  \'ersailles,  called  me  twice  to  see  it ;  the 
mixtures  of  brick  and  stone,  blue  tile  and  gdd,  made  it  look  like  a  rich 
livery  ;  not  an  inch  within  but  is  crowded  with  little  curiosities  of  orna- 
ment. The  women,  as  they  make  here  the  language  and  the  fashions,  and 
meddle  with  politics  and  philosophy,  so  they  sway  also  in  architecture. 
Works  of  filgrand  and  little  trinkets  are  in  great  vogue ;  but  building  ought 
certainly  to  haie  the  attribute  of  eternal,  and  therefore  the  only  thing  inca- 
pable of  new  fashions."  On  this  opinion  of  Wren,  Mr.  Seward  makes  the 
following  remarks,  which  cannot  be  too  much  attended  to  by  every  archi- 
tect and  every  architectural  student  of  the  day.  *'  Many  of  the  buildings 
which  have  remained  to  us  from  the  ancients  are  universally  allowed  to  be 
perfect  models  of  the  art  of  architecture.  In  spite  of  the  rewards  offered 
by  sovereigns,  and  of  that  innate  desire  of  man  to  do  something  more  and 
better  than  his  pretlecessors  have  done,  every  attempt  to  add  another  order 
of  architecture  to  the  five  long  since  transmitted  to  us  from  the  Greeks,  has 
been  vain  and  fruitless,  and  has  in  general  ellected'nolhing  but  a  variatiou 
ou  the  Corinthian  older.  The  art  of  building,  being  an  art  of  which  the  con- 
stituent parts  are  utility  and  beauty,  must  have  soon  arrived  at  its  point  of 
perfection.  We  have  but  little  left  to  do  but  to  arrange  and  compare. 
M  hat  has  the  rage  of  inventing  in  architecture  produced  in  our  times? 
May-pules  instead  of  columns,  capitals  of  no  order,  and  adjuncts  and  de- 
corations so  whimsical,  so  minute,  so  split  into  small  parts,  tortured  into 
grotesque  forms,  that,  as  Lord  Bacon  observes  of  plots  in  gardens,  'you  may 
see  as  good  sights  often  in  tarts.'  "* 

Wren  was  far  more  pleased  with  the  Mazarine  palace  and  its  splendid 
collection  of  antique  statues,  bust  and  other  marbles,  pictures,  gems,  and 
other  curious  articles  of  ancient  and  modern  art.  Not  a  palace  or  a  villa, 
or  any  building  worthy  of  note,  escaped  the  attention  of  Wren,  who  sur- 
veyed them  with  the  investigation  of  a  student  rather  than  the  casual  vitit 
of  a  passing  traveller ;  he  made  drawings,  sketches,  and  memorandums  of 
every  thing  that  tended  to  his  great  object,  the  improvement  of  his  know- 
ledge and  taste  in  architecture,  and  spared  neither  labour  nor  money  to  fill 
his  portfolio.  In  the  same  letter  from  which  these  remarks  arc  taken, 
M'reu  emphatically  adils,  "  Bernini's  design  of  the  Louvre  I  would  have 
given  my  skin  for,  but  the  old  Italiau  gave  me  but  a  few  minutes*  view  ; 
it  was  five  little  designs  on  paper,  for  which  he  hath  received  as  many 
thousand  pistoles.  I  had  only  time  to  copy  it  in  my  fancy  and  memory, 
and  shall  be  able  by  discourse  and  a  crayon,  to  give  you  a  tolerable  account 
of  it."  Beautiful  as  was  Bernini's  design  for  the  Louvre,  it  was  rejected 
by  Louis  XIV.,  in  favour  of  Perrault's  present  fafade  and  its  novelty  of 
coupled  columns,  which  must  have  had  some  influence  upon  M  ren's  mind, 
as  he  introduced  a  similar  arrangement  in  his  second  and  inferior  design 
for  the  western  portico  of  St.  Paul's  cathedral. 

Among  the  eminent  artists  whom  Wren  met  in  the  academies  and  socie- 
ties in  Paris,  he  mentions  Bernini,  Mansard,  Vaux,  Gobert,  and  Le  Pautre, 
at  architects  ;  Le  Brun,  Bourdon,  Poussin,  Coypel,  Picard,  and  others  of 
less  note,  as  painters  ;  Anguiere,  Sarazin,  and  Perrot,  w horn  he  coninieod* 

*  Seward's  Anecdotes,  Vol.  II. 
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as  famous  for  bassi  rilievi;  Van  Ostal  and  ArnolJin,  who  executed  the 
beauliful  plastic  ornaments  and  stucco  work  in  the  Louvre. 

M'ren  returned  to  England  in  the  spring  of  IGfiG,  to  arrange  his  multi- 
farious business  previous  to  his  intended  visit  to  Italy,  and  the  records  of 
the  Royal  Society  and  Greshara  College,  and  the  reports  of  Boyle,  Kvelyn, 
Hooke,  and  othei-  philosophers  with  whom  he  was  associated,  prove  how 
laborious  and  important  they  were.  The  fire  of  Loudon  detained  him  in 
his  native  land,  from  which  he  was  never  after  absent.  He  resumed  his 
labours  in  the  restoration  of  St.  Paul's,  which  had  been  plundered  by  the 
Oliverian*,  its  monuments  desecrated,  and  its  choir  converted  into  barracks 
and  stables  fur  their  horses  and  troopers.  The  great  fire,  however,  put  a 
stop  to  this  and  other  of  Wren's  employments  in  the  city. 

Before  Wren's  visit  to  Paris,  he  had  been  consulted  as  to  the  additions 
to  Trinity  college,  Cambridge,  which  he  completed  so  elfectually  as  to 
elicit  the  following  just  encomium  from  an  eminent  historian.  Dyer,  of  that 
university.  "  Such  as  know,"  says  this  author,  "how  favourable  architec- 
ture has  been,  and  still  is,  to  the  accommodaiious  and  conveniences  of  life  ; 
who  have  followed  its  progress  from  Egypt  to  Greece,  from  Greece  to 
IJome,  and  thence  to  the  stales  of  modern  Europe;  who  have  studied  the 
proportions,  the  appropriate  decorations,  nice  arrangements,  and  the  gradual 
intermixtures  of  the  Grecian  orders,  might  make  a  study  of  this  spot. 
Here  it  was  our  great  master  of  Palladian  ari  hilecture,  Sir  Christopher 
Wren,  surveyed  his  own  work,  and  was  satisfied.  Any  aitist,  too,  might 
linger  here  long;  and,  with  a  proper  exercise  for  his  taste,  might  receive 
peculiar  delight  and  proportionable  improvement." 

The  preliminary  works  had  been  proceeding  during  its  architect's  ab- 
sence ;  and  he  recommenced  his  work,  on  his  return,  with  vigour.  The 
beautiful  western  quadrangle,  called  Nevile's  court,  from  its  splendid 
benefactor,  Dr.  John  Nevile,  was  then  considered  an  example  of  excellence 
in  arcliitecture.  The  celebrity  of  \\  ren's  works  at  this  college  have  been 
considerably  enhanced  by  the  recent  visit  of  the  Queen  and  her  royal  con- 
iort,  on  the  iostallaiiou  of  the  latter  as  chancellor  of  the  university,  and  of 
the  magnificent  public  breakfast  given  to  these  illustrious  personages  and 
their  court,  by  the  master  and  fellows  of  this  munificently  endowed  col- 
lege. 

The  following  letter,  transcribed  from  the  three  folio  volntoes  of  manu- 
scripts and  drawings,  in  All  Souls  college,  Oxford,  which  the  author  of 
this  paper  copied  during  his  sojourn  at  that  university,  for  the  purpose  of 
collecting  materials  for  his  Memoirs  of  Wren,  gives  a  fair  insight  into  his 
character  as  an  architect,  and  of  the  difficulties  with  which  he  had  to  con- 
tend. It  contains  explanations  of  six  designs  for  various  parts  of  the  colle- 
giate buildings,  from  which  a  few  extracts  may  suffice  to  show  how  very 
particular  this  great  architect  was  in  the  details  of  his  designs.  He  in- 
forms bis  correspondent  that  "a  building  of  that  consideration  you  go 
about,  deserves  good  care  in  the  design,  and  able  workmen  to  perform  it; 
and  that  he  who  takes  the  general  management  upon  him  may  have  a 
prospect  of  the  whole,  and  make  all  parts,  inside  and  outside,  correspond 
well  together,  to  this  end  I  have  comprised  the  whole  design  in  six  figures  " 
He  then  describes,  in  a  minute  and  plain  style,  each  of  tlie  six  designs,  such 
as  the  consiruction  of  the  walls  and  staircases,  the  arrangement  of  the 
library  and  its  shelves,  and  the  subdivision  of  its  walls  and  ceiling  with 
pilasters  and  panels,  so  as  look  best,  as  he  says,  in  perspective,  of  which 
science  he  was  a  complete  master.  He  presumes  they  have  good  masons, 
yet,  that  there  may  be  no  mistake,  informs  him  that  he  shall  send  drawings 
of  the  mouldings  the  full  size.  He  apologises  for  his  minuteness  by  stat- 
ing, "  we  are  scrupulous  in  small  matters,  and  you  must  pardon  us  ;  the 
architects  are  as  great  pedants  as  critics  or  heralds." 

Within  two  years  after  the  fire  of  London,  Wren  was  employed  as  archi- 
tect by  all  the  chief  authorities  in  the  kingdom.  He  brought  his  great 
work,  the  Sheldonian  theatre  at  Oxford,  nearly  to  a  close,  which  was  opened, 
as  before  mentioned,  with  great  ceremony  ;  and  commenced  the  chapel  of 
Emanuel  college,  Cambridge,  under  the  auspices  of  bis  munificent  friend, 
Archbishop  Sancroft.  This  edifice  is  of  the  Corinthian  order,  two  three- 
quarter  columns  in  aniis,  an  arcade  between  tliem  on  the  ground  floor,  and 
the  chapel,  with_  parallelogrammatic  windows  between  the  columns.  The 
necking  of  the  capitals  is  continued  on  the  walls,  and  the  space  between  it 
and  the  architrave  decorated  with  festoons.  The  pediment  is  broken  by  a 
clock,  the  frame  of  which  forms  a  pedestal  for  the  bell-tower.  It  is  not  in 
Wren's  best  style. 

Of  Wren's  works  other  than  those  he  executed  in  the  metropolis,  were  the 
royal  hospital  for  invalided  soldiers  at  Chelsea,  that  for  sailors  at  Greenwich, 
the  Observatory  or  Flamstead  house  at  the  same  place,  the  chapel  of  Queen's 
college,  Oxford,  a  palace  for  Bishop  Morley,  who  had  accompanied  Charles  II. 


in  his  exile,  and  a  royal  residence  at  M'inchester  for  the  king,  who  liking 
the  situation  of  this  city,  selected  it  for  a  private  occupation,  when  not  re- 
quired by  affairs  of  state  to  be  in  London.  Winchester  had  been  much  de- 
stroyed by  the  parliamentary  forces  after  the  battle  of  Naseby;  as  had  been 
also  the  neighbouring  city  of  Chichester.  Their  cathedrals,  however,  met  a 
differeut  fate,  for  whilst  that  of  Chichester  was  much  destroyed  and  made 
into  barracks  for  the  troopers,  that  of  Winchester  was  preserved,  by  the  filia 
care  of  Sir  William  Waller,  who  having  commenced  his  education  at  Win- 
chester school  and  finished  it  at  New  college,  Oxford,  saved  the  cathedral 
of  his  beloved  alma  Mater  from  its  intended  desecration  by  his  soldiers. 

For  these  reasons,  the  king  desired  Wren  to  prepare  a  design  for  a  royal 
palace.  Its  extent  to  the  west  was  320  feet,  and  to  the  south  210  feet. 
Had  the  entire  design  been  completed,  it  would,  with  its  contiguity  to  the 
New  Forest,  and  to  the  sea  at  Southampton,  to  which  the  river  was  to 
have  been  made  navigable,  have  been  one  of  the  finest  hunting  palaces  in 
Europe.  The  marble  columns  for  the  great  staircase  were  presented  to 
C'harles  by  the  Grand  Duke  of  Tuscany.  It  stands  upon  a  bt-autit'ul  rise 
above  the  city,  and  is  still  known  by  the  name  of  the  King's  House.  It 
was  used  as  a  barracks  for  infantry  duriug  the  French  revolutionary  war. 
Among  Wren's  other  provincial  works,  was  the  .4»hiiioleau  Museum,  at 
Oxford;  many  reparations  at  Windsor  Castle;  the  large  additions  to 
Hampton  Court  palace  for  William  and  Mary,  who  held  Wren  in  as  high 
esteem  as  did  any  of  their  predecessors;  Mordeu  College,  Blackheath; 
Isleworth  Church,  near  Brentford;  two  band^ome  mansions  in  Cliichester, 
faced  with  red  brick,  and  stone  architraves  to  the  windows,  and  finished 
with  a  Corinthian  modiUion  cornice,  much  resembling  the  one  near  the 
south-west  angle  in  St.  Paul's  Churchjard,  also  by  him  ;  the  reparation  of 
Chichester  Cathedral,  that  had  been  destroyed  by  the  republicaus,  and  the 
rebuilding  of  the  greater  part  of  its  spire,  which  is  remarkable  for  the 
pendulum  stage  that  he  had  fixed  therein,  to  counteract  the  elfects  of  the 
south  and  south  westerly  gales  of  wind,  which  act  with  considerable  power 
against  it,  and  had  forced  it  from  its  perpendicularity.  By  the  ignorance 
of  the  workmen  who  had  the  care  of  the  cathedral  prior  to  1811,  this 
stage  had  been  made  a  fixture,  and  considered  to  be  only  a  scallblding  for 
the  support  of  the  external  masonry.  This  error  had  again  occasioned  the 
spire  to  deviate  much  from  its  perpendicularity,  and  become  consequently 
fractured.  Sir  Christopher  Wren  had  carefully  marked  upon  a  brass  plate 
in  the  nave  the  true  centre  of  the  apex  of  the  spire  as  he  l.-fl  it,  and  from 
which  it  was  found  it  had  inclined  considerably  towards  the  north-east. 
It  was  taken  down  and  rebuilt,  with  a  perfect  restoration  of  a  new  pen- 
dulum stage,  affixed  like  the  clapper  of  a  bell  to  the  finial  that  carries  the 
weathercock,  at  the  expense  of  the  dean  and  chapter  of  Chichester,  by 
the  author  of  these  columns,  in  181314. 

This  article  being  a  brief  summary  of  the  history  of  architecture  in 
England,  and  not  a  biography  of  all  its  architects,  it  is  sufficient  to  say  of 
Wren,  that  he  was  honoured  by  his  sovereign  with  knighthood,  with 
repeated  appointments  under  the  great  seal  of  a  royal  commissioner  for 
the  rebuilding  of  the  city  of  London,  the  Cathedral  of  St.  Paul,  the 
restoration  and  reparation  of  Westminster  Abbey,  and  other  public  works. 
By  bis  brother  philosophers  he  was  elevated  to  the  president's  chair  of  the 
Koyal  Society  ;  and  was  twice  returned  to  parliament  by  his  fellow  citi- 
zens. Although  Wren  commenced  his  public  career  at  the  precocious  age 
of  fourteen,  he  lived  in  the  enjoyment  of  bodily  health,  mental  vigour,  and 
public  employment,  to  the  extraordinary  age  of  ninety-two,  when  he  left 
this  world  so  quietly,  that  he  can  scarcely  be  said  so  much  to  have  died  as 
to  have  been  missing  from  his  extensive  stage  of  worldly  employments. 

His  great  works  in  the  metropolis  are  too  numerous,  too  evident,  and 
too  recfent,  to  need  description  in  a  brief  memorial  like  the  present.  Let 
it  suffice  to  say,  that  had  the  city  been  laid  out  entirely  by  the  plan  sug- 
gested by  Wren,  it  would  have  been  the  finest  and  healthiest  in  Europe. 
The  best  parts— that  is,  the  situation  of  the  public  buildings— are  Wren's  ; 
and  the  meaner  parts— that  is,  the  lanes  and  alleys,  many  of  which  have 
been  recently  improved — were  the  production  of  the  avarice  and  haste  of 
the  citizens.  All  the  parish  churches,  the  companys'  halls,  many  of  the 
mansions  of  the  merchants  and  aldermen,  the  Royal  Exchange,  the  Custom 
House,  and  other  minor  buildings  of  the  city,  were  the  productions  of 
Wren's  genius. 

Wren,  in  his  St.  Paul's,  the  most  splendid  of  modern  buildings,  has 
powerfully  exemplified  that  just  and  effective  imitation  which  is  essential 
to  the  character  of  a  pure  style  in  architecture  ;  and,  at  the  same  time, 
leaves  room  for  all  the  exercise  of  legitimate  invention.  St.  Paul's  is  such 
a  free  imitation  of  St.  Peter's  as  the  yEniad  is  of  the  Iliad  ;  and  elevates 
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its  illustrious  arcliitect,  whom  tlie  Quarterlij  Review*  calls  "  the  pride  and 
honour  of  English  art,"  to  the  ranl<  of  an  equally  bold  and  original  imi- 
tator, as  Milton  is  of  Homer  and  of  Virgd  ;  exhibiiing  in  all  its  parts  the 
most  indubitable  marks  of  real  genius — "that  quality,  without  which," 
says  Dr.  Johnson,  "judgment  is  cuUI,  and  knowledge  is  inert;  that  energy, 
which  collects,  combines,  amplifies,  and  animates." 

*  For  October,  1»22. 
CTo  be  contintted.J 


GLANCE    AT    SOME    OF    THE    ATTRIBUTES     OF 
ARCHITECTURE. 

IJy    Frederick    Lush. 
No.  II. 

"  Greek  art  had  her  infancy,  but  the  Gracea  rock«d  the  cradle,  and  Love  taught  her  to 
speak." — FuSELi. 

Simplicity,  Sfc. — We  cannot  arrive  at  conclnsions  respecting  the  first 
principles  of  art,  without  making  the  human  mind,  as  being  the  source  of 
all  beauty,  the  groundwork  of  our  invesligatinns.  All  the  qualities  that 
contribute,  or  are  essential,  to  artistic  beauty,  will  be  found  to  make  up 
the  requirements  of  a  perfect  miud  ;  and  among  these  qualities,  that  wiiicli 
bears  a  very  striking  analogy  to  it,  is  simplicity. 

Simplicity  and  unity  of  composition  may  be  compared  to  that  power  of 
generalization  which  selects  from  dissimilar  objects,  parts  of  a  like  nature 
or  property,  and  then  includes  them  under  one  genus  or  kind.  It  was  a 
principle  of  the  Greeks,  which  was  founded  on  the  idea  they  formed  of 
perfect  nature,  "  to  combine  into  one  grand  expression  of  feeling  a  whole 
series  of  ideas,  and  by  excluding  everything  heterogeneous,  to  combine  all 
homogeneous  elements  into  a  perfect  and  harmonious  unity"  (Schlege!*.) 
Amidst,  therefore,  the  many  and  varied  elements  of  an  art,  whose  grand 
object  is  to  make  a  strong  impression  on  the  senses,  no  matter  that  is 
irrelevant  must  be  allowed — nothing  that  would  produce  confusion  ;  so 
that  the  eye  may  repose  upon  it  without  the  least  distraction  :  the  various 
ingredients  being  so  balanced  and  regulated,  that  not  one  of  them  shall  act 
prejudicially  to  the  rest  by  any  undue  proportion  ;  but  that  each  combine, 
to  the  utmost  of  its  power,  in  such  perfect  unison  and  co-operation,  as  to 
conduce  towards  but  one  end,  and  announce  in  its  efiect  the  one  great 
controlling  mind  that  directed  and  presided  over  it.  This  is  so  necessary, 
that  even  where  the  style  of  architecture  is  elaborate  and  intricate,  it  must 
still  preserve  a  marked  unity  and  consistency  of  purpose,  for  without  it 
we  may  not  be  enabled  to  see  and  embrace  clearly  the  complication  and 
web  of  the  whole.  In  simplicity,  a  degree  of  variety  and  contrast  must 
be  joined  to  it,  lest  it  should  be  too  monotonous  and  beiray  a  poverty  of 
imagination  ;  variety  also,  uncomposed  and  without  some  simplicity  and 
consistency  in  its  parts,  would  withdraw  the  attention  from  it  on  account 
of  the  appearance  of  confusion. 

Those  ancient  temples,  which  in  their  plan  and  general  forms  were 
parallelograms,  and  olTered  a  most  striking  similarity  and  uniformity  of 
parts,  suggested  to  the  spectator  ideas  of  infinity,  nolhwilhstanding  their 
extreme  regularity.  But  the  gratification  which  the  mind  receives  from 
objects,  depends  upon  the  nature  of  the  exercise  they  afford  to  the  visual 
faculty  ;  and  circular  forms,  in  cons'quence  of  bringing  all  the  muscles 
that  move  the  eye  into  play,  causing  an  equable  share  of  labour,  are  found 
to  yield  more  delightful  sensations  than  those  produced  by  objects  bounded 
only  by  straight  lines.  Now,  a  knowledge  of  the  effeit  of  geometrical 
figures  was  known  to  the  Greeks  ;  and  we  have  a  fine  instance  of  their 
appreciation  of  the  circle,  in  the  Choragic  monument  of  Lysicrates.  In 
this  rotund  temple,  as  in  many  others,  we  may  notice  that  the  figures  in 
succession  in  the  bas  reliefs  on  the  frieze,  seem  to  the  eye  to  have  no 
limitation,  but  as  it  advances  and  one  portion  appears,  another  disappears  ; 
so  that  alihough  the  whole  is  most  simple  and  uniform  in  itself,  and  may 
be  easily  embraced  at  a  glance,  yet  at  the  same  time  it  seems  endless  and 
infinite.  This  beautiful  idea  was  imitateil  by  the  Romans,  hut  its  elegance 
and  grace  was  lost  in  vaslness  of  dimensions  ;  for  grandeur  emanated 
from  them  as  beauty  did  from  the  Greeks,  and  proofs  of  their  masterly 

*  Lectures  on  Dramatic  Art  and  Literature. 


control  over  the  arch  and  vault,  which  they  were  ever  ambitious  to  dis- 
play, remain  to  us  in  their  Aqueducts,  in  their  Pantheon,  and  Caslle  of 
St.  Angelo.  So  the  classical  mind  of  Bramante,  soaring  and  expanding 
iUelf  in  the  contemplation  of  circles,  in  conceiving  a  design  for  St.  Peter's, 
suggested  "  for  the  naves,  an  adaptation  of  the  arrangement  of  the  great 
arches  in  the  ancient  edifice  called  the  Temple  of  Peace;  and  for  the 
conjunction  of  the  four  naves,  the  construction  and  form  of  the  Pantheon:" 
thus  uniting  and  harmonizing  in  one  stupendous  structure  the  proportions 
of  two  of  the  grandest  edifices  of  antiquity. 

Simplicity  is  the  leading  characteristic  of  Grecian  architecture.  The 
form  of  their  temples  was  the  simplest,  although  in  its  details  the  most 
elegant,  and  in  its  dimensions  the  grandest,  that  could  be  conceived — 
gracing  the  sites  on  which  they  were  erected  ;  for  there  seemed  to  exist 
among  the  architects  a  sort  of  anxiety  lest  they  should  in  the  smallest 
degree  disfigure  nature.  The  orators  and  philosophers  of  the  day  beheld 
in  them  the  image  and  reflection  of  sincerity  and  truth  ;  aud  the  aspiring 
columns,  no  less  than  the  graceful  superstructure,  were  channels  for  con- 
ducting minds  habitually  soaring,  to  the  contemplation  of  supernatural 
beauty.  At  the  glorious  epoch  of  the  Parthenon,  the  porticoes  being  the 
favourite  places  of  resort,  a  building  would  scarcely  have  been  tolerated 
that  was  not  stamped  with  that  calm  repose,  that  dignified  simplicity, 
which  most  assimilated  with  the  feelings  of  the  Athenians.  Hence  the 
sedate  grandeur  of  expression  which  breathed  from  their  walls,  which  led 
the  thoughts  upward,  and  was  eloquent  not  only  with  the  authoritative 
voice  of  the  senate,  but  with  the  stern  wisdom  yet  mild  tranquility  of  the 
deity  to  whom  it  was  consecrated.  The  presiding  goddess  of  Athens  was 
the  muse  that  aided  them,  the  fount  whence  they  drew  their  inspira- 
tion. 

The  Greeks  prided  themselves  upon  the  invention  and  perfection  of 
their  columns,  and  since  they  made  them  perform  such  an  important  part 
in  their  edifices,  they  took  care  to  set  off  their  contours  and  proportions  to 
the  best  possible  advantage.  "With  what  success  they  did  so,  we  have 
proofs  in  the  impressions  conveyed  to  us  by  some  of  the  porticoes  of  their 
temples — as  that  of  Minerva,  where  the  utmost  relief  and  elfect  are  given 
to  these  features,  by  the  majestic  shade  which  is  flung  into  its  interco- 
lumniations.  Here,  it  may  be  remarked,  the  chiar  'oscuro  is  not  broken 
up  and  minute,  but  the  light  and  shade  of  the  structure  presents  broad 
and  simple  masses. 

The  most  cherished  objects  which  the  sculptor  could  commemorate  on 
their  temples  were  the  deeds  of  conquerors  and  heroes  ;  but  then  there 
was  demanded  on  his  part  a  high  command  of  talent,  that  such  things 
should  be  worthily  represented  ;  and  that,  by  a  scientific  and  beautiful 
execution,  by  force  of  expression  and  simplicity  of  character,  they  should 
be  at  the  same  time  a  powerful  auxiliary  to  the  architecture.  Viewing 
sculpture  in  the  days  of  Phidias,  we  cannot  but  be  struck  with  its  ad- 
mirable harmony  to  the  grand  and  simple  character  of  the  temple.  The 
high  embellishment  and  importance  which  it  received  from  the  introduc- 
tion of  sculpture,  is  particularly  observable  at  that  epoch  ;  and  it  is  only 
by  an  attentive  examination  of  the  bold  and  decided  execution  of  the 
ancient  relievi,  so  adapted  in  their  effects  of  chiar 'oscuro  to  their  elevated 
positions,  that  we  can  appreciate  the  excellency  of  the  principles  which 
regulated  their  introduction  into  the  buildings — principles  often  inculcated 
and  taught  by  the  philosophers,  and  founded  on  a  profound  knowledge  of 
optics  and  perspective. 

In  the  materials  and  means  employed,  as  well  as  in  the  forms  they  se- 
lected, we  see  how  wisely  they  sought  aud  secured  simplicity  ;  they 
adopted  just  so  much  as  the  peculiar  nature  of  circumstances  prompted, 
and  no  more;  they  produced  the  greatest  strength  with  the  fewest  mate- 
rials— -the  greatest  eirect  with  the  simplest  means  ;  they  brought  out  the 
most  beautiful  features  into  the  strongest  relief;  they  mingled  the  utile 
cum  dulci ;  the  elongation  of  lines  and  the  relation  of  spaces  satisfied  the 
mathematician,  —  the  delicacy  of  the  curve  delighted  the  poet;  the  uni- 
formity and  succession  of  parts,  the  huge  masses  of  the  surfaces,  the  long 
unbroken  continuation  of  the  members,  all  tended  to  produce  sublimity 
and  breadth  of  manner ;  the  ornamental  portions  softened  the  aspect,  and 
prevented  too  great  a  degree  of  austerity  :  yet,  in  the  sculpture  there  was 
no  artificial  refinement,*  no  laborious  minuteness,  but  it  contributed  to  the 
stateliness  of  the  pile  ;  and  even  when  the  Greeks  thought  it  necessary, 
under  their  glowing  sky,  to  heighten  the  effect  of  the  whole  by  the  addi- 
<  The  Elgin  tiarblea. 
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tion  of  pigments,  still  its  moral  grandeur  rose  paramount  to  all  the  bril- 
liancy of  colour.  Owiug  to  the  seaichiug  and  penetrating  light  which 
shon  around  it,  anything  that  was  defective  would  be  ijnniediately  mani- 
fest— the  beauties  more  strongly  developed  ;  so  the  utmost  ing-enuily  of  the 
artist  was  taxed  to  combine  greatness  with  caution,  ellectiveness  with 
economy;  if  the  colouring,  for  instance,  were  over-warm  and  not  judi- 
ciously applied,  a  glaring  contrast  might  be  produced ;  equal  care  was 
necessary,  also,  lest  it  should  be  too  cold,  amidst  the  variegated  and  lusu- 
riant  scenery  by  which  it  was  surrounded.  On  the  same  principle, 
nothing  unnecessary  or  superfluous  was  to  obtrude  itself  in  the  ornamental 
portions; — what  took  the  lead  in  these  were  the  sculptured  figures,  that 
represented  various  actions,  and  gave  the  most  animation  to  the  marble — 
on  the  execution  and  arrangement  of  which,  mature  consideration  was  to 
be  bestowed,  a  conspicuous  situation  being  given  to  the  principal :  to  con- 
clude all,  the  building,  by  its  pyramidal  termination,  was  brought  to  an 
exquisite  climax. 

This  supremacy  of  grandeur  over  the  desire  for  the  exhibition  of  orna- 
ment— this  mastery  of  simplicity  over  every  inferior  feeling,  convinces  us 
of  the  high  taste  and  refinement  of  the  Greeks.  They  attempted,  but 
indeed  were  able,  to  achieve  the  sublime.  They  knew  that  art  could  only 
possess  the  efficient  cause  of  the  sublime,  in  proportion  to  the  manifesta- 
tion of  skill  and  manly  energy.  They  knew  that  a  departure  from 
simplicity  would  be  a  fatal  blow  to  art:  and  hence  it  was  that  the 
legislature  watched  over  its  interests,  and  Pericles  enforced  upon  the 
artists  the  necessity  of  preserving  in  all  their  works  a  settled  simplicity, 
as  the  principal  source  of  grandeur.  And  there  is  in  simplicity  of 
architecture,  especially  in  that  so  deservedly  called  "  Classic,"  an 
attraction  which  calls  forth  a  dignified  calmness,  yet  a  tenderness  of 
soul,  and  steals  upon  its  sympathies  as  does  the  pure  and  unsophiscated 
nature  of  a  beautiful  child.  Hence  the  dominion  of  the  architecture  of 
the  Greeks  over  our  feelings — for  the  evidence  of  what  is  truly  good 
or  beauliful,  is  recognised  by  the  soul  as  something  most  congenial  to 
it;  and  that  unity  of  design,  that  conformity  of  character,  in  Grecian 
architecture,  corresponds  in  its  nature  to  that  of  a  well-regulated  mind — 
to  the  healthy  balance  and  proportionate  development  of  all  the  powers 
that  constitute  a  perfect  nature.  Architectural  works  that  bear  not  this 
stamp  cannot  satisfy.  Such  are  those  where  we  see  the  imagination  has 
gained  an  entire  ascendancy  over  reason,  and  where  an  overweening 
fondness  for  a  redundancy  of  ornament  has  been  indulged  in  at  the 
•xpense  and  sacrifice  of  simplicity. 


THE  BRITISH  IVIUSEUM. 
No.  I. 

The  opening  of  the  new  hall  of  the  British  Museum  is  a  fitting  time  for 
beginning  a  set  of  papers  on  its  contents  in  this  Journal,  in  which  we  have 
very  often  given  notices  relating  to  it.  The  collections  in  the  British 
Museum  are  more  the  result  of  the  exertions  of  the  public  than  of  the 
government,  and  unless  the  exertions  of  the  government  be  kept  up  by  the 
voice  of  the  public  they  will  be  slackened.  Great  as  is  what  has  been 
already  done,  yet  measured  by  what  is  wanted  and  what  is  to  be  done,  it 
is  but  little.  As  the  public  get  a  better  knowledge  of  the  Museum,  and 
make  a  better  use  of  it,  so  they  prepare  themselves  for  the  requirement  of 
something  more.  We  fear,  however,  that  the  worth  of  the  Museum  is  not 
yet  so  fully  felt  as  it  ought  to  be  ;  while  we  cannot  but  say,  that  even  in 
its  most  trifling  uses  its  worth  is  great. 

By  some,  the  Museum  is  looked  upon  as  a  great  plaything  or  playhouse 
for  the  people.  Be  it  so  ;  we  should  be  willing  to  take  the  matter  on  that 
footing,  for  it  is  no  mean  thing  to  furnish  pastime  for  a  people.  Among 
the  chief  duties  of  a  government,  are  to  provide  for  the  amusement  of  the 
people;  and  if  men  who  are  hard-worked  in  their  several  callings,  can 
have  a  day's  pleasure  in  a  Museum,  and  can  have  given  to  them  new 
thoughts,  which  shall  fill  their  minds  in  many  days  of  toil,  this  is  a  great 
thing.  Discontent  is  one  of  the  greatest  evils  which  any  government  has 
to  withstand,  even  where  bodily  evil,  hunger,  and  want  are  not  felt.  The 
gloomy  sway  of  the  Independents  broke  down  mostly  from  this  cause; 
and  the  people  hastily  changed  a  good  government  for  a  bad  one  at  the 
Restoration,  because  they  were  deadened  and  disheartened  by  the  want  of 
their  accustomed  pleasures.    The  playhouse,  the  bear-garden,  and  the  fair  , 


were  closed,  the  fiddler  and  the  ballad-singer  were  put  down,  holidays 
were  forbidden,  and  although  plenty  reigned  at  home,  and  glory  crowned 
our  arms  abroad,  the  people  were  sullen  and  unhappy.  In  times  of  want, 
workmen  are  ever  open  to  be  led  astray  by  mob  orators  and  agitators,  to 
whom,  when  in  full  work,  they  will  not  listen.  As  it  is  with  one,  so  it  is 
with  many  ;  when  the  mind  is  heavy  and  the  heart  faints,  the  man  himself 
gives  way  to  a  trifling  sorrow,  and  sinks  from  bad  to  worse;  whereas, 
were  he  but  upheld,  he  would  overcome  every  hardship.  More  or  less, 
the  same  thing  is  to  be  seen  at  all  limes,  and  we  feel  sure  that  we  are 
always  doing  good  when  we  are  yielding  pleasure  to  the  old  or  to  the 
young,     Happy  feelings  are  the  mainspring  of  good  deeds. 

As  it  has  been  acknowledged  by  the  greatest  statesmen,  that  it  is  de- 
sirable to  find  pastime  for  the  people,  so  it  should  be  given  usefully.  The 
bloody  shows  of  gladiators,  Or  the  beastly  games  of  the  bear-garden  or  the 
prize-ring,  will  give  pleasure  to  those  who  are  called  enlightened  Romans 
or  enlightened  Englishmen  ;  the  gambling  cock  or  quail  fight  or  horse 
race  may  prove  still  more  enticing,  but  no  one  good  feeling  is  awakened  or 
strengthened,  and  no  bad  one  weakened  or  quelled.  The  love  of  the  good, 
the  true,  the  great,  and  the  beautiful  is  that  which  should  always  be  kept 
before  the  people,  from  their  childhood  to  their  death,  in  all  outward  forms 
and  shapes.  It  should  never  be  thought  that  education  is  the  time  of 
schooling  in  boyhood,  but  it  should  be  remembered  that  in  its  rightful 
meaning  of  "  bringing  up"  a  man,  it  is  being  carried  on  at  all  limes,  in  all 
places,  and  by  all  means.  The  eye,  the  ear,  the  touch,  the  taste,  the  smell 
are  always  on  the  watch  learning  something, — and  if  not  good,  they  are 
learning  evil.  Thus  habits,  which  cannot  be  shaken  or  undone,  are  shaped 
slowly  and  unknown,  and  fetters  are  welded  which  chain  the  mind  in  the 
doing  of  good  or  evil.  If  mankind  are  to  be  thoughtful  and  careful  in 
their  deeds  and  thoughts,  it  is  becoming  that  in  everything  we  should  keep 
sight  of  goodness,  of  truth,  of  beauty,  and  of  greatness,  for  the  Almighty 
maker  of  all  has  done  this  in  everything,  from  the  sjiallest  being,  hardly 
seen  by  Ehrenberg  under  the  most  powerful  microscope,  to  the  great  bulk 
of  the  mastodon  or  the  most  dreaded  beast  which  ever  walked  the  earth. 
If  mankind  are  not  to  be  taught  to  think,  at  least,  we  should  take  all 
means  of  giving  them  right  habits. 

Whatever  may  be  the  feeling  as  to  the  forms  of  worship  to  be  taught  in 
common  schools,  however  much  quarrelling  and  bickering  there  may  he 
about  these — whereby  the  children  of  England  run  the  chance  of  losing 
their  schooling  altogether — there  can  only  be  one  feeling  as  to  the  right 
and  duty  of  the  government  to  look  after  the  public  bringing  up  of  the 
people,  by  training  them  to  proper  thoughts,  wherever  tliere  may  be  the 
means  of  doing  so.  No  one,  we  believe,  has  ever  thought  otherwise  than 
that  the  great  mind  of  the  Greeks,  their  love  of  freedom  and  of  learning, 
was  kept  up  as  much  by  their  care  for  the  beautiful  in  their  buildings  and 
public  works,  as  by  any  other  means.  Those  lovely  temples,  those  carv- 
ings which  have  never  yet  been  outdone;  those  shapes,  which  seem  already 
to  have  a  soul,  and  want  only  breath  to  live,  were  but  the  outward  showing 
of  what  the  minds  of  the  people  held  within,  of  those  great  feelings  of 
which  even  the  lowest  Athenian  slave  must  have  had  his  share. 

If  we  are  to  have  great  public  buildings  and  great  architects,  we  must 
have  an  enlightened  people,  a  people  who  love  art  for  its  own  sake.  In 
Athens,  lowly  as  were  the  dwellings,  every  public  building  was  beautiful, 
and  was  so  because  no  other  dare  be  opened  to  them.  Public  buildings 
are  always  those  which  are  the  best  for  showing  the  skill  and  cunning  of 
the  builder,  where  there  is  the  most  money  to  be  laid  out,  the  best  place  to 
be  had,  and  the  most  care  to  be  taken  in  keeping  up  what  is  once  built. 
In  London,  not  to  say  in  England,  so  far  from  our  public  buildings  being 
always  handsome,  they  are  often  far  from  it ;  and  what  a  single  rich  man 
would  not  bear  nor  lay  out  his  wealth  upon,  many  thousands  of  the  people 
are  made  to  bear.  It  is  a  mere  chance  whether  Wren  or  Dance  be  the 
architect,  whether  he  be  Barry  or  Soane.  We  should  never  see  work- 
houses set  up  for  public  buildings,  and  barns  for  churches,  if  the  people 
were  brought  up  to  think  rightly.  The  taste  of  a  people  may  wander  upon 
matters  of  detail  or  of  style,  but  it  is  always  right  as  to  what  is  great  or 
beautiful.  York  Minster,  St.  Paul's,  and  Westjninster  Palace  will  always 
be  liked  by  the  people,  although  they  may  never  be  able  to  give  a  reason 
for  their  liking. 

It  is  acknowledged  that  we  have  made  a  great  step  in  weaning  the 
people  from  cockpits,  bear-gardens,  and  prize-fights,  that  we  have  lessened 
their  love  for  low  and  bloody  sports, — and  we  feel  a  kind  of  pride  that  we 
have  done  so  much.  Me  may  be  no  less  proud  that  we  have  given  them  a 
greater  love  of  gardens,  paintings,  and  museums,  which,  while  we  look 
upon  only  as  a  harmless  change,  must  indeed  work  greatly  upon  the  minds 
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of  the  people.  The  lessening  of  drunkenness  and  idleness,  the  milder 
bearing  of  the  people,  the  falliii<;  ofrofstreel  fi;;hts,  the  greater  cleanliness 
and  neatness,  if  tliey  lead  to  better  health,  are  of  still  greater  worth,  as 
they  lead  to  belter  minds.  If  we  leach  a  workman  to  like  the  museum 
better  than  the  alehouse,  we  teach  him  something  more;  by  awakening  his 
thoughts  MS  to  what  is  only  rare,  we  awaken  his  mind  in  his  own  calling, 
and  the  thinking  workman  must  be  a  better  workman  than  the  unthinking 
workman.  There  are,  however,  riiauy  callings  in  which  the  workman  has 
to  deal  with  shape  and  colour,  and  if  his  thoughts  are  in  any  way  trained 
to  see  and  feel  what  is  beautiful,  he  has  earned  something  which  to  him 
is  of  the  highest  worth. 

That  the  people  of  England  are  not  brought  up  to  have  a  right  feeling  of 
the  beautiful  and  great  in  works  of  art,  is  seen  painfully,  nol  only  in  our 
public  builrlings  and  in  our  shows  of  paiutings,  but  also  in  our  workshops. 
Whenever  this  has  been  looked  into,  there  has  been  but  one  auswer  by  men 
of  skill  aud  knowledge,  whether  English  or  foreigners,  and  that  is — that 
the  English  people  and  English  workmen  have  less  taste  than  those 
abroad.  This  is  the  pain  whereby  carelessness  of  a  natural  and  moral 
law  is  made  known,  and  those  who  judge  by  the  purse  are  punished  in 
the  purse.  The  price  we  pay  for  foreign  silks,  satins,  ribbands,  lace, 
clocks,  walches,  castings,  jewellery,  paper  hangings,  made  flowers,  and 
other  wares  bought  of  the  French,  Flemings,  Swiss,  Italians,  and  Prus- 
sians is  so  great,  as  to  be  a  wonder  to  those  who  reckon  it  up,  and  bethink 
themselves  tiiat  England  is  the  great  loom  and  workshop  for  the  world, 
the  heart  of  trade,  and  the  mistress  of  every  craft  whereby  wealth  can  be 
made.  Me  pay  down  in  hard  money  a  heavy  fine  for  our  want  of  learn- 
ing ;  but  tills  is  not  the  only  loss  to  which  we  are  open,  for  we  further 
lose  the  supply  of  foreign  markets,  which,  if  we  tried  in  the  right  way,  we 
could  master,  as  we  do  all  things  that  we  once  try.  This  is  a  money  rea- 
son, and  a  weighty  one  for  a  love  of  art. 

M'e  cannot  foster  the  love  of  the  beautiful  and  great  in  art,  without 
fostering  the  love  of  the  true  and  the  good.  It  does  not  follow  that  a 
painting,  a  carving,  jor  a  building  shall  be  all  truth  and  nothing  more,  hut 
there  must  be  s  mietliing  which  shall  strike  the  mind  as  true  ;  and  though 
with  this  it  will  take  iu  much  which  is  unirue  or  false,  yet  without  some 
truih  is  mixed  up,  it  will  not  take  in  any  share  of  untruth.  In  a  building, 
this  seeming  of  truth  may  belong  to  the  look,  as,  if  a  prison  were  built  as 
a  playhouse  it  would  not  be  liked,  neither  would  a  playhouse  if  built  as  a 
church  ;  so,  too,  if  a  building  were  so  made,  that  it  seemed  unsteady  or 
toppling,  there  would  be  a  want  of  truth  about  it  which  would  strike  any 
man.  In  a  play  or  in  a  painting,  it  is  acknowledged  that  there  should  be 
this  truthfulness,  which  when  once  given  iu  the  leading  parts,  the  looker-on 
is  willing  to  take  the  stage  or  the  canvas  as  the  real  scene  of  the  events, 
and  lo  overlook  the  want  of  solidity  in  the  colours,  or  the  smallness  of  the 
drawing — nay,  to  go  in  despite  of  his  own  knowledge  that  the  player  is 
Jack  Robinson,  and  believe  him  to  be  Alexander  or  Henry  the  Fifth.  It 
is,  perhaps,  a  failing  of  mankind,  that  a  small  share  of  truth  is  often 
enough  for  them,  and  that  having  that,  they  do  not  look  further  ;  but  as  iu 
works  of  art  they  are  trained  to  look  for  the  true,  so  is  the  love  of  truth 
upheld;  and  the  eyes  of  the  loukeron  being  opened,  and  his  mind 
awakened,  it  cannot  be  otherwise  than  that  he  should  get  a  greater  love 
of  truth,  and  that  it  should  follow  him  in  his  life. 

The  truthful  in  art  is  its  groundwork,  and  carelessness  as  to  this  is  a 
besetting  sin  of  our  artists,  and  therefore  they  do  not  carry  the  people 
llong  wiih  them.  The  painter  m  dees  a  show  of  bright  colour,  aud  thinks 
ite  does  enough  ;  the  architect  puts  in  good  stone  and  good  inoriar,  and  then 
prides  himself  that  he  has  done  all.  "  To  kahn  kai  to  prciwn," — the 
handsome  and  the  lilting  — was  the  good  rule  of  the  Greeks  in  art;  so 
likewise  did  they  say  "good  and  beaiititui" — and,  indeed,  in  a  few  words, 
they  teach  the  whole  sum  of  art.  \t  ith  a  belter  trained  people,  we  should 
have  better  drilled  artists,  for  these  latter  would  no  longer  dare  to  set 
themselves  against  all  right  laws,  and  waste  their  own  powers  and  our 
means.  The  new  school  of  art  must  be  made  from  without,  and  not  from 
within;  it  must,  as  with  the  Greeks,  not  depeud  upon  the  few  of  the 
artists,  but  upon  the  firm  will  of  the  many.  Although  I'ericles  took  the 
lead,  the  Athenians  never  forsook  the  path  in  which  he  had  led  them,  and 
the  whole  comiiionwc  alth  took  its  w.iy  onward.  On  the  other  hand,  single 
lovers  of  the  arts  die,  and  the  arts  die  with  them.  The  wealth  of  the 
Philips  gifted  .Spain  with  paintings,  but  not  with  painters;  Charles  the 
First  died  before  he  had  awakeu'^d  a  love  for  art  in  England  ;  but  if  Lewis 
of  Bavaria  dies,  the  school  of  Munich  will  live  in  despite  of  chiirliih 
followers.  Lewis  has  not  men  ly  bought  paintings. ''"It  he  has  raised  up 
,1  school  of  artists,  who  are  already  sought  throughout  Europt'. 


Where  the  love  of  the  beautiful  is  strengthened,  the  mind  likewise  is 
strengthened,  for  it  takes  a  healthy  action  instead  of  an  unhealthy  one. 
Discontent  is  one  of  the  worst  signs  of  a  low  state  of  being,  as  is  seen  in 
Ireland,  where  what  is  good  and  useful  is  altogether  lost  sight  of  Id 
brooding  over  f  lociful  ills.  A  healthy  mind  is  ever  ready  to  draw  the 
most  good  from  everything;  an  unhealthy  one  to  draw  the  most  evil.  So 
in  criticism  this  may  be  seen;  while  the  older,  higher,  and  better  taught 
critic  is  ready  to  find  wl.atever  is  good,  the  younger  and  worse  trained 
critic  thinks  he  does  best  if  he  can  hit  upon  a  blot — which  moreover  he  is 
sure  to  be  able  to  do  in  any  one  of  man's  works.  These  must  always  he 
faulty  from  their  very  beginning  ;  we  know  this,  and  it  needs  small  skill 
to  show  it ;  but  every  one  is  not  well  enough  trained  to  find  a  beauty  and 
to  feel  it.  How  often  is  it  found  that  an  old  and  great  painter  will  find  a 
beauty  in  the  work  of  a  younger  man,  for  which  the  brethren  of  the  latter 
give  him  no  praise,  but  the  rather  run  him  down  for  his  faults.  The 
greater  our  knowledge,  the  greater  our  pleasures  ;  it  Is  not,  as  is  thought 
by  some,  that  the  round  of  our  pleasures  is  hemmed  in  by  our  greater 
knowledge,  but  that  the  more  we  know, the  better  our  feelings  are  trained, 
the  greater  love  do  we  get  for  what  is  good  and  right,  and  the  less  we  care 
for  what  is  bad  aud  wrong. 

The  kind  of  schooling  which  has  been  most  used  by  enlightened  people 
in  olden  times  and  in  new  times,  has  been  such  as  to  open  the  minds  of 
youth  to  the  great  principles  we  have  named.  The  teaching  of  Homer 
among  the  Greeks  and  liomans,  and  of  the  Classics  among  ourselves, 
better  answers  to  a  liberal,  free,  and  easy  way  of  training,  than  does  the 
drier  way  of  mathematical  study,  which  there  are  many  people  «  ho  now 
upliohl.  In  schooling,  what  is  taught  is  less  lo  be  looked  at  than  how  the 
mind  is  trained,  for  the  ir.an  of  hereafter  will  not  be  made  by  a  faultless 
knowledge  of  English  grammar  or  an  exact  and  correct  way  of  reckoning, 
but  by  those  powers  of  mind  which  will  enable  him  to  do  his  part  among 
his  fellow  men.  Public  training  should  be  in  agreement  with  that  of  the 
schools — the  man  should  be  able  to  follow  up  what  he  began  as  a  child  ; 
or  if,  as  a  child,  his  training  has  been  careless,  there  is  the  more  need  that 
it  should  afterwai'ds  be  in  a  right  way. 

Wo  have  thought  it  right  to  stand  up  for  the  British  Museum,  as  a 
school  for  the  people,  inasmuch  as  the  matter  is  little  understood,  and 
many  able  men  are  very  careless  about  what  so  far  from  being  a  trifle  is  a 
tiling  of  very  great  earnest.  In  whatever  light  we  look  at  the  matter,  if 
we  choose  to  think,  we  are  always  brought  back  to  the  same  point — that 
the  public  training  of  the  people  in  the  right  way  is  of  the  highest  need, 
and  that  a  museum,  well  laid  out,  is  among  the  best  school:^  and  best 
means  of  doing  this.  Indeed,  we  have  no  fear  in  saying  that  every  pound 
laid  out  iu  the  British  Museum  has  been  already  brouitit  back  by  what 
we  have  earned  in  our  workshops,  to  say  nothing  of  the  very  great  good 
which  is  done  to  the  minds  of  its  hundreds  of  thousands  of  yearly 
visitors. 

It  is  pleasing  to  see  that  the  part  of  the  Museum  given  to  olden  art  is 
now  large  and  well  provided  ;  but  it  is  not  laid  out  as  if  those  at  the  head 
of  it  had  a  clear  sight  of  what  it  ought  to  be.  To  gather  bit  by  bit  works 
of  art  here  and  there,  is  not  enough  for  any  end  of  public  teaching.  The 
more  the  Museum  is  made  useful,  the  more  its  worth  will  be  felt,  and  the 
more  will  be  done  to  make  it  greater  and  better.  Although  the  Museum 
holds  the  works  of  many  people,  it  neither  gives  any  full  view  of  the 
works  of  one  people,  nor  of  the  way  in  which  art  has  grown  and  been 
followed  up.  It  is  wanting  as  a  whole,  and  the  feeling  made  is  that  it  is 
a  gathering  of  bits  of  wreck,  worthless  to  their  former  owners,  and  of 
which  the  now  ovvners  do  not  know  how  to  make  use.  This  is  not  to  be 
said  of  all  to  the  same  length  ;  but  it  is  to  be  said,  more  or  less. 

Although  the  Greek  rooms  hold  the  Phigaleian  ami  Elgin  marbles,  and 
have  many  later  works  of  worth,  they  give,  even  to  the  scholar,  but  a  small 
knowledge  of  what  Greece  and  (ireek  art  are;  they  rather  want  the  book 
to  help  them  out,  instead  of  helping  the  book  out.  There  is  an  earnest,  it 
is  true,  of  the  will  to  do  and  of  what  may  be  done;  but  we  want  a  great 
deal  more.  When  a  working  man  has  t-cen  all  the  marbles  of  the  Parthe- 
non, he  has  no  better  thought  of  the  (iieeks  than  he  had  before.  The 
Egyptian  rooms,  which  are  much  better  olF,  will  teach  him  much  more  as 
to  the  Egyptians.  The  letting  in  of  some  casts  from  the  Parthenon,  of 
the  casts  from  the  Egiua  marbles,  and  of  the  models  of  the  Parthenon, 
have  opened  the  way  for  more.  We  would  have  the  Greek  rooms  laid 
out  with  casts  from  other  museums  ol  the  works  which  are  missing  here; 
there  should  be  mudels  of  such  temples  as  can  safely  be  laid  down  ;  like- 
wise models  of  tombs.  Iu  the  Greek  rooms  we  would  place  the  vases, 
bronzes,  and  coins.     Why  these  are  put  away  we  do  not  understand. 
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Models  would  sbow  the  great  buildings  of  tlie  Greelis,  from  which  wouid 
be  seen  the  originals,  which  have  Ijeen  so  much  followed  in  late  times.  To 
the  lower  classes  of  builders,  to  masons,  and  to  workmen,  this  would  be  of 
much  use.  We  are  sure  that  the  model  of  the  Parthenon  has  already  done 
a  great  deal  of  good  in  showing  to  the  people  how  a  public  building  of  this 
kind  was  treated  at  Athens.  The  peristyle,  and  the  marble  carvings,  go  far 
beyond  what  we  are  here  pleased  to  call  Greek  architecture.  M^ith  a  better 
knowledge,  of  such  things  we  should  not  be  waylaid  with  brick  barns  stuck 
on  to  a  small  portico,  or  with  porticos,  so  called  by  their  makers,  from  being 
made  with  a  few  naked  columns  which  but  for  the  capitals  dare  not  be  called 
Greek  or  anything  else.  If  the  growth  of  Greek  building  in  England  be  de- 
•irable,  nothing  is  more  likely  to  further  it  than  a  knowledge  of  it  in  its  best 
shape. 

The  bronzes  and  a  few  more  casts  would  enable  us  to  follow  Greek  art 
from  its  beginning,  and  this  is  most  useful.  In  the  Eginetan  marbles  we 
have  rude  and  grim  drawings  of  men  ;  in  the  Phidian  we  have  gods  in  the 
shape  of  men.  We  can  see  how  art  began,  and  how  far  nature  truthfully 
followed  will  lead  us.  The  Greek  carver  learned  from  the  living  man,  the 
carver  of  this  day  from  a  cast,  the  pattern  drawer  or  bronze  founder  is 
taught  in  a  school  of  design  from  a  drawing  of  a  cast,  in  which  life  has  been 
so  wiredrawn  that  it  has  fluttered  away.  Going  into  the  Egyptian  room  we 
find  in  the  best  figures  a  careful  anatomy  in  parts,  hut  that  the  carvers,  hav- 
ing  stopped  in  that  path  in  which  the  Greeks  went  on,  never  reached  the 
power  of  the  iatter. 

The  works  of  the  failing  time  of  art  teach  likewise,  and  we  can  track  the 
footsteps  of  failure  from  their  first  faint  marking.  When  the  carver  set  up  the 
great  works  of  old  as  his  model  he  began  to  waver,  and  though  he  might 
bring  forth  a  great  work,  yet  he  led  those  who  followed  bira  off  the  right 
track  ;  so  that  in  the  end  nature  was  forgotten.  Whatever  may  be  said,  the 
living  form  is  our  nearest  ami  surest  inspiration,  it  gives  us  a  nearer  insight 
into  the  workings  of  the  divine  power,  and  we  cannot  therefore  in  art  get 
better  teaching. 

The  vases,  showing  how  in  the  household,  and  in  those  things  most  brittle 
and  most  worthless,  the  principles  of  art  were  followed  by  the  Greeks,  should 
stand  in  the  neighbourbond  of  the  lasting  remains  of  the  Parthenon.  It  is 
by  seeing  the  Greeks  in  small  things  as  well  as  in  great,  that  we  are  led  to 
acknowledge  the  depth  of  their  feeling  for  art  and  learning,  upheld  at  a  time 
when  the  printing  machine  was  not,  before  the  telegraph  overcame  time,  or 
the  railway  lessened  space.  The  schooling  of  the  wealthiest  Athenian  was 
behind  that  given  to  a  foundling  in  an  English  workhouse;  but  how  much  is 
England  behind  what  Athens  v;as  in  art ! 

The  coins,  which  are  now  hidden,  and  about  which  it  may  be  said  no  one 
knows  anything,  should  be  drawn  forth.  They  will  be  as  safe  under  the  pub- 
lic watch,  as  where  they  now  are. 

The  Egyptian  rooms,  and  even  the  Etruscan,  are  in  a  better  state  than  the 
Greek,  and  we  have  therefore  not  so  much  to  say  about  them  ;  but  in  the 
Egyptian  rooms,  models  might  well  be  placed  of  the  pyramids,  temples,  obe- 
lisks, tombs,  sphinxes,  and  great  works.  Now,  we  only  see  the  little  works 
of  the  Egyptians,  their  skill  in  handicraft;  but  we  should  have  some  know- 
ledge of  those  great  works,  which  have  been  the  wonder  of  so  many  ages. 

The  Roman  rooms  give  us  a  very  poor  knowledge  of  a  people  who,  by  their 
writings,  are  better  known  to  us,  and  who  have  this  claim— that  they  peopled 
this  island  before  us.  and  that  our  English  forefathers  fought  with  them.  A 
very  great  deal  must  be  done  before  the  Roman  rooms  will  be  what  they 
ought.  Among  other  wants  we  may  name  copies  of  the  frescoes  from  Pom- 
peii. 

The  Welsh  or  British  antiquities  should"  be  put  in  order,  so  as  to  show  us 
the  state  of  the  savages  who  filled  the  island  before  the  English  overcame 
them.  The  few  models  of  cromlechs  were  a  useful  addition,  but  all  such 
things  should  be  modelled,  and  the  works  of  the  Irish  and  of  the  Welsh  in 
Gaul  should  be  shown. 

The  English  antiquities  cannot  begin  with  any  works  of  our  forefathers  in 
Scotland,  but  a  collection  should  he  formed  which  should  include  tombs, 
brasses,  armour,  weapons,  coins,  seals,  models  of  buildings,  books,  paintings, 
aad  whatever  are  called  mediaeval  antiquities. 


RAILWAY  LIFT  BRIDGE. 

firUh  an  Engraving,  Plate  XIII.) 

J.  U.  Rastrick,  Esa.,   Engineeb. 

This  Bridge  is  in  course  of  construction  over  the  Surrey  Canal,  on  the 
Brighton  branch  railway  from  New  Cross  to  the  river  Thames ;  it  is  con- 
structed of  timber,  consisting  of  four  inverted  trussed  girders,  which  carry 
the  rails,  the  ends  of  the  girders  bear  upon  sills  supported  by  piling  of  whole 
timbers,  12  x  12  inches. 

The  platform  is  lifted  bodily  by  six  wire  ropes,  which  pass  over  single 
grooved  pulleys,  supported  by  iron  standards,  and  then  descend  and  pass 
round  douhly-grooved  pulleys ;  the  ends  of  the  ropes  are  attached  to  six 
iron  halance-weigbts,  of  two  tons  each.  The  lower  pulleys  are  keyed  on  to 
iron  shafts,  which  are  turned  by  the  wheel  gear  at  the  end,  when  it  is 
desired  to  raise  the  Bridge. 

The  clear  water-way  is  21  feet,  and  the  head-way,  when  the  platform  is 
lifted,  12  feet;  the  platform  is  31  feet  long  by  23  feet  wide. 


GERMAN  ARCHITECTURAL  WORKS. 

1.  Beilrage  zur  Kennlniss  der  Backstein-Arcldteclur  Italiens.  Von  L. 
RUNGE.     Berlin  :  Heymann.     London  :  Franz  Thimm. 

2.  Die  Bauwerke  in  der  Lombardei.  Von  Friedrich  Osten.  Darmstadt : 
Leske.     London  :  Franz  Thimm. 

3.  Kunstwerke  und  Gerdthsehaflen  des  MUtelulters  und  der  Renaissance 
Von  E.  Becker  und  J.  vou  IIefneb.  Frankfurt:  Schmerber.  London  : 
Franz  Thimm. 

We  may  put  these  three  publications  together  as  aflfording  materials  for 
considerably  enlarging  the  sphere  of  architectural  study,  and  directing  it  to- 
wards edifices  and  works  of  art  belonging  to  the  mediajval  period,  which 
have  hitherto  been  scarcely  noticed,  much  less  been  illustrated,  either  by  the 
pencil  or  by  historical  comment  and  description.  This  is  especially  the  case 
with  regard  to  the  first  work  on  the  list,  viz. :  Runge's  *'  Brick  Architecture 
of  Italy,"  though  some  of  the  examples  are  from  Bologna,  Ferrara,  and  other 
places  usually  visited  by  travellers,  artists,  and  students.  Yet,  pre-occupied 
by  the  fame  of  the  remains  of  classical  architecture  on  the  one  hand,  and  by 
that  of  the  modern  standards  of  the  art  on  the  other,  such  visitors  seem  to 
have  uo  eyes  except  for  the  Pantheon  and  St.  Peter's,  and  for  the  buildings 
of  Sansovino,  Palladio,  and  other  accredited  masters.  Surrendering  them- 
selves up  entirely  to  their  "  Guide-book,"  they  suflTer  their  attention  to  be 
absorbed  by,  and  their  inquiry  limited  to,  its  directions.  Next  to  seeing  all 
that  is  there  pointed  out,  it  seems  to  be  with  them  a  merit  to  see  nothing 
else — to  search  for  nothing  further.  They  do  not  even  give  themselves  the 
chance  of  stumbling  upon  anything  which  their  purblind  and  one-eyed 
"  Guide"  is  unable  to  discern  for  them. 

Even  Woods  himself  is  exceedingly  unsatisfactory  indeed  in  regard  to 
some  of  the  places  and  buildings  he  visited,  for  bis  visits  seem  to  have  been 
made  en  courier,  and  his  notices  of  them — Ferrara  and  Faenza,  for  instance — 
are  usore  provokingly  tantalizing  than  complete  silence  would  have  been  ;  or 
if  they  do  not  tantalize,  it  is  because  they  mislead,  by  leaving  it  to  be  sup- 
posed  that  they  really  contain  nothing  at  all  worth  an  architect's  attention. 
He  does  not  even  so  much  as  hint  at  Brick  Architecture  in  the  North  of 
Italy  as  constituting  a  peculiar  style  of  ornamentation.  Something,  on  the 
contrary,  although  in  itself  hut  very  little,  may  be  found  in  the  29th  chapter 
of  Hope's  "  Historical  Essay  of  Architecture,"  in  a  note  to  which  it  is  said : 
"  In  the  plains  of  Lombardy,  where  stone  is  rare,  clay  has  in  buildings  of 
importance,  been  moulded  into  forms  so  exquisite  as  to  have  been  raised 
into  a  material  of  value  and  dignity.  In  the  ancient  churches  of  Pavia,  &c., 
it  presents  itself  in  all  the  delicate  tracery  of  the  middle  ages  ;  in  the  Great 
Hospital,*  Campo  Santo,  and  Castiglione  Palace,  at  Milan,  it  exhibits  the 
arabesque,  medallions,  and  scroll-work  of  the  cinque-cento  style.  On  this 
side  the  Alps,  clay  has  never  received  forms  quite  so  elaborate,  &c.  &c."  This 
alone  sufficiently  recommends,  or  ought  to  recommend,  Runge's  work,  which 

*  ftlost  strange  lo  say,  Wtjoda  dismisses  this  extraordinary  ftrchitectural  monument  at 
once,  l)y  merely  assuring  ns  ttiat  "it  possesses  littie  interest  as  an  object  of  aichilec- 
ture"  1 1 — although  it  is  an  editice  of  most  singular  character. 
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as  far  as  we  are  aware,  is  the  first  publication   that   presents  us  with  speci- 
mens of  brickwork  as  it  was  formerly  practised  in  Italy. 

Did  we  previously  doubt  it,  we  should  be  convinced  by  these  examples 
that  brickwork,  combined  with  mouldeil  bricks  and  terra-cotta  ornaments,  is 
susceptible  of  a  high  degree  of  embellishment,  and  readily  affords  great  di- 
versity of  combinations.  But  we  are  prejudiced  against  it  by  the  slovenly 
coarseness  of  our  modern  bricks,  which  are  only  used  for  ordinary  buildings, 
or  else  intended  to  be  concealed  by  ashlar  facing.  Thanks  to  acts  of  parlia- 
ment, which  have  prescribed  their  size  and  shape,  ours  are,  as  Hope  observes, 
the  coarsest  and  most  unsightly  bricks  used  in  any  country  ;  yet  why  parlia- 
ment  should  interfere  with  the  fashion  of  bricks,  more  than  with  any  other 
fashion,  it  puzzles  us  to  make  out.  Such  interference  has  certainly  been  so 
mischievous,  that  unless  the  interest  now  affected  for  the  advancement  of  art 
be  all  make-believe  and  sham,  such  injurious  restrictions  ought  at  once  to  be 
repealed. 

The  frontispiece,  or  engraved  title-page,  of  Uunge's  work  exhibits  the  por- 
tel  of  the  church  of  Sta.  Caterina  at  Bologna,  a  composition  of  such  remarka- 
ble elegance  and  delicacy,  that  it  is  astonishing  it  should  have  escaped  the 
notice  of  those  who  professedly  go  in  quest  of  architectural  studies.  The 
next  plate  gives  us  t,vo  admirably  profiled  cornices  at  Ferrara  and  Faenza, 
also  the  part  of  a  window  and  highly  enriched  string-course  from  a  house  at 
the  latter-place  ;  somewhat  similar  decoration  to  which,  we  are  informed  by 
the  author,  has  been  adopted  in  the  restoration  of  the  Klosterkirche  at  Ber- 
lin. A  house  at  Bologna  has  furnished  the  subject  of  the  two  following 
plates,  and  although  it  cannot  be  affirmed  that  the  building  itself  is  by  any 
means  a  model,  the  windows  and  some  of  the  other  details  afford  valuable 
hints.  It  is  to  be  regretted,  however,  that  the  principal  cornicione  and  its 
frieze  are  not  shown  at  large  like  some  of  the  other  parts,  for  if  we  may 
judge  by  what  can  be  made  out  in  the  perspective  view  of  the  building,  they 
are  of  particularly  rich  and  elaborate  design.  The  other  plates  show  a 
variety  of  other  cornices,  wherein  the  mere  arrangement  of  bricks  of  nearly 
the  usml  shape  is  made  to  produce  very  bold  and  effective  mouldings  for 
such  purpose.  Hardly  need  we  add  that  Runge's  work  deserves  to  meet 
with  extensive  encouragement  in  this  country,  as  one  of  real  practical  utility, 
and  calculated  to  improve  the  character  of  brick  buildings. 

Osten's  work,  on  the  contrary,  is  more  of  an  archsological  and  historical 
nature,  in  which  respect  it  is  a  highly  welcome  contribution  to  the  history  of 
architecture  in  Lombardy  and  the  North  of  Italy,  from  the  7th  to  the  Uth 
century.  It  promises  to  go  far  towards  filling  up  what  is  now  an  hiatus  in 
the  architect's  library, — towards  serving  as  a  bridge  across  the  chasm  which 
separates  the  classic  from  the  medieval  period  of  the  art.  Lombardic  archi- 
lecture  has  of  late  years  obtained  attention  ;  yet,  owing  to  the  want  of  ade- 
quate notices  and  illustrations,  those  who  have  spoken  of  it  have  not  been 
able  to  enter  into  the  subject  so  fully  as  they  otherwise  might  and  would 
have  done.  We  do  not  know  whether  Osten  intends  to  give  only  unedited 
monuments,  but  even  should  any  that  have  been  before  represented  be  here 
introduced,  thoy  will  be  more  satisfactorily  explained  than  hitherto.  The 
principal  monuments  contained  in  the  two  first  Lieferungen  of  the  work  are 
the  cathedral  of  S.  Evasio,  at  Casale,  Monteferrato ;  the  baptistery  of  S. 
Pietro,  at  Asti,  and  the  church  of  S.  Andrea,  at  Vercelli,  of  none  of  which  is 
any  mention  at  all  made  by  either  Seroux  d'Agincourt,  or  Wiebeking,  Hope, 
or  Woods.  Both  the  cluirches  are  interesting,  that  at  Vercelli  more  espe- 
cially, it  being,  we  are  told,  the  work  of  an  English  architect,  named  Briginthe 

at   least   one   whom    the  founder.  Cardinal  Guala  Bicchieri,  brought  over 

from  England,  where  that  prelate  had  resided  for  several  years.  The  edifice 
is  further  remarkable  for  having  been  completed  within  the  short  space  of 
about  two  years,  it  being  begun  in  1219,  and  finished,  together  with  the 
buildings  of  the  adjoining  convent,  in  1222.  It  is  accordingly  uniform  in 
idea,  though  it  at  the  same  time  exhibits  the  combination  of  two  different 
styles,  for  while  the  exterior  is  decidedly  Lombardic,  and  the  windows  are 
very  small  semicircular-headed  openings,  the  pillars,  arches,  and  vaulting  of 
the  nave  are  expressly  in  the  Pointed  style,  and  some  of  the  arches  are  un- 
usually acute.  The  general  dimensions  of  the  plan  are  about  223  by  108 
English  feet,  and  131  across  the  transept.  The  other  church,  viz.  :  that  at 
Casale,  which  was  begun  in  741,  by  KingLiutprond,  and  consecrated  as  a  ca- 
thedral in  1107,  by  Pope  Paschal  11.,  forms  externally  a  parallelogram  of  170 
ft^et  by  104  ;  but  although  the  external  form  is  so  simple,  the  internal  plan 
i«  very  remarkable,  the  church  itself,  notwithstanding  its  moderate  dimen- 
lions,  being  divided  into  five  compartments  or  aisles,  and  preceded  by  an 


atrium  or  Galilee;  of  which  latter  two  sections  are  given,  but  not  even  one, 
unluckily,  of  the  body  of  the  church  itself.  The  baptistery  at  Asti  is  a  polygon 
of  24  sides — accordingly  may  be  classed  with  rotundas.  It  is  53  feet  in  its 
external,  and  4G  in  its  internal,  diameter,  and  40  high  to  the  summit  in  the 
centre  of  the  plan ;  although  to  the  edge  of  the  sloping  lean-to  roof  over 
the  surrounding  aisle,  or  whatever  else  it  may  be  called,  the  height  is  only  17 
feet.  Strikingly  piquant,  the  architectural  character  of  the  structure  arises 
almost  entirely  out  of  plan,  and  its  consecutive  forms,  independently  of,  and 
in  this  instance  quite  without,  decoration  ;  wherefore,  were  naive  a  term  cur- 
rent among  architects,  we  should  apply  it  to  this  building  as  a  very  appro- 
priate epithet  for  it, — one  that  goes  far  towards  expressing  a  prominent 
a;sthetic  quality  in  it.  The  edifice  itself,  indeed,  belongs  to  a  class  now  ex- 
tinct ;  nevertheless,  ideas  available  for  other  purposes  than  the  original  one, 
may  be  derived  from  it.  Were  our  architects  occasionally  to  turn  to  such 
studies  as  this  example  at  Asti,  and  the  Abbot's  Barn  at  Glastonbury,  they 
would  not  give  us  such  fantastic  monstrosities  as  they  now  frequently  do 
when  called  upon  to  design  buildings  for  industrial  or  economical  purposes, 
for  which  a  mediaeval  style  is  desiderated. 

The  third  publication  on  our  list,  is  of  quite  a  different  character  from  the 
other  two,  it  being  devoted  to  specimens  of  furniture  and  articles  of  p/r/ii, 
both  of  the  middle-age  period,  and  that  of  the  Cinque-cento  and  Renaissance. 
Most  tastefully  executed  both  as  to  drawing  and  colouring,  it  will  form  a 
very  suitable  companion  work  to  H.  Shaw's  "  Encyclopaidia  of  Ornament," 
with  which  it  agrees  also  in  size, — at  least  the  difference  of  size  is  so  very 
slight,  that  the  two  books  may  stand  beside  each  other  on  the  same  shelf. 
To  many  of  our  readers  this,  we  presume,  will  be  sufficient  information  as  to 
the  general  nature  and  character  of  this  collection  of  "Kuustwerke."  Hav- 
ing as  yet  only  the  first  heft  or  part  before  us,  we  cannot  say  which  class  of 
subjects  will  predominate, but  the  specimens  themselves,  selected  from  public 
and  private  collections  at  Vienna,  Berlin,  Dresden,  Gotba,  Cassel,  Darm- 
stadt, and  other  places  in  Germany,  will  be  new  to  this  country,  and  will 
extend  our  acquaintance  with  medi.-eval  art  and  taste.  That  the  latter  re- 
proaches the  taste  of  our  modern  fashionable  pseudo-medijevalism  in  furni- 
ture, is  tolerably  evident  from  an  oak  cabinet  here  represented,  which  unites 
extreme  simplicity  of  general  form  with  elaborate  ornamental  design.  If  we 
compare  this  with  modern  productions  calling  themselves  designs  for  "Gothic 
furniture" — and  we  may  mention  those  of  Heideloff,  both  because  he  is  a 
German  artist  of  considerable  repute,  and  because  some  of  them  have  been 
not  only  shown,  but  extolled  in  the  Art-Union, — the  latter  appear  truly 
coarse  and  barbarous  extravagancies,  devoid  of  a  single  principle  of  either 
design  or  composition.  To  say  the  truth,  some  of  Herr  Heideloff 's  chairs  are 
so  preposterously  absurd,  that  their  clumsiness,  inconvenience,  and  uncom- 
fortableness,  if  not  their  ugliness,  must  deter  any  one  from  adopting  them. 
Neither  do  we  say  that  even  such  a  specimen  of  furniture  as  the  cabinet 
above-mentioned,  is  now  suitable  as  an  express  model  for  us;  for  even  the 
choicest  and  most  genuine  reliques  of  the  kind  require  considerable  modifica- 
tion, and  ought  to  be  regarded  not  as  patterns,  but  as  studies ;  and  as  a 
collection  of  such  studies,  these  "  Kuntswerke  und  Gerathschaften"  promise 
to  become  a  most  valuable  addition  to  the  information  we  already  possess — 
too  scanty,  perhaps,  in  itself — relative  to  "  industrial  art "  during  the  middle 


OF  LOG.\RITHMS. 
By    Oliver    Byrne. 

Sir — Having  known  for  years  the  readiness  with  which  you  publish  any 
thing  interesting  in  art  or  science,  even  when  it  is  not  in  strict  accordance 
with  the  avowed  objects  of  your  excellent  Journal,  I  take  the  liberty  of 
sending  you  a  few  remarks  on  the  construction  of  logarithms.  Indeed,  I 
know  of  no  other  periodical  open  to  mathematical  communications,  particu- 
larly when  the  subjects  require  woodcuts  to  illustrate,  or  symbolical  lan- 
guage to  investigate. 

Logarithms  is  as  powerful  an  agent  in  calculation  as  steam  is  in  mechan- 
ics; with  this  truth  before  us,  it  is  strange  that  few  know  their  proper  use 
or  how  they  are  computed, — and  fewer  strll,from  the  great  labour  attending 
the  operations  by  any  known  method,  attempt  the  calcirlation  of  these  very 
important  numbers.  Since  the  days  of  Napier  and  Briggs,  logarithraotechnv, 
in  a  practical  point  of  view,  has  received  but  little  improvement,  while 
logarithmic  formulae  have  been  cultivated  with  great  success,  and  advan- 
tagcously  employed  to  abridge  many  analytical  inquiries  in  different  parts  of 
mathematics.     However,  it  is  also  true,  that   some  analvsts   have   bestowed 
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much  time  and  Ial)Our  in  search  of  a  simple  and  direct  mode  of  calculating 
logarithms,  and  though  wholly  unsuccessful,  or  very  nearly  so,  as  respects 
the  ostensible  object  of  the  inquiry,  they  have  been  rewarded  by  the  dis- 
covery of  those  interesting  and  momentous  formulas  which  constitute  what 
is  at  present  termed  "  the  Theory  of  Logarithms."  It  is  also  worthy  of 
remark,  that  Briggs,  Halley,  Sharp,  Vlacq,  and  others,  who  brought  the 
doctrine  of  logarithms  to  perfection,  were  not  averse  to  arithmetical  calcu- 
lations; hut  our  modern  mathematicians  depend  by  far  too  much  on  purely 
algebraical  expressions,  foreign'  translations,  and  mere  hocus  pocus  opera- 
tions on  operatical  symbols. 

In  an  inquiry  on  logarithms,  it  is  usual  to  put  N  =  any  given  number, 
a  =  the  base  of  any  system,  and  M  =  the  modulus  of  the  system.  Substi- 
tuting 1  +  n  for  N,  &c.,  we  have 

log.  (1-t-n)  =  M(n-Jn=  +  5?!'-Jn*  +  ^n''-,  &c.,  for  the  fun- 
damental  expression,  from  which  several  other  formulae  are  derived,  hitherto 
used  in  the  computation  of  logarithms.  But  the  above  series  is  only  useful 
when  n  is  a  very  small  fraction;  while  the  majority  of  those  deduced  from 
it,  are  only  available  in  the  process  of  determining  logarithms  from  the 
combinations  of  others.  The  value  of  M,  in  the  above  series,  cost  Mr. 
Briggs  54  successive  extractions  of  the  square  root,  and  54  multiplications ; 
and  although  many  ingenious  contrivances  have  been  devised  to  abridge  the 
labour  of  these  extractions,  the  process  is  at  best  very  tedious. 

Lagrange  converted  the  above  series  into 


log.  m 


^M^  (.«'.-  1)    -    ^'"'-')'   +    ('"•-')^  -  &C.1 


by  substituting  m-  for  1  +n  ;  r  being  entirely  arbitrary.  This  formula  can 
be  rendered  as  convergent  as  we  please,  and  therefore  the  value  of  r  can  be 
80  assumed,  that  the  logarithm  of  any  number,  m,  can  be  determined  to 
a  limited  extent,  by  using  only  the  first  term  of  the  series,  viz.  fiom  the 
equation — 

log.  m  =  r  M  (>«'  —  I). 
This  method,  undoubtedly,  is  always  applicable  to  the  direct  computation  of 
a  logarithm  ;  yet  it  is  the  same  in  effect  as  that  proposed  by   Briggs,  and  is 
equally  laborious,  on  account  of  the  great  number  of  extractions  generally 
required. 

It  is,  perhaps,  unnecessary  to  dwell  at  any  great  length  on  the  difficulties 
attending  the  computation  of  logarithms  by  a  direct  process,  independently 
of  other  logarithms  ;  however,  we  cannot  conclude  these  remarks  without 
giving  a  remarkable  expression,  deduced  by  Professor  Wallace,  of  Edinburgh. 
The  form  is  this — 


log.  X  =  — .     .     _' 


•1) 


X"  »!(4"  1) 

in  which  m  and  n  are  any  numbers  chosen  at  pleasure;  z,  always  some  value 
between  0  and  1  ;  and  A,  the  given  base  of  the  system.  This  expression 
leaves  the  base  unrestricted,  involves  no  infinite  quantity,  and  is  said  by  some 
to  be  "  of  great  analytical  elegance ;" — yet,  it  is  purely  algebraical,  and  as 
to  its  practical  utility  in  the  actual  determination  of  a  logarithm,  it  is  just 
as  much  use  as  any  other  intelligible  hieroglyphics. 

Perhaps  you  will  allow  me  to  state  a  fact,  which  you  have  tested* — i.  e. 
that  I  have  discovered  a  method  by  which  the  logarithm  of  any  number,  to 
almost  any  extent,  may  be  calculated,  independently  of  other  logarithms,  in 
a  few  minutes.  Mathematicians  and  the  curious  will,  I  have  no  doubt,  be 
obliged  to  you  for  publishing  the  following  results.  It  is  well  known  that 
when  the  diameter  of  a  circle  is  one,  the  circumference  is 

3-1415926o35897932384620433832795028841971C939937511, 
to  50  places  of  decimals.     Now,  I  find  the  logarithm  of  this  number  to  be 

•497149872G94133S543al26828829089S873651G7832438044,  which  is 
true  to  50  places.  For  the  information  of  the  general  reader,  it  may  be 
necessary  to  mention,  that  the  logarithm  of  a  number  consisting  of  so  many 
places  of  figures,  has  not  been  before  computed  to  anything  near  this 
extent ;  for,  by  any  of  the  known  methods,  such  a  calculation  is  almost 
impossible.  From  the  above  result,  the  logarithm  of  the  area  of  a  circle, 
when  the  diameter  is  uniti/,  may  be  readily  deduced,  and  is  found  to  be 

f-895089881366I7146392379049884191282011529856145642;  correct  to 
the  last  figure. 

*  [We  have  witnessed  Mr.  Byrne's  facility  in  calculating  logarithms  without  the  use  of 
any  book.  It  is  highly  desirable  that  his  system  of  calculation  should  be  revealed  to  the 
public.]— Ed.  C.  E.  &  A.  Journal. 


M'ith  equal  facility,  we  obtain  the  logarithm  of  the  contents  of  a  sphere, 
when  the  diameter  is  unity,  to  be 

i-718998G2231049022I84250149021 129053768335957872764. 

M  =  -4342944819032»18276511289189166050822943970058036666. 

July,  18J7.  Oliver  Byrne. 


WARNER'S  LONG  RANGE. 
For  the  following  calculations  of  the  dimensions  of  the  balloons  which 
would  be  required  for  the  purposes  of  Mr.  Warner's  Long  Range,  we  are  in- 
debted to  the  courtesy  of  Sir  Howard  Douglas,  whose  scientific  researches 
have  so  greatly  tended  to  disabuse  the  public  mind  of  errors  respecting  the 
resuscitation  of  an  old  project  for  aeronautic  warfare. 

It  has  been  already  explained  that  Mr.  Warner's  apparatus  consists  of  a 
balloon,  from  which,  when  it  has  attained  a  proper  altitude  and  position, 
heavy  shot  or  shells  are  to  be  let  fall,  being  detached  from  the  car  by  self- 
acting  mechanism  :  these  missiles  derive  their  destructive  effects  from  the 
velocity  acquired  by  the  action  of  gravity  during  their  descent,  or  from  the 
disruptive  force  of  an  explosive  composition  contained  in  them. 

First  of  all,  let  it  be  required  to  determine  the  greatest  possible  velocity 
which  the  shots  will  acquire. 

Falling  bodies   are  acted  on   by  two  vertical  forces  during  their  descent 

the  accelerating  force  of  gravity,  and  the  retarding  force  of  the  resistance  of 
the  air.  The  former  of  these  forces  is  constant  at  all  velocities;  the  latter 
increases  very  rapidly  with  the  velocity,  and  may  be  assumed  to  vary  as  the 
square  of  it.  Consequently,  the  resistance  to  the  progress  of  the  balls  be- 
comes greater  and  greater,  till  at  last  it  just  counterbalances  the  action  of 
gravity :  in  this  stage  of  the  descent,  the  velocity  is  said  to  have  acquired  its 
"terminal  value,"  beyond  which  further  acceleration  is  impossible.  When 
once,  therefore,  a  falling  bodyhas  acquired  its  terramal  velocity,  it  is  no  longer 
accelerated,  but  continues  its  descent  with  precisely  the  same  uniform  velocity 
(unless  new  forces  are  brought  into  operation),  till  it  reach  the  earth. 

Now  it  appears  from  numerous  experiments,  that  the  terminal  velocity  of 
a  12  lb.  shot,  filled  with  lead,  (that  is,  the  greatest  vertical  velocity  which  the 
shot  can  acquire  by  descent)  is  419-6  feet  in  a  second  :  and  to  acquire  such  a 
velocity  the  ball  must  fall  from  a  height  of  not  less  than  27492  feet.  These 
results  may  be  safely  relied  on,  as  they  express  the  mean  of  a  vast  number  of 
experiments.  The  terminal  velocities  of  solid  shot  of  various  sizes  differ 
considerably.  As  the  solid  contents  of  spheres  vary  as  the  cubes  of  their 
radii,  and  their  surfaces  only  as  the  squares  of  their  radii,  it  follows  that  the 
larger  the  shot  the  heavier  will  it  be  in  proportion  to  the  surface  exposed  to 
the  air's  resistance,  and  therefore  the  greater  will  be  the  terminal  velocitv 
For  Shells  filled  with  an  explosive  composition  the  terminal  velocity  is  less 
than  for  solid  shells  of  equal  size,  the  former  being  lighter  in  proportion  to 
the  surface  exposed  to  the  resistance  of  the  air. 

If  the  resistance  be  taken  to  vary  as  the  surface  and  the  square  of  the 
velocity  conjointly  (the  surface  varying  as  the  square,  and  tlie  weight  as 
the  cube,  of  the  radius),  it  may  be  easily  shown  that  the  terminal  velocity 
varies  as  the  root  of  the  radius.  Heuce,  r  =  178  V d  is  a  general  expres- 
sion fur  the  terminal  velocity  of  a  ball  of  d  diameter,  the  constant  178 
being  determined  by  numerous  experiments. 

The  doctrine  of  terminal  velocities  is  beautifully  illustrated  in  the  de- 
scent of  the  parachute,  which,  after  it  has  attained  a  certain  velocity,  will, 
if  properly  constructed,  conlinue  to  descend  uniformly,  without  any  further 
acceleration.  Another  admirable  illustration  is  aflbrded  by  falling  rain 
which,  unless  retarded  by  the  air,  would  be  so  much  accelerated  as  to 
destroy  vegetation. 

The  idea  of  defence  of  fortified  places  by  "  vertical  fire" — that  is,  by 
shot  discharged  so  as  to  fall  nearly  vertically  on  the  heads  of  the  be- 
siegers— was  promulgated  by  the  celebrated  mathematician,  M.  Carnot, 
who,  however,  totally  overlooked  the  resistance  of  the  air,  and  supposed 
the  shot  to  describe  parabolas.  lu  a  Reply*  to  his  theories,  it  was  shown 
theoretically,  that  the  relardation  of  shot  desceuding  vertically  would 
render  them  all  but  inoperative  ;  and  the  theory  was  confirmed  by  actual 
experiments,  undertaken  by  the  author  for  the  especial  purpose  of  testing 
its  accuracy.  The  following  extract  details  the  nature  and  results  of 
these  experiments : — 

*  "  Observations  on  the  motives,  errors,  and  tendency  of  M.  Carnot's  priDciplea  of 
defeoce,  showing  the  defects  of  his  new  system  of  fortification,  and  of  the  alterations  he 
has  proposed  with  a  view  to  improve  the  defence  of  existing  places.  By  Colonel  Sir 
Howard  Douglas,  Bart.,  K.S.C.  C.B.  F.R.S.,  Inspector-General  of  the  Koyal  Military 
College.  London  :  printed  for  T.  Egerton,  bookseller  to  the  Ordnance,  Military  Librarv 
Whitehall,    1819."  ' 
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"  A  cobeorn  mortar  was  placed  100  yards  from  six  new  deal  targets  laid 
on  the  ground,  and  two  new  nadmill  tilts  spread  out  near  them,  to  estimate 
by  the  iniprcssion  made  im  tlicm  the  force  with  which  the  balls  would  fall. 

The  first  round  was  with  the  usual  tin  case,  containing  33  four  ounce-balls, 
with  a  charge  of  one  ounce  of  powder,  elevation  45°.  The  case  went  bodily 
about  130  yards  without  breaking. 

Loose  balls  were  then  jut  in  over  a  wooden  bottom.  After  a  number  of 
rounds  with  the  above  charge  and  elevation,  with  different  numbers  of  four- 
ounce  balls,  it  was  asccitaintd  tlat  the  cohl-orn  would  throw  42  of  them  100 
yards,  and  that  the  spread  was,  on  an  average,  about  10  or  12  yards.  It 
was  not  very  easy  to  liit  the  targets  and  cloths,  altliough  they  covered  a 
surface  of  774  square  feet;  but,  in  one  instance,  22  balls  lelt  their  mark. 
The  indentation  on  tlje  surface  of  the  deal  was  «o  small  that  it  could  not  well 
be  measured — it  ccilainly  was  not  mure  than  -^^^  of  an  inch  dcfp.  A  hall 
thrown  with  force  from  the  hand  appeared  to  make  an  (qnal  imiression. 
Those  which  struck  the  wadnjill  tilt  did  not  penetrate,  but  merely  indented 
the  ground  underneath.  The  penetration  of  the  halls  into  the  ground  (hIucIi 
was  of  the  softest  nature  of  meadow)  was,  on  an  average,  2  inches ;  but  the 
balls  thrown  by  hand  did  not  penetrate  so  far. 

The  mortar  was  then  elevated  to  75^,  and  with  two  ounces  of  powder  and 
42  balls  made  nearly  the  range  as  before ;  but  the  spread  was  increased  to 
about  40  yards,  so  that  it  was  difficult  to  hit  the  surface  aimed  at.  Several 
balls  did,  however,  at  length  fall  on  the  targets  and  warimill  lilts.  The  im- 
pression on  the  former  was  something  increaseil.but  still  so  trifling  as  hardly 
to  be  measured  ;  the  halls  did  not  go  through  the  cloth,  and  the  penetration 
on  the  meadow  was  only  increased  to  about  three  inches."' 

Secondly,  to  determine  the  dimensions  of  the  balloons  necessary  to  raise 
the  weights  proposed  by  Mr.  Warner. 

By  a  well-known  principle  of  pneumatics,  the  weight  of  the  balloon  and 
its  appendages,  when  floating  in  the  air  in  equilibrium,  is  equal  to  the  weight 
of  the  air  displaced.  Now  the  density  of  hydrogen  gas  when  prepared  in 
large  quantities  for  the  purpose  of  inflation  is  about  -2,  or  a  cubic  foot  «  eighs 
•2  oz.  In  order  to  ascertain  the  density  of  the  air,  the  diminution  of  baro- 
metric pressure  due  to  the  altitude  must  be  taken  into  account ;  and  if  the 
balloon  be  supposed  to  have  attained  the  average  altitude  of  2500  feet,  the 
density  of  the  air  may  be  taken  at  1-09,  or  a  cubic  foot  of  air  weighs  1-09  oz. 

Assume  the  balloon  to  be  spuerical,  and  call  its  radius  »•.  Its  solid  content 
=  4»r3  =  4-1887  xr\ 

The  weight  of  that  volume  of  gas  =  -2  x  4-1887  x  r^. 

The  weight  of  that  volume  of  air  =  1-09  x  4-1887  x  r\ 

The  weight  of  100  shells  of  500  lb.  each  =  800,000  oz. 

The  weight  of  silk,  netting,  car,  &c.,  taken  for  an  approximate  determina- 
tion of  the  size  of  the  balloon, =  73,931  oz. 

Now,  as  has  been  stated,  the  total  weight  raised  is  the  same  as  that  of 
k  Tolume  of  air  equal  to  the  capacity  of  the  balloon,  &c.  Hence,  neglecting 
the  space  occupied  by  the  car  and  appendages,  we  have  the  equation 

1-09x4-1887  j-3=..2x  4-1887  t^-i- 800,000 -^  73,931. 
Whence  may  be  obtained  the  following  results: — 
4-1887  »-3  =981,945  (volume) 

r  =         I61-G02  (radius) 
4  jrr2=   47,686  (surface) 

In  other  words,  the  capacity  of  the  balloon  and  the  quantity  of  gas  which 
would  be  required  to  inflate'  it  would  be  nearly  one  niillwn  cubic  ftel,  the 
quantity  of  silk  required  in  its  construction  would  Wforty-eiyht  thousmid 
$quarefeet,  and  its  diameter  (double  the  radius)  one  hundred  and  (wenty. 
three  feet. 

If  instead  of  ascertaining  the  dimensions  of  the  balloon  at  an  altitude  of 
2500  feet,  its  dimensions  necessary  for  raising  the  given  weight  just  off  the 
ground  he  calculated,  the  results  will  not  be  materially  altered.  In  this  case, 
the  density  of  the  air  must  be  taken  at  1-2  (instead  of  1-09),  and  the  diame- 
ter of  the  balloon  will  be  found  to  be  1 19  feet  instead  of  123  feet.  The  fol- 
lowing table  shows  the  dimensions  of  the  balloon  necessary  for  sustaining 
the  several  specified  loads,  and  the  cost  of  the  silk  required  in  its  construc- 
tion. 


Number  and 

Required 

Cubic  feet 

Surface  of 

Quantity  of 

Cost  of 

dianieler  of 

or  gas 

bniluon  in 

Diateiial, 

silk  aloi.L- 

or  allot. 

balloou  in  feet 

eoQleot. 

square  yards. 

^ard  wide.* 

No.    Weight. 

^ 

20  of  25  lb."l 
60  of  10  lb.  J 

33-0 

18,816 

380 

570 

300 

40  of  25  lb.    \ 
100  of  10  lb.    J 

40-4 

33,510 

569 

854 

455 

60  of  25  lb.    .. 

45-8 

50,89  3 

731 

1097 

584 

80  of  25  lb.    . . 

50-1 

05,440 

876 

1314 

7U0 

100  of  25  lb.    .. 

53-1 

77,951 

1010 

1515 

1*12 

100  of  500  1b... 

123 

974,349 

52i)8 

7947 

3,200 

WICKET-GATE  FOR  CANAL  LOCKS. 

Invented  by  F.  C.  Lovtthorp,  Esq.,  C.E.,  of  Pennsylrania,  United 
Slates.     (Reported  in  the  Franklin  Journal.) 

The  object  of  the  apparatus  is  to  draw  water  rapidly  from  a  higher  level 
to  a  lower  ;  for  example,  to  fill  or  empty  lock  chambers,  or  to  draw  olT  a 
canal  level,  mill  race,  or  reservoir  of  any  kind.  It  is  effected  by  an  inge- 
nious application  of  hydrostatic  pressure.  In  the  efiiuent  sluice  is  placed 
a  gate,  or  wicket,  with  two  leaves  at  right  angles  to  each  other,  having  a 
cross-sectiou  like  the  letter  L,  one  leaf  being  longer  than  the  other.  This 
gate  works  upon  pivots,  or  a  hinge,  at  the  angle  of  intersection  of  the  two 
leaves,  and  at  one  side  of  the  sluice.  The  shorter  leaf  of  the  gale  is  of 
proper  dimensions  to  close  the  sluice  when  the  floiv  of  water  is  not 
required.  This  leaf  is  kept  shut  by  the  pressure  of  the  head  of  water, 
which  produces  no  effect  upon  the  longer  leaf  so  long  as  it  is  admitted 
freely  to  both  sides  of  it. 

When  the  sluice  is  to  be  opened,  the  water  is  drawn  from  'one  side  of 
the  longer  leaf,  and  immediately  the  pressure  upon  the  other  side  prepon- 
derates against  the  shorter  leaf,  and  forces  it  open.  The  opposite  effect  is 
produced  by  admitting  the  water  to  both  sides  of  the  longer  leaf,  when  the 
pressure  upon  the  shorter  leaf  again  close  s  the  sluice.  The--e  alternate 
effects  are  prnduced  by  two  small  turning  wickets  at  right  angles  to  each 
other  and  coupled  together,  which  are  moved  simultaneously  by  a  single 
lever. 

The  time  and  effort  required  to  manoeuvre  the  small  wickets  will  cer- 
tainly not  he  greater  than  is  necessary  to  work  one  of  the  simple  turning 
wickets  generally  used  in  lock-gates,  while  the  quantity  of  water  discharged 
by  the  sluice  will,  with  the  above  proportions,  be  about  four-fold,  and  may, 
by  a  variation  of  the  relative  dimensions  of  the  parts,  be  even  greatly 
increased. 


•  Ibe  silk  of  wbicli  balloons  are  made  is  of  the  best  quality,  and  ocly  24  Inches  wide 
•o  tlrat  a  corresiionding  iocrease  must  be  made. 


Fig.  1  is  a  plan,  in  which  the  part  A  is  intended  to  represent  a  reservoir, 
lock-chambtr,  &c.  «,(/,  shows  the  leaves  of  the  wicket-gute  (which  is 
supposed  to  be  placed  lu  the  tide  wall  of  a  lock),  both  oi  which  i«re  se- 
cured to  the  shaft  s,  aud  are  connected  by  means  of  the  rods,  or  bars,  p  p. 
H  is  a  recess  or  chamber,  into  which  the  leal  d  moves  lu  upeumg  the  leaf 
or  gate  o.  i,  o,  are  smull  valve  gates  (so  connected  or  cuupled,  that  both 
may  be  turned  at  tbe  same  time,  the  oue  opening,  arid  the  oiher  shutiiog), 
used  /or  emptying  and  filling  the  cliamber  H,  and  may  be  worked  as  sbovvo 
in  the  plan  and  sectional  views  (figs.  1,'J,  3),  or  otherwise.  c  c  is  a  clian- 
j^el  or  pipe,  cuiniuunitating  with  ihe  water  m  the  lock-chamber  or  reser- 
oir   A,  and  the  chamber  11,  through  the   valve-gate  i.    /if  is  a  grating 
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intended  to  prevent  the  channel  c  c  from  becoming  obstructed,  n  n  is  a 
channel  or  pipe,  communicating  with  the  chamber  H,  and  the  lower  level, 
through  the  valve-gate  0.  7n  is  a  manhole  in  the  leaf  (/,  for  the  purpose 
of  getting  at  the  small  valve-gates  t,  o,  for  repairs  and  other  purposes. 
6  6  6,  shows  the  water-way  communicating  with  the  revervoir  and  the 
level  below. 

Fig.  2  is  a  longiludioal  section  of  the  plan,  represented  in  fig.  I . 


Fig.  2. 

Fig.  S  is  a  cross  section  of  the  same. 

The  plan  represents  the  wicket-gate  as  closed,  and  the  lock,  as  well  as 
the  chamber  H,  full  of  water.  When  it  is  desired  to  empty  the  lock,  the 
ralve-gateo,  communicating  with  the  lower  level,  through  the  channel  n  n, 
is  opened  ;  at  the  same  time,  the|  valve-gate  i  (which  is  connected  with  the 
same),  co'mmunicaiing  wilh  the  lock  cliamber,  through  the  pipe  c  c,  is 
closed-  the  water  is  thus  discharged  from  the  chamber  H,  and  the  pres- 
sure of  the  water  acting  on  the  larger  leaf  d,  forces  the  gate  or  smaller 
leaf  a  open.  The  water  contained  in  the  lock-chamber  is  then  discharged 
through  the  passage  b  b  h. 


Fig.  3. 

The  inventor  does  not  propose  to  confine  himself  to  the  precise  mode  of 
construction  shown  in  the  plan,  but  purposes  availing  himself  of  different 
modes  of  construction  to  suit  different  localities  where  gates  for  discharg- 
ing water  are  used  ;  the  principle  remaining  the  same,  which  consists  in 
alternately  applying  and  relieving  the  pressure  from  one  side  of  the  larger 
leaf  (arm,  or  paddle)  of  a  wickel-gate,  thereby  causing  it  to  turn  one  way 
or  the  other,  so  as  to  force  the  other  leaf  of  the  gate  open  or  shut,  as  may 
be  desired  ;  both  leaves  of  the  (valve-gate,  or)  wicket-gate  being  secured 
to,  and  made  to  turn  on,  or  with,  the  same  shaft,  or  axis;  the  shaft  being 
placed  in  a  vertical,  horizontal,  or  in  any  other  position  desired. 


EXPLOSION  OF  A  LOCOMOTIVE  ENGINE  IN  THE  UNITED 

STATES. 

The  Committee  on  Science  and  the  Arts,  constituted  by  (he  Frank- 
lin Institute  of  the  State  of  Pennsylvanin,  for  the  promotion  of  the 
Mechanic  Arts,  to  whom  was  referred  the  examination  into  the  causes 
of  the  explosion  of  the  locomotive  engine  "Neversink,"  upon  the 
Reading  railroid,  United  States,  on  the  evening  of  the  14th  January- 
last,  rejjort : — 

That  they  have  collected  all  the  evidence  bearing  upon  the  subject 
which  they  could  obtain,  and  have  visited  Reading  for  the  purpose  of 
examining  the  wreck  of  the  engine;  and  they  desire  in  this  place  to 
return  their  acknowledgments  to  tlie  officers  of  the  Reading  Railroad 
Company,  and  esjiecially  to  Mr.  G.  A.  Nicolls,  the  superintendent,  for 
their  very  great  courtesy  and  kindnrssto  tile  committee,  in  facilitating 
in  everv  possible  manner,  their  examinations,  and  putting  tliem  in 
possession  of  all  information  li  iving  a  bearing  upon  the  object  of  their 
research.     The  loUowing  is  the  result  of  their  inquiries: — 


The  engine  Neversink  was  originally  built  by  Baldwin,  and  sent 
upon  the  road  in  April  1836.  It  then  weighed  lUi  tons,  and  had  six 
wheels,  two  of  which  were  drivers.  The  engine  was  thoroughly  re- 
newed and  rebuilt  by  the  Reading  Railroad  Company  at  their  Reading 
depot,  in  .'Ipril  184G,  and  was  changed  to  an  engine  of  19  tons,  on  six 
wheels,  all  connected  drivers. 

In  rebuildiiig  it,  four  plates  in  length  at  the  fire-box  end  of  the  cy- 
lindrical part  of  the  boiler  were  retained,  and  lA  sheets  in  length  were 
added  at  the  front  end  of  the  boiler.  The  new  iron  was  five-sixteenths 
of  an  inch  in  thickness,  the  old  one-fourth  of  an  inch. 

The  vertical  part  of  the  boiler  was  51  inches  in  diameter;  the  fire- 
box we.s  39  inches  long,  37  inches  wide,  and  44  inches  high;  the 
crown  was  stayed  with  wrought  iron  nridge  bars,  and  was  so  strong 
that  it  received  no  damage  from  the  explosion.  The  horizontal  por- 
tion of  the  boiler  was  41j  inches  in  didraeter,  and  11  ft.  Gin. in  length 
between  the  tube-sheets.  The  smoke-box  was  2  ft.  3  in.  inches  in 
depth;  making  a  total  length  of  boiler  of  IS  feet.  There  were  128 
wrouglit  iron  tubes,  two  inches  in  internal  diameter  and  one-eighth  of 
an  incb  thick  in  the  wall ;  they  had  copper  ends  at  the  fire-box  tube 
sheets. 

There  was  but  one  safety-valve,  2d  inches  in  diameter,  placed  upon 
the  dome  ;  there  were  four  gauge-cocks,  the  lower  one  of  which  was 
8  inclies  above  the  crown-sheet,  and  the  upper  one  about  14  inches 
above  the  lower.  The  highest  tube  was  U  inches  below  the  crown 
of  the  fire-box,  and  lU  inches  below  the  top  of  the  cylindrical  part  of 
the  boiler.  The  fire  surface,  reduced  to  fire-box  surface,  amounted 
to  309  square  feet.  The  cylinders  were  13J  inches  by  20.  The 
driving  wheels  46  inches  in  diameter. 

It  was  a  favourite  engine  upon  the  road,  and  bad  run,  previous  to 
alteration,  in  April,  184b  .  .  71,010  miles. 

Afterwards  ..  ,.  .  18,u41 

Total  89,051  miles. 

Upon  their  examination,  the  committee  found  the  horizontal  part 
of  the  boiler  almost  completely  destroyed,    la  this  part  of  tbe  boiler 
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(lie  explosion  had  niAnifeslly  origiii;itpd,  commencing  in  tlie  older  iron 
wliicli  remained  in  the  hinder  part  of  the  boiler.  The  tubes  were,  for 
the  most  part,  still  f.ist  in  the  tube-sheets,  but  they  were  bent  outwards 
:it  their  middle,  like  the  sta%-es  of  a  barrel.  The  steam  pipe,  as  it 
passed  tlirough  the  boiler,  was  coUapud,  but  not  broken.  The  outer 
shell  of  the  boiler  had  been  torn  into  fragments,  and  the  rents  had  ex- 
tended to  the  vertical  part,  the  upper  portion  of  which  hid  been  en- 
tirely torn  away,  so  as  to  expos"  the  fire-box,  which  was  sound,  but 
slightly  caved  in  on  the  sides.  The  cylinders  were  unharmed  by  the 
explosion,  but  had  since  been  removed.  Tlie  qu  dily  of  the  iron  ap- 
jieared  to  the  conimiltee  to  be  uniformly  good. 

There  was,  therefore,  nothing  about  the  engine  to  indicate  that  the 
accident  had  occurred  from  defects  in  workmanship  or  material,  nor, 
indeed,  did  the  tremendous  power  which  was  indicated,  seem  consis- 
tent with  the  idea  of  an  originally  defective  boiler. 

The  evaporative  power  of  these  heavy  engines  is  necessarily  very 
great.  Mr.  Nicolls  assured  the  committee  that  the  Neversink  was 
capible  of  drawing  a  train  of  83  cars,  weighing,  load->d,  7i  tons  each, 
(equal  to  G37  tons,)  at  a  speed  of  12  miles  per  hour,  (lU5ti  feet  per 
minute.)  Allowing  the  traction  to  be  7i  pounds  per  ton,  (as  experi- 
ments upon  this  road  show  it  to  be,)  this  is  equivalent  to  153  horse 
power — requiring  an  evaporation  of  2-55  cubic  feet  of  water  per 
minute. 

Now,  by  the  peculiar  construction  of  these  engines,  rendered  ne- 
cessary by  the  restricted  space  allowable  for  the  boiler,  when  the 
water-level  stood  two  inches  above  the  lower  cock,  the  steam  was 
rontined  exclusively  to  the  hemisphericd  dome  above  the  fire-box, 
the  cubic  content  of  which  is  rather  less  than  24  cubic  feet,  (23-8o6o 
<uibic  feet.)  The  cubic  content  of  each  cylinder  (13-5X20)  is  1-657 
( l5l  cubic  feet,  and,  as  two  cylinders  are  diawnat  once,  the  ratio  of  the 
cylindrical  content  is  as  3-314  to  21,  or  more  than  one-eighth.  When 
the  water-level  is  at  the  upper  giuge-cock,  the  steam  room  is  nine 
cubic  feet,  and  the  ratio  about  one-third.  Now,  the  most  recent  (and 
apparently  the  best)  authority  upon  the  high  pressure  engine  declares, 
after  nearly  30  years  of  practical  experience,  that  "  the  steam  space 
should  be  at  a  minimum  20  times  as  great  as  the  space  to  be  filled 
with  steam  in  the  cylinder.  If  it  can  be  made  greater,  consistently 
with  the  other  arrangements  of  the  boiler,  so  much  the  better."  This 
is,  of  course,  inapplicable  in  locomotive  engines. 

The  reason,  therefore,  that  these  engines  will  throw  water  from  the 
safety-valve,  and  from  the  gauge-cocks,  when  the  actual  water-level 
is  dangerously  low — and  that,  in  the  words  of  Mr.  Kirk,  they  are  tick- 
lish in  carrying  their  water,  must  be  evident.  The  foaming  in  one  of 
these  engines  must  be  incessant,  and  the  danger  of  priming  verv  great. 
The  gauge-cocks,  which,  under  the  most  favourable  circumstances, 
are  but  indifferent  indicators  of  the  water-level,  become,  in  this  case, 
useless,  and  the  engine  driver  must  rely  upon  his  experience  of  the 
engine  and  trust  to  incessant  watchfulness  alone,  if  he  would  avoid  an 
accident. 

A  very  remarkable  fact  about  this  explosion  is,  that  the  steam  pipe 
passing  through  the  upper  part  of  the  boiler,  from  the  throttle  valve 
to  the  cylinders,  was  co//a/)sei  and  unbroken,  as  is  well  seen  in  the 
accompanying  Daguerreotvpe  portrait  of  the  engine,  taken  after  the 
explosion  by  Mr.  David  Monday,  of  Reading,  and  kindly  lent  by  him 
to  the  committee.  It  is,  indeed,  possible  that  this  may  have  been  pro- 
duced, during  the  explosion,  by  the  sudden  bending  upwards  of  the 
tube,  otherwise  it  would  seem  to  indicate  that  the  engine  was  throttled 
at  the  time  of  the  explosion;  an  expedient  which  may  have  been  re- 
sorted to  for  the  purpose  of  avoiding  the  dampness  of  the  steam,  or  to 
check  the  speed  oftlie  engine;  but  the  fearful  danger  of  which  will 
be  seen  when  it  is  considered  that,  if  the  steam  was  shut  off  but  one- 
fourth,  (the  water  being  above  the  lower  gauge-cock,)  the  pressure  in 
the  boiler  would  double  itself  in  about  one  minute. 

It  seems  useless  to  speculate  upon  the  immediate  cause  of  this  ter- 
rible accident,  since  the  death  of  all  upon  the  engine  has  removed  the 
direct  testimony  of  the  circumstances  under  which  it  occurred.  How- 
ever, it  appears  th.it  tlie  engine  was  under  a  very  unusually  heavy 
pressure  of  steam,  and  sc.ircely  less  certain  that  the  safety  valve  was 
(dccidently  or  otherwise)  fastened  down.  Mr.  Nicolls  and  Mr.  Kirk 
both  testify  to  the  competency  of  the  engine  driver,  who  was  in  charge, 
and  every  one  bears  witness  to  his  character  for  sobriety.  That  he 
may  hai-e  been  deceived  as  to  the  height  of  water  in  the  boiler  is 
possible  from  the  char.icter  of  the  engine,  although  it  is  diilicult  to 
imagine  how  an  experienced  hand  could  have  neglected  the  indica- 
tions given  by  the  increased  pressure,  as  shown  by  the  rapid  running 
of  the  train  and  the  sharpness  of  the  exhaust. 

Upon  the  whole,  it  appears  probable  to  the  committee  that  the  ex« 
plosion  of  the  Neversink  occurred  in  this  way: — 

That  the  engine  w.is  running  under  a  heavy  pressure  of  steam,  and 
that,  owing  to  the  defective  indicatious  of  the  gauge-cocks,  the  water 


in  the  boilers  was  permitted  to  get  below  the  upper  tubes,  which  thus 
became  unduly  heated  ;  that  the  rapidly  increasing  pressure  (assisted, 
perhaps,  by  an  injudicious  partial  closing  of  the  throttle  valve)  caused 
the  starting  of  one  or  more  of  the  lubes  from  the  forward  tube-sheet, 
and  this  sudden  relief  of  the  pressure  caused  a  foaming  in  the  boiler, 
by  which  the  water  was  thrown  over  tl.e  heated  tubes,  and  being  thus 
rapidly  evaporated,  caused  an  instantaneous  increase  of  tension,  which 
the  additional  openings  were  incompetent  to  relieve,  and  thus  produced 
the  rupture  of  the  outer  shell  of  the  boiler.  This,  however,  is  intended 
only  as  a  plausible  suggestion,  and  by  no  means  as  a  confident  afTirma- 
tion  of  the  cause  of  the  explosion. 

But  whatever  hypothesis  may  be  adopted  to  explain  this  unfortu- 
nate accident,  its  investigation  has  forcibly  tailed  the  attention  of  the 
committee  to  several  matters  which  they  believe  to  be  of  sutBcient 
practical  importance  to  deserve  the  attention  of  the  Institute. 

First.  The  necessity  of  pr<ividing  all  steam  engines  with  a  second 
safety-valve,  of  large  dimensions,  regulated  to  the  maximum  pressure 
which  the  engine  is  intended  to  bear,  and  placed  beyond  the  control 
of  the  engine-man.  It  is  true  that  this  will  entail  upon  the  owners 
the  trouble  of  frequent  examinition  to  maintain  the  efficiency  of  such 
a  valve,  but  this  trouble  will  be  more  than  compensated  by  the  in- 
creased s  ifety  which  will  be  procured  by  its  use. 

Secondly.  The  uncertainty  of  the  ordinary  gauge-cocks,  as  indica- 
tors of  the  water-level  uad-jr  the  m  ist  f  ivour.ible  circumstances,  and 
the  deceptive  character  of  their  indications  upon  the  modern  locomo- 
tivvj  engines,  where  the  amount  of  work  to  be  done  and  the  restricted 
space  which  can  be  allowed  to  the  boiler,  necessarily  confines  the 
water  and  steam  room,  and  renders  the  evaporation  more  tumultuous 
than  in  the  larger  boilers  of  stationary  engines. 

Thirdly.  The  committee  would  suggest  the  inquiry  whether  it  is 
not  feasible  and  advisable  so  to  construct  the  locomotive  engine  that 
explosions,  if  they  occur  at  all,  shall  tike  place  in  such  a  manner  as  to 
bj  less  destructive  to  hum. in  life  than  they  at  present  are.  One  of  the 
great  recommenditions  of  the  tubular  boiler,  when  first  introduced 
into  use,  was  this  very  diminished  liability  to  do  injury,  by  allowing  a 
tubular  flue,  of  comparatively  smill  siz-',  to  collapse,  in  place  of  tlw 
large  cylinders,  by  which  the  boiler  was  at  once  emptied  of  its  con- 
tents. 


REVIEWS. 


EartJimrk    Ta'tUs.      By  Charles  K.  Sibley,  C.E.,    and  William 

RurEERFORD,  F.R.A.S.      London  :  Longm  ui  and  Co.,  1847. 

These  tables  are  for  the  purpose  of  estimating  the  contents  in  cubic 
yards  of  the  e.irthwork  of  r. always  :  they  are  calculated,  by  the  ordi- 
nary prismoidal  formula,  for  a  central  width  of  33  feet  at  slopes  of 
1,  1^,  and  2,  to  1 ;  heights  from  0  to  60  feet,  at  intervals  of  half-a- 
foot. 

The  advantages  of  the  tables  are,  that  ther.?  is  ni  necessity  for  a 
second  calculation,  as  at  one  glance  the  cub.c  contents  of  a  chain  in 
length  are  seen  by  merely  looking  for  the  corresponding  heights  of 
the  respective  ends  of  each  chain's  length  in  the  table,— the  heights 
of  one  end  being  given  at  the  bottom  of  the  tible,  and  the  other 
height  on  the  side,  and  at  the  intersection  of  the  two  lines  the  cubic 
contents  are  given.  Thus,  for  a  cutting  5  chains  in  length,  of  the 
respective  heights  of 

(0,      7-5,      13,      US,     3i,   and  0,  the  contents  are  read  off 
I    34S,   1090,   1355,    756,      151 :— total,  3700  cubic  yards. 
We  believe  these  tables  are  the  only  ones  that  offer  suc-fi  a  facility  of 
calculation;  consequently,  we  strongly  recommend  them   to  the  Pro- 
fession. 

VVe  must  observe  that  there  is  another  table,  by  which  the  content* 
for  any  other  width,  from  23  to  43  feet,  m.iy  be  fjunl ;  for  this  pur- 
pose, it  will  be  requisite  to  have  two  inspections,  but  no  multiplica- 
tion. 

Archilecliiral  Mixims  and  Theorems,  and  Lecture  on  the  Education 
and  Ch'iracter  of  the  Architect.  By  Thomas  Leverto-V  Dj.n'ald- 
SON,  M.l.R.A.     London:  John  We.ile,  1S47. 

Professor  Donaldson  has  laid  the  grouid-work  for  an  excellent 
book  ;  but  in  the  present  edition  the  M  ixims  are  too  concise,  and  are 
not  carried  out  sutBciently  to  render  them  of  much  service  to  the 
student.  M.inv  of  tlie  M  ixims  require  an  expl.mition  and  a  reason- 
ing to  prove  that  what  is  set  forth  is  true.  We  feel  assured  that 
Mr.  Donaldson,  if  he  can  devote  the  time  to  the  work,  will  be  enabled 
to  enlarge  it  in  such  a  m  inner  as  to  mik3   it  a  valuable  work  of 
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reference,  not  only  to  tlie  student,  but  also  to  tlie  experienced   ar- 
oliitert. 

With  reg-.ud  to  tlie  Lecture  wliich  is  appended  to  the  present 
work,  we  dm  only  siiy,  at  tlie  present  time,  that  it  is  a  good  summary 
to  a  course  of  lectures,  but  there  are  some  porlions  ol  it  will)  which 
we  cannot  agree; — our  reasons  for  differing  must  be  deferred  to 
another  opportunity. 

The  Mrt  of  Sketching  from  Nature  in  Perspective   Simplified  by  the 

Goniomttricon.      ByGtoBGE   Eahl,    Principal    of   the  School  of 

Design,  Peckham.     London  :  G.  W.  Medes,  1S47. 

We  gave  a  short  account  of  this  inslrument  in  the  Journal  for 

December  last  (Vol.  IX.  p.  369).      The  object  of  the  present  work  is 

10  show  how  the   inslrument  may  be  used;  it  is  extremely  simple, 

and  is  handled  wiih  great  facility.     It  will  be  found  of  great  service 

to  the  travelling  student  in  taking  sketches  of  buildings  and  other 

objects. 


The  Tiadtsman's  Book  of  Ornamtntal  Designs. — The  second  part 
of  this  work  fully  sustains  its  character  for  utility  :  the  design  for  an 
iron  gate  is  exceedingly  good. 


REGISTER    OF    NEW    PATENTS. 


RAILWAY  AXLES  AND  SIGNALS. 

Thomas  Watehhocse, ofEdgeley,  near  Stockport,  cotton  manufac- 
ti.rer,  for  "  mechanical  Improvemtnls  opplicat  le  to  railway  engines  and 
luiders,  and  to  railway  carriages  of  various  kinds." — Granted  March 
10;  Enrolled  Sept.  10,  18-17. 

The  object  of  the  improvements  is,  firstly,  to  facilitate  the  passage 
of  railwav  engines  and  carriages  round  curves,  by  allowing  each  wheel 
to  move  independently  of  its  fellow.  This  is  effected  by  forming  one 
I  f  each  pair  of  wheels  with  a  long  nave  equal  to  one-half  the  diameter 
of  ihe  wheel  to  which  it  is  applied,  which  is  bored  to  fit  the  axle,  and  to 
vsoik  against  a  shoulder  on  the  same  ;  it  is  to  be  kept  in  contact  with 
ll.e  shoulder  by  a  washer,  secured  to  the  axle,  outside  the  nave  by  a 
key;  the  other  wheel  is  fixed  to  the  opposite  end  of  the  axle.  Another 
method  is  to  divide  the  axle  at  the  centre  into  two  parts, and  fix  bear- 
ings to  the  lower  framing  of  the  carriage,  for  the  purpose  of  support- 
ing the  inner  ends  of  the  two  parts  of  the  axle  ;  by  which  means  the 
wheels  are  permitted  to  rotate  independent  of  each  other. 

The  second  improvement  is  for  an  apparatus  for  sounding  signals  by 
u.eans  of  compressed  air;  consisting  of  a  force-pump  for  compressing 
air  into  a  receiver  beneath  the  carriage,  from  which  it  can  be  admitted, 
by  the  guard  orallendant,  into  a  railway  whistle  or  other  iuslrumeut 
for  sounding  signals. 

DRESSING  LACE  AND  FABRICS. 

John  Keely,  Jun.,  of  Nottingham,  dyer  and  lace-dresser,  for  "Im- 
provements in  dressing  orfnis/iing  lace  and  otJier  fabrics."— Granted 
December  14,  184G;  Enrolled  June  14,  1847. 

This  invention  relates  to  a  dressing  for  lace  and  other  fabrics,  which 
when  made  up,  will  not  be  liable  to  absorb  moisture  from  the  atmo- 
sphere, but  will  preserve  their  shape  when  exposed  to  heat  or  damp. 
51b,  of  shellac  is  to  be  dissolved  with  1  lb.  of  borax  in  3  gallons  cf  hot 
water,  or  the  shellac  may  be  dissolved  by  other  alkalies,  and  in  diffe- 
rent proportions  to  the  befure-merti'med.  The  solution  of  shellac 
may  be  used  alone,  or,  when  thought  desirable  to  give  a  greater  de- 
groe  of  stiffness,  it  may  be  mixed  with  starch,  gelatine,  glue,  or  other 
siiffeniig  material,  dissolved  by  the  ordinary  methods,  and  then  stirred 
into  the  solution  of  shellac  while  the  latter  is  at  a  boiling  heat:  the 
quantity  of  stiffening  material  added  will  vary  according  to  the  stiff- 
ness required;  the  addition  of  1  lb.  of  glue  to  a  solution  containing 
1  lb.  of  shellac  has  been  found  to  answer  well.  The  solution  is  applied 
Iv  dipping  the  fabiic  therein,  or  spreading  it  upon  the  fabric  ;  the 
tinishing  is  proceeded  with  in  the  ordinary  manner. 

GAS  METERS. 

Thomas  Edge,  of  Great  Peter-street,  Westminster,  for  "Improve- 
mcnts  in  the  manufacture  o/ gas- mt/trs."— Granted  Dec.  31,  1S4G  ; 
Enrolled  June  30,  1847. 

This  invention  relates,  firstly,  to  the  manufacturing  of  gas-meters 
of  plates  or  sheets  of  iron,  covered  with  a  coating,  first  of  tin,  and 


then  a  coating  of  zinc,  or  with  an  allov  consisting  of  tin  and  other 
metals,  to  prevent  or  retard  the  destructive  effects  of  the  gas.  The 
melaU  or  alloys  employed  for  this  purpose  are  lin  and  zinc,  as  being 
found  in  practice  to  be  the  most  desirable  and  efficient.  Any  known 
method  for  coating  plate-iron  with  these  or  other  metals  may  be  em- 
ployed. The  inventor  lays  no  claim  generally  to  the  coating  or  cover- 
ing of  plates  or  sheets  of  iron  with  zinc  and  tin,  or  with  any  alloy  of 
metals,  as  these  processes  form  no  part  of  his  invention  when  taken 
separately. 

The  second  part  of  the  invention  is  fur  forming  the  internal  parts 
of  the  meter  of  the  same  or  a  similar  kind  of  metal,  so  that  no  vol- 
taic action  may  be  induced  between  the  several  parts,  by  constructing 
them  of  an  alloy  of  metals,  as  being  most  suitable,  and  which  alloy  is 
made  to  bear  some  analogy  to  the  particular  coating  of  the  plates  or 
sheets  of  iron  of  which  the  case  is  constructed;  and,  in  order  to  pre- 
serve the  solid  parts,  which  are  liable  to  be  injuriously  acted  upon  by 
the  gas,  or  that  come  into  contact  with  the  water  that  becomes  im- 
pregnated with  the  gas  that  passes  through  the  meter,  the  inventor 
constructs  them  of  an  alliy  of  metals,  consisting  principally  of  zinc 
and  tin,  the  proportions  of  which  may  be  varied,  or  other  metals  may 
be  added,  for  the  purpose  of  hardening  the  alloy.  For  the  above 
purposes,  an  alloy  consisting  of  from  50  to  70  part«  of  zinc  to  from 
30  to  50  parts  of  tin,  will  be  found  to  answer  the  object  required. 


PIERS  AND   HARBOURS. 

Peter  Borrie,  of  the  Crescent,  Minories,  City,  engineer,  for  "Im- 
provements in  the  construction  of  piers  and  harbours."  Granted  Dec. 
21,  184(j;  Enrolled  June  21,  1S47.  (Reported  in  the  Patent  Jour- 
nal.) 

This  invention  relates,  first,  to  the  construction  of  piers,  whereby 
the  communication  is  maintained  between  the  approach  and  the  ves- 
sel, without  the  intervention  of  stairs,  at  all  times  of  the  tide.  It 
consists  of  a  combination  of  a  permanent  way,  a  floating  pier,  and  a 
platform  connecting  the  two,  which  is  hinged  at  one  end  to  the  per- 
manent way,  and  at  the  other  rests  on  the  barge  or  vessel,  which  rises 
and  falls  with  the  tide.  For  light  traffic  this  erection  is  constructed 
almost  entirely  of  wood  ;  the  permanent  way,  which  in  the  drawing 
is  represented  as  being  curved,  but  which  may  be  formed  according 
to  the  nature  of  the  approach,  is  supported  on  piles  driven  into  the 
ground;  the  space  betweeu  each  set  of  piles  leaving  a  clear  water- 
Fig.  1. 
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way.  The  roadway,  which  is  of  peculiar  construction,  is  represented 
at  fig.  1.  Beams,  a,  are  laid  longitudinally  and  resting  on  the  piles; 
at  their  extremities  they  are  slightly  curved  upwards  and  strengthened 
by  means  of  tension-bars,  or  chains,  b  ;  these  chains  are  secured  to  a 
cast  iron  cap  on  each  end  of  the  beam,  and  support  it  at  intermediate 
points  by  stretchers,  c,  c,  c,  c.  Now,  it  will  be  obvious  that  the  ten- 
dency of  weight  placed  on  the  centre  of  the  arch  will  be  to  straighten 
and,  consequently,  lengthen  the  beam,  thereby  throwing  the  greater 
part  of  the  strain  on  the  chain  6.  The  barge,  or  floating  part  of  the 
pier,  is  placed  between  two  buttresses  formed  of  piles,  one  at  either 
end,  and  by  them  is  guided  in  its  rise  or  fall  with  the  tide;  and  it  is 
generally  preferable  to  place  this  barge  parallel  to  the  current,  with- 
out regard  to  the  position  in  which  it  is  necessary  to  connect  the 
roadway  ;  tliis  barge  may  be  constructed  of  iron,  with  a  wooden  deck, 
or  it  may  be  wl'.olly  of  wood;  the  inner  side,  on  which  the  hinged 
platform  rests,  having  a  greater  displacement  of  water  to  compensate 
for  the  weight  thereof,  and  it  is  furnished  with  water-tight  bulk- 
heads for  additional  security  and  strength.  The  platform  v\hich  con- 
nects the  roadway  with  the  floating  barge,  is  constructed  in  a  similar 
manner  to  the  permanent  roadway,  being  formed  of  longitudinal 
beams,  strengthened  by  tension-rods  and  stretchers,  as  belore  de- 
scribed ;  one  end  of  these  beams  is  connected  by  a  strong  bolt,  passing 
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throueVi  the  cast  iron  cnps  and  corresponding  knuckles,  fixed  to  the 
piles  wliich  support  the  extreme  end  of  the  permanent  way,  and  thus 
forming  a  hinge  on  wliich  it  rises  and  fills;  these  piles  are  strength- 
ened sidewavs  by  means  of  struts,  so  as  to  enable  the  structure  to 
resist  the  strain  consequent  thereon ;  the  other  end  of  the  platform, 
which  rests  on  the  barge,  is  furnished  with  rollers,  which  traverse 
rails  placed  in  a  recess  formed  in  the  side  thereof,  so  as  to  bring  the 
surface  of  tlie  platform  on  a  level  with  the  deck.  The  flooring  of 
this  structure  is  supported  from  the  beams  by  joists  wliich,  with  other 
transverse  fastenings,  connect  the  whole  firmly  together,  and  it  is  sur- 
mounted bv  a  railing  as  in  other  similar  erections.  Fiers  intended  for 
heavier  tniflic,  he  constructs  in  a  manner  very  similar  to  the  foregoing, 
but  with  the  several  parts  of  a  proportionate  strength  ;  but  in  many 
cases  where  the  rise  and  fall  of  the  tide  is  too  gre.it  to  admit  of  the 
whole  of  the  inclination  being  thrown  on  one  moveable  platform,  he, 
therefore,  makrs  use  of  an  intermediate  floating  barge,  protected  by 
buttresses;  this  arrangement  avoids  ilie  necessity  of  having  the  plat- 
form of  any  extraordinary  length,  when  any  great  height  is  to  be 
attained.  Instead,  also,  of  the  rollers  at  the  end  of  the  platform 
bearing  directly  on  the  floating  barge,  it  rests  on  a  frame  which  is 
supported  by  a  strong  shaft  laid  horizontally  in  the  direclion  of  its 
length;  this  admits  of  a  rocking  motion,  and,  consequently,  prevents 
any  strain  from  twisting  or  alTecting  the  perm  ment  pier,  to  which  the 
other  end  is  aflixed.  In  piers  constructed  for  every  description  of 
heavy  goods,  in  place  of  supporting  it  on  piles,  it  is  erected  on  a 
base  of  solid  masonry,  supporting  cast  iron  pillars,  on  the  top  of 
which  the  longitudinal  beams  are  placed,  and  the  whole  is  finished 
in  a  manner  proportionably  strong  for  the  accommodation  of  wagons 
and  other  vehicles;  the  platform  of  this  pier  also  rests  on  an 
apparatus,  the  same  as  before  described,  for  the  purpose  of  counter- 
acting the  rolling  of  the  barge  from  the  action  of  the  waves. 
The  fioating-harge  of  this 
pier,  supposing  it  to  be  erect- 
ed where  it  will  be  subjected 
to  the  action  of  the  sea,  is 
constructed  with  open-ended 
tubes  passing  through  from 
side  to  side,  as  also  (rom  the 
deck  to  the  bottom ;  this  not 
only  materially  strengthens 
the  barge,  but  allows  the  sea 
to  break  through  and  thereby 
partially  avoids  its  effect. 
Having  described  the  natare 
of  his  invention  as  regards 
piers,  he  states  that  he  is 
aware  they  have  before  been 
erected  where  the  communica- 
tion has  been  effected  by 
means  of  a  platform,  rising 
and  falling  with  the  tide,  but 
what  he  claims  is  the  [lecuiar 
construction  of  low-water 
piers,  adapted  for  all  kinds  of 
traffic,  and  for  the  accommo- 
dation of  all  classrs  of  vessels 
ill  loading  or  delivering^jas- 
sengers  or  goods  of  all  kinds, 
at  any  state  of  the  tide,  with- 
out the  intervention  of  stairs 
between  the  fixed  and  floating 
piers,  and  which  |  jcr  forms 
proper  ro;idways  for  carriages,  carls,  wagons,  or  other  vehicles,  even 
of  the  heavii'st  description,  coming  to  or  going  from  such  vessels 
lying  alongside  the  floating-piers;  and  when  sui'h  piers  are  to  be 
adapted  for  ferrys,  the  flu.aing-piers  may  be  made  of  such  a  height 
that  their  decks  will  be  level  with  the  deck  of  the  steamer  or  other 
vessel  used  for  the  ferry,  so  that  any  carriage  or  vehicle  may  drive 
down  the  pier,  and  on  board  such  steamer  or  vessel,  without  disen- 
gaging the  horses,  and  which  piers  are  constructed  in  the  peculiar 
manner  herein  shown.  The  second  part  of  this  invention  relates  to 
the  construction  of  a  floating  breakwater,  for  the  protection  of  ship- 
ping in  harbours,  bays,  estuaries,  or  other  inlets  of  the  sea.  Fig.  2, 
represents  a  transverse  vertical  section  of  this  breakwater,  and  fig.  3, 
an  elevation  of  the  Siime  ;  it  consists  of  a  cylindrical  caisson  a,  ol  iron, 
which  being  rendertd  water-tight  forms  the  buoyant  part  on  which 
the  whole  structure  is  supported  ;  b,  l>,  6,  is  a  frame-work  made  of 
iron,  attached  to  the  caisson  ;  on  this  frame-work  a  number  of  planks, 
c,  c,  f,  are  fixed  longitudinally,  which  as  the  sea  breaks  through  ren- 
ders it  comparatively  smooth  on  the  inside.     The  caisson  a,  has  a 


Fig.  3. 

number  of  tubes,  d,  d,  through  it,  bith  vertically  and  horizontally  ; 
these  tubes  allow  the  sea  to  break  through,  and  consequently  lessen 
the  efiect  tliereon,  and  likewise  (end  considerably  to  strengthen  it; 
at  the  lower  part  of  the  frame-work  a  ballast-chamber  is  placed,  which 
has  the  requisite  quantity  dropped  through  vertical  tubes,  d,  d  ;  several 
of  these  breakwaters  maybe  connected  together  by  the  joints  e,  e, 
according  to  the  entry  of  the  harbour ;  the  whole  is  secured  by  the 
chainsyi/",  to  a  suitable  anchorage  in  the  position  most  desirable  for 
obtainuig  the  desired  effect.  He  does  notclaim  the  invention  of  float- 
ing breakwaters  of  iron,  or  other  material  ;  but  what  he  claims  is  the 
forming  of  fljating  breakwaters  in  the  peciliar  manner  represented  in 
the  drawing,  and  as  hereinbefore  described. 


RAILWAY  WHEELS  AND  BREAKS. 
Henry  Grafton,  of  Holborn-hill,  engineer,  for  " Improremenls  in 
railway  wheils  and  apparalits  connecltd  milh  railway  carriages." — 
Granted  January  16;  Enrolled  July  IG,  1S47. 


The  improvements  relate,  firstly,  to  llie 
formation  of  wheels  for  railway  carriages,  to 
adapt  them  for  running  on  different  gauges. 
The  annexed  engraving  shows  the  construc- 
tion of  the  wheel  with  two  flangt  s  or  railway 
tyres.  In  place  of  spokes,  the  inventor  pro- 
poses to  have  two  dished  plates  formed  of 
corrugated  iron,  wliich  are  made  by  pressing 
the  plate  in  a  mould  ;  the  centre  to  be  rivetted 
to  the  nave  and  the  outer  rim  to  the  tyre 
and  a  cylinder  of  sufficient  width  to  receive 
the  two  tyres — the  distance  regulated  ac- 
cording to  the  dirt'crent  gauges. 

Ihe  second  improvemtnt  is  for  a  rail- 
way-break, consisting  of  a  metal  band  placed 
between  the  two  tyres,  which  by  a  lever  is 
made  to  press  upon  the  periphery  of  the 
wheel  between  the  tvro  flanges. 


1S47.] 


THE  CIVIL  ENGINEER  AND  ARCHlTECrS  JOURNAL. 


2V.) 


BARLOW  ON  ARCHES. 

(Continued  from  page  213. ) 

(Remarks  after  the  Heading  of  the  Paper  at  the  Institution  of  Civil  En- 
H  ineers : ) 

Mr.  CliBlTT,  V.P.,  said  he  felt  the  propositions  in  (he  paper  were  so 
conclusive,  tliat  they  scarcely  afforded  an  opportunity  for  remark,  ninch 
less  for  discussion.  Tiie  great  merit  of  the  comnuinicatinn,  and  of  the 
illustrations,  was  the  adaptation  to  pradice;  in  nn'St  of  the  treatises  on 
arches,  the  theory  alone  was  considered  ;  Mr.  Barlow  had,  however,  very 
propfrly  poin'ed  out  the  possibility  of  constructing  arches  of  certain  forms 
and  diinen  ions,  strictly  within  the  theoretical  rules,  so  that  they  siiotild 
stand  well  alone;  but  that  when  any  pressure  was  imposed  on  then),  they 
would  fail  Th-  se  were  points  of  great  importance,  which  should  never 
be  lost  sight  of  by  the  engineer,  and  demanded  not  only  great  attention  to 
the  proportions  of  the  structure,  but  also  to  the  qualily  of  the  materials 
employed,  the  sitciaiion,  the  nature  of  the  foundation  and  of  the  backing 
snd  numerous  other  considerations,  in  order  to  adapt  the  arch  to  the  use 
for  which  it  was  intended. 

Mr.  SorwiTH  agreed  in  the  value  of  the  paper.  He  vieweil  it  more  par- 
ticularly in  its  application  to  the  construction  of  arches  in  mines,  where 
s  ilulity  and  periHanence  were  of  such  importance,  on  account  of  the  un- 
equal pressure  to  which  they  were  suljected. 

Mr.  Brunel  had  endeavoured,  during  the  reading  of  the  paper,  and  the 
remarks  of  the  preceding  speakers,  to  find  sotue  point  whereon  to  found 
observations,  but  it  was  very  difticidt,  as  the  author's  p'actical  experience 
appeared  to  have  constantly  directed  his  theoretical  investigations.  He 
thought,  h'lWever,  that  the  compressibility  an^i  elasticity  of  materials  of 
construction  had  not  been  sufficiently  insisted  upon.  This  ilid  not  gene- 
rally obtain  enough  consiiieration,  yet  it  was  of  great  importance  to  the 
stability  of  a  structure;  all  materials, even  to  granite,  possessed  an  amount 
of  elasticity,  and  it  did  not  suffice  to  have  the  line  of  pressure  fall  merely 
within  the  mas- ;  it  should  be  sufficiently  within  it  to  allow  for  any  yield- 
ing from  elasticity,  without  eudangeriog  the  building. 

Mr.  Pellatt  observed,  that  the  valuable  information  might  be  rendered 
available  iu  the  construction  of  the  vaults  of  furnaces,  the  dui-ation  of  which 
was  of  great  importance  iu  the  glass  manufactory.  It  was  desirable  Ih.it 
the  crown  of  the  arch  of  a  glass  furnace  should  be  so  low  as  to  keep  the 
heat  well  down,  and  yet  if  it  was  too  Hat,  it  was  soon  destroyed  by  the 
ira pinging  action  of  the  tlame,  or  else  the  expansion  of  the  materials  by  the 
heat  destroyed  the  equilibrium  of  the  arch,  and  it  fell.  At  present  the 
practical  judgment  of  the  workman  was  alone  depended  upon  tor  tlie  pro- 
per form,  and  the  consequence  was,  that  although  a  well-built  furnace  arch 
might  last  14  years,  it  might  not  last  longer  than  14  months. 

Mr.  Inman  said  that  the  ruins  of  ancient  buildings  wotdd  afford  many 
5'riking  lessons  of  the  correctness  of  the  principles  l.i.d  down  iu  the  paper. 
Numerous  examples  of  remains  of  arches  standing  without  other  support 
than  the  stones  of  which  they  were  coru posed,  might,  he  believed,  be  fonud, 
which  could  corroborate  the  views  of  the  author,  and  he  recoiumeuded  such 
examples  being  sought  for  as  illustrations. 

Mr.  R.  Stephenson  wished  to  express  his  conviction  of  the  useful  clia- 
r.icter  of  the  paper,  which,  he  was  convinced,  would  ren)ove  ruany  difficul- 
ties hitherto  felt  in  examining  the  subject  by  the  process  iaiti  down  tiy  Pro- 
fessor Moseley.  wiiose  formula;,  though  highly  scientific,  and  no  doubt  very 
i)eautiful,  were  much  too  abstruse  for  the  use  of  the  practical  man.  Any 
thing  which  tended  to  elucidate  these  formulae, and  render  the  sultject  more 
popular,  must  be  received  with  great  interest  by  the  civil  eiigint-er,  whose 
labours  would  be  materially  facilitated  by  such  clear  adajitatioiis  of  theory 
to  practice.  It  would  appear,  ttiat  the  principal  iioveliy  consisted,  in  de- 
scribing by  a  simple  process  from  two  given,  or  assumed,  points,  a  curve 
of  equal  horizontal  thrust,  falling  witliiu  such  points  in  the  voussoirs,  as 
should  demonstrate  the  stability  or  instability  of  the  structure.  There  could 
be  no  doubt  of  the  value  of  such  a  process ;  but  he  would  suggest  to  Mr. 
ISarlow  the  desirableness  of  giving,  in  somewhat  more  precise  and  simple 
terms,  the  mathematical  demonstration  of  that  which  must  be  universally 
admitted  in  practice.  He  would  suggest  whedier  iMoseley's  term  of  the 
*'  tine  of  pressure,*'  as  contra  distinguished  to  the  '*  line  of'  resistance,*'  did 
not  convey  the  meaning  of  the  proposition  better  than  the  term  ■*  curre  of 
horizontal  thrust."  It  was  accept.»d  as  perfecily  true,  that,  as  slated  in 
the  paper,  the  horizontal  force  at  any  part  of  the  curve  was  opposed  by  a 
horizontal  force  of  equal  amount,  exerted  in  an  opposite  direction,  nnil  that 
the  horizMilal  force  or  thrust  was  equal  throughout  the  curve,  and  hence 
tlie  equilibrated  arch  ;  yet  this  had  not  been  hitherto  clearly  and  simply 
laid  dov^n,  in  such  a  manner  as  to  be  practically  used. 

Mr.  Bidder  accorded  with  Mr.  Stephenson  in  his  appreciation  of  the 
value  of  the  paper,  he  had  seldom  heard  one  of  greater  utility,  and  he 
trusted  so  good  an  example  would  be  followed  in  the  Institution.  The 
proposed  mode  of  describing  the  curve  or  line  of  pressure,  showed  the  im- 
propriety of  constructing  brick  arches  in  separate  superposed  rings  ;  the 
i  ue  would  in  almost  every  instance,  travel  out  of  the  nog  in  which  it  com- 
menced, and  in  case  of  fracture,  the  rings  would  fail  consecutively;  but  if 
tiie  arch  was  well  bonded  together  throughout  its  entire  depth,  the  line,  or 
curve,  would  be  traced  within  it,  and  it  would  possess  the  requisite  strength. 
All  the  best  brick  arches   were   now  built  iu  that  maancr  with  full  boud. 


An  arch  had  recently  been  so  built  by  Messrs.  Grissell  and  Peto  over  the 
River  Lea,  with  a  span  of  87  feet,  and  a  rise  of  G  feet;  the  centres  were 
struck  within  an  unusually  short  time  after  the  arch  was  keyed;  but  it. 
stood  perfectly,  and  with  >ery  little  subsidence.  He  was  tempted  to  con- 
sider an  arch  constructed  of  rectangular  bricks  set  in  a  matrix  of  cement, 
as  a  bent  trussed  girder,  the  tension  rods  of  which  were  represented  by  the 
abutments  of  the  arch.  Very  Bat  arches,  such  as  the  Maidenhead  Bridge, 
were  examples  of  what  he  meant. 

Mr.  Bkunel  could  not  agree  with  Mr.  Bidder's  comparison,  or  what  he 
might  be  permitted  to  term  his  amusing  theory  ;  on  the  contrary,  he  must 
contend  that  there  was  no  analogy  between  the  arch  and  a  tru-sed  girder, 
in  the  former  the  main  force  was  pressure,  in  the  latter  the  force  exerted 
was  tension  ;  the  abutments  of  the  one  had  to  resist  a  horizontal  thrust,  at 
a  given  angle,  wliilst  the  wing  walls,  under  the  other,  had  to  support  only 
a  ve.'tical  pressure;  any  tendency  towards  horiztmtal  thrust,  which  might 
have  arisen  fioiu  deflection  of  the  beam  or  girder,  wis  prevented  by  the 
tension  rods  which  connected  the  opposite  extremities.  If  an  arch  could 
be  considered  as  a  bent  trussed  girder,  it  must  follow,  that  it  would  stand 
equally  well  whether  the  curve  was  upwards  or  downwards,  which  cer- 
tainly did  not  accord  with  his  notions  of  the  properties  of  an  arch. 

Mr  Bidder  replied  that  his  views  were  misapprehended  ;  what  he  con- 
tended was,  that  a  brick  arch  being  formed  of  rectangular  pieces,  set  in  a 
matrix  of  cement,  having  great  adhesive  properties,  upon  which  it  in  a 
great  measure  depended,  it  should  be  considered  as  a  homogeneous  mass, 
assuming  the  nature  of  a  curved  trussed  girder,  the  resistance  of  the  abut, 
meiits  acting  as  the  tension  rods  of  a  girder.  He  must  still  contend  for  his 
position,  and  that  the  bridges  of  great  span  and  small  rise,  erected  by  Mr. 
Brunei,  were  excellent  examples  of  the  construction  he  meant, 

Mr.  R.  Stephenson  considered  thai  Mr.  Bidder  only  meant  to  put  for- 
ward the  po-ition  for  the  sake  of  argument.  It  was  certain,  that  tlie  arch 
and  the  trussed  girder,  being  supposed  to  be  formed  of  the  same  materials, 
the  former  wiuild  be  supported  by  the  resistance  of  the  abutmeuts  to  com- 
pression, and  the  latter  by  the  tension  of  the  lie-rods  ;  the  adhesive  proper- 
ties of  the  materials  not  being  in  either  case  taken  into  consideration.  The 
arch,  per  se,  should  always  be  considered  as  composed  of  separate  masses, 
not  set  in  a  matrix;  but  combined  in  a  certain  form,  the  only  adhesion 
being  the  friction  of  the  surfaces.  It  would  be  desirable  if  iMr.  Barlow 
would  give  a  more  perfect  mathematical  formula  for  describing  the  curve  ; 
the  rule  which  he  had  given  had  too  much  the  character  of  being  empirical 
and  of  being  made  to  tit  given  cases. 

Mr.  W.  H.  Barlow  was  unable  to  perceive  any  deficiency  in  his  de- 
finition, or  in  the  method  by  nhich  he  ascertained  the  curve.  The  line  of 
thrust,  as  obtaiiie'i  by  the  construction  given  in  the  paper,  was  practically 
given  in  the  models. — It  was  not  a  necessary  condiiion  of  stability,  that  the 
line  of  pressure  should  intersect  the  surfaces  of  contact  at  right  angles,  it 
was  sufficient  that  tl^*  direction  of  the  pressure  should  meet  the  surfaces  of 
contact,  within  the  limiting  angle  of  friction.  The  same  condition  was  ex- 
emplitied  in  a  column  ;  there  the  line  of  pressure  was  a  vertical  line,  but 
the  surfaces  of  contact  of  ihe  stones  might  be  inclined,  without  occa-;ioning 
tlie  upper  part  to  slip,  provided  the  inclination  was  within  the  angle  of 
friction  of  the  material  employed. — -Mosi-ley's  forrauhe,  although  tiieoreti- 
cally  perfectly  accurate,  were  too  complicaied,  and  involved  loo  much  ma- 
thematical knowledge  for  the  general  Uae  of  practical  men. — .\  deep  or 
thick  arch  contained  more  than  one  'Mine  of  pressure  ;"  the  line  of  pres- 
sure to  be  dealt  with  in  practice  was,  in  effect,  the  centre  of  a  surface  of 
pressure. 

Mv.  R.  Stephenson  said,  thai  mathematicians  always  considered  the  line 
of  pressure  to  be  at  right  angles  with  the  supporting  surfaces  or  the  abut- 
ments. It  would  appear,  however,  from  Mr.  Barlow's  explanation,  that 
ins  ead  of  drawing  a  series  of  lines  at  right  angles  to  tlie  surfaces  through 
given  points,  thus  forming  what  might  be  termed  the  polygonal  theory,  he 
described  a  correct  curve  through  the  same  given  points.  Mr.  Stopheuson 
coul'l  not  understand  how  the  voussoir  could  give  a  line  differing  from  the 
line  of  force  treated  of  by  nialheiuaticians. 

Mr.  Brcnel  said,  the  subject  was  one  of  great  difficulty,  as  it  embraced 
so  many  considerations  ;  it  might, however,  he  thought,  be  rendered  simple, 
by  considering  an  arch  not  as  composed  of  separate  voussoirs  bound  to- 
gether by  cement,  thus  involving  other  principles,  but  as  a  liomogeueous, 
and,  he  might  almost  say,  an  elastic  mass.  If  viewed  in  that  light,  the 
pressure  would  be  found  to  extend  more  or  less  over  the  whole  surface. 
The  *'  centre  line,''  or  '■  neutral  axis,"  might  in  sucli  case  receive  the  de- 
nomination of  the  "  line  of  pressure."  If  this  idea  were  followed  up,  there 
^■oiild  be  less  difficulty  in  explaining  the  principles  laid  down  by  Mr. 
Harlow. 

Mr.  W.  H.  Barlow  said,  that  Mr.  Brunei's  "  line  of  neutral  axis"  ex- 
pressed more  nearly  what  he  understood  by  Ihe  "line  of  pressure,"  and 
that  line  described  by  the  impinging  points  of  Ihe  curved  surface  of  the 
voussoirs  of  the  model.  Mr.  Barlow  thought,  that  Mr.  Bidder's  experience, 
as  to  arches  turned  in  one  entire  bond,  being  stronger  than  those  composed 
of  sepa' ate  rings,  bore  out  Ihe  deductions  of  the  paper.  The  rings  could 
not  separately  contain  the  curve  of  equal  horizontal  thrust ;  but  when 
bonded  they  did  so.  An  arch  turned  in  separate  rings  depended  too  much 
on  the  adhesive  strength  of  the  cement  or  mortar. 

Mr.  CiiBiTT,  V.P.,  said,  it  appeared  to  him  that  the  whole  question  was 
contained   iu   the  proposition   demonstrated    by    the  model    with   curved 
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voussoirs,  where  the  points  of  contact,  and  consequently  the  curve  of  pres- 
sure, varied  according  to  the  spot  where  the  pressure  was  imposed.  In 
praclice,  this  pointed  out  the  necessity  of  adapling  the  form  of  the  arch  to 
the  service  it  was  intended  to  perform.  For  instance,  if  the  roadway  over 
au  arch  were  level,  and  the  pressure  equal,  the  fracture  would  take  place 
by  depression  of  the  haunches  and  the  opening  of  the  extrados  of  the 
crown;  but  if  the  roadway  were  curved,  the  pressure  being  thrown  upon 
the  crown,  the  crown  would  fall,  and  openings  would  occur  at  the  extrados 
of  the  bauuches.  Different  calculations  must  therefore  be  made  for  the 
dilferent  constructions. 

Mr.  G.  Snell  observed,  that  Mr.  Barlow,  in  his  geometric  conlruction  of 
the  line  of  resistance,  assumed,  that  there  were  already  two  points  found. 
Now  two  points  in  the  line  of  resistance  were  determined,  when  the  points 
of  rupture  were  known;  for,  at  the  time  when  rupture  was  about  lo  take 
place,  when  the  arch  was  balancing  between  standing  and  falling,  the  line 
of  resistance  touched  the  extrados  or  intrados  of  the  arch,  at  the  points  of 
rupture.  One  of  these  points  of  rupture  was  determined  by  the  conditions 
of  the  question,  the  other  might  be  determined  by  a  geometric  construction, 
founded  on  the  principles  set  forth  in  Moseley's  works,  and  which  he  had 
demonstrated  in  his  lectures.  The  process  was  one  of  approximation,  and 
he  supposed  three  trials  would  be  sufficient  to  determine  the  point  of  rup- 
ture, with  pel  feet  accuracy.  The  process  would  apply  to  all  shapes  of 
arches  under  pressure,  in  any  direction,  in  any  position,  or  of  any  amount ; 
but  Mr.  Snell  would  at  present  confine  himself  to  the  simple  case  of  an  arch 
which  was  loaded  equally  on  either  side,  and  the  voussoirs  of  which  were 
equal  each  to  each,  on  either  sideof  the  centre  line,  lu  such  a  case,  the  one 
point  of  rupture  would  be  at  the  crown  of  the  arch,  which  would  be  on  the 
point  of  turning  on  one  of  its  edges,  at  its  extrados,  if  the  arch  was  about 
to  fail  by  the  sinking  of  the  crown  ;  and  at  its  intrados,  if  it  was  about  to 
fail   by   the   rising   of  the  crown.     In  the  first   case,  some   stone  at  the 

haunches  would  be  on  the  point  of 
turning  on  its  edge  at  the  intrados. 
In  the  second  case,  some  stone  at 
the  haunches  would  be  on  the  point 
of  turning  on  its  edge  at  the  extra- 
dos. He  would  confine  himself  to 
the  first  of  these  cases.  Then,  to 
find  the  point  of  rupture,  choose 
some  point  C  (D?.  1),  which  was 
considered  to  be  near  the  point  of 
rupture,  and  which,  in  this  case 
was  at  the  intrados ;  draw  C  D  the 
joint  of  the  voussoir.  The  arch 
being  about  to  fail,  by  the  turning 
of  the  key-stone  on  its  edge  at  A, 
the  resultant  of  all  the  forces,  at  that 
Fig.  1.  point,  must  touch  the  curve  of  the 

extrados  at  A  ;  its  direction  was  therefore  horizontal,  and  was  represented 
in  position  and  direction  by  the  line  Ae.  The  resultant  of  the  weight  of 
the  mass  A,  B,  C,  D,  was  represented  in  position  and  direction,  by  a  verti- 
cal line  passing  throuuh  the  centre  of  gravity,  G,  such  as  G  It.  Now,  the 
only  forces  acting  on  the  point  C  (in  this  case)  were  the  resultant  of  the 
forces  at  A,  and  the  weight  of  the  mass  A,  B,  C,  D,  and  these,  being  re- 
presented  in  position  and  direction  respectively,  by  A  e  and  G  A,  \vliich 
intersected  at  the  point  m,  the  resultant  of  all  the  forces  acted  through  m  ; 
it  also  acted  at  C,  and  therefore  ;»  C  represented  the  resultant  of  all  the 
forces  acting  at  C.  Now,  as  before  stated,  if  C  was  the  point  of  rupture, 
the  line  of  resistance  touched  the  curve  of  the  intrados  at  C,  therefore  a 
tangent  to  the  line  of  resistance  at  C  was  aUo  a  tangent  to  the  intrados,  and 
the^esultaot  of  all  the  forces,  acting  on  any  point  in  the  line  of  resistance, 
was  in  the  direction  of  a  tangent  to  that  line.  Therefore,  if  C  was  the 
point  of  rupture,  m  C  was  a  tangent  to  the  line  of  resistance,  and  therefore 
HI  C  was  a  tangent  to  the  intrados,  as  in  fig.  1.  If  G  was  nut  the  point  of 
rupture,  but  if  the  point  of  rupture  was  above  0,  m  C  would  cut  the  in- 
trados, as  in  fig.  2  ;  but  if  the  point  of  rupture  was  below  C,  mC  would 
rut  the  intrados,  as  in  fig.  3. 


Fig.  2. 


F!g.  3 


also  adopted  a  tentative  process.  Moseley's  line  of  resistance  touched  the 
intrados  and  extrados  at  the  points  of  rupture.  Now  a  practical  eye  could 
detect  very  closely  which  would  be  the  point  of  rupture,  and  a  curve  of 
equal  horizontal  thrust  drawn  through  these  points,  though  it  might  not 
produce  the  line  of  resistance  with  mathematical  accuracy,  was  sufliciently 
near  it  for  all  useful  purposes.  Moseley's  theory  was  undoubtedly  very 
perfect ;  in  fact  he  was  the  only  mathematician  wlio  had  treated  the  sub- 
ject consistently  with  its  practical  requirements.  The  dilficulty  in  his 
mode  of  investigation  was  in  those  arches  which  did  not  partake  of  regular 
geometric  forms,  and  in  these  cases  Mr.  Barlow's  method  would  be  found 
easy  of  application. 

Mr.  Brusel  still  thought,  that  Mr.  Barlow  had  scarcely  met  the  objec- 
tions which  had  been  raised.  It  was  true  that  in  practice  some  points 
might  be  assumed ;  but  it  was  more  satisfactory  to  have  positive  rules  for 
finding  these  points,  and  assuring  the  mind  as  to  the  correctness  of  the 
basis  of  the  proposition.  In  a  very  large  arch,  with  a  small  rise,  the  line 
of  pressure  must  be  confined  within  very  narrow  limits,  and  in  such  a 
case  a  formula  giving  the  points  definitively  was  essential  for  inspiring 
confidence. 

Mr.  W.  H.  Barlow  replied,  that  the  limits  %Thich  confined  the  line  of 
resistance,  depended  on  the  thickness  of  the  arch  and  not  on  the  ratio  of 
the  rise  to  the  span  ;  the  points  of  rupture  in  ordinary  forms  of  arches  were 
well  known;  they  were  at  the  extrados  in  the  crown,  and  at  the  intrados 
in  the  haunches ;  there  was,  therefore,  no  difficulty  in  finding  the  line  of 
resistance  in  these  cases.  If  the  mind  was  as  perfectly  impressed  with  the 
direction  of  the  forces  in  arches,  as  in  the  case  of  columns,  both  could  be 
built  with  equal  security. 

Mr.  G.  Snell  stated,  that  in  all  cases  of  equal  thickness  of  voussoirs 
throughout,  Mr.  Barlow's  rules  might  apply;  but  if  the  thickness  was  less 
al  the  crown,  as  in  the  case  of  au  arch  with  a  keystone  of  limited  depth, 
but  of  which  the  voussoirs  increased  towards  the  abutments  until  they 
came  to  an  extreme  length,  he  did  not  see  where  Mr.  Barlow  could  assume 
his  points  in  the  line  of  resistance. 

Mr.  W.  H.  Barlow  replied,  that  in  reference  to  that  particular  form  of 
arch,  it  was  evident  many  curves  of  equal  horizontal  thrust  would  be 
drawn  within  the  thickness,  so  that  it  was  unnecessary  to  entertain  the 
question  ;  because,  if  any  one  curve  of  equal  horizontal  thrust  was  contain- 
ed, it  proved  that  the  theoretical  line  of  resistance  was  also  contained.  It 
would  be  observed,  on  referring  to  the  paper  and  consulting  the  drawings 
and  models,  that  the  rules  were  general,  and  applied  to  every  form  of  arch 
and  arrhiform  structure,  loaded  or  unloaded,  and  whether  of  equal  thick- 
ness or  otherwise.  The  model,  with  tlie  rectangular  voussoirs  leaning  to- 
gether at  the  apex,  was  selected  as  an  extreme  case.  He  wished  to  re- 
move an  impression,  which  might  have  been  produced,  by  his  slating  that 
his  mode  of  treating  the  subject  of  arches  was  not  mathematical  as  that  of 
Professor  Moseley  :  he  only  alluded  to  the  use  of  geometric  construction 
instead  of  algebraic  formula  ;  the  principle  or  theory  was  the  same  in  both 
cases.  The  misapprehension  as  to  assuming  points  in  the  curve,  which 
Mr.  Stephenson  alluded  to,  as  not  having  been  sufficiently  explained,  arose 
from  the  modification  which  was  necessary  in  applying  theory  to  practice. 
If  perfect  hardness  of  materials  and  mathematical  accuracy  of  workman- 
ship were  attainable,  the  pressure  would  be  transmitted  in  the  line  of  re- 
sistance, as  laid  down  by  Moseley,  and  described  by  Mr.  Snell.  On  the 
other  hand,  if  the  materials  were  in  the  softest  slate  in  which  it  was  possi- 
ble for  au  arch  to  sustain  itself,  the  pressure  would  be  transmitted  in  that 
curve  of  equal  horizontal  thrust,  which  corresponded  most  nearly  to  a  line 
drawn  through  the  centre  of  the  thickness  of  the  arch  ;  because  in  that 
state  of  the  arch,  the  whole  available  surface  of  the  voussoirs  must  be  act- 
ing, to  support  the  insistent  pressure  ;  practically,  therefore,  the  pressure 
would  be  transmitted  in  a  curve  of  equal  horizontal  thrust,  somewhere  be- 
tween these  two  limits.  Now,  in  the  case  of  large  brick  arches,  particu- 
larly when  the  centres  were  first  struck,  the  state  of  the  arch  approached 
that  which  had  been  just  mentioned,  and  it  was  for  that  reason  he  had 
stated  in  the  paper,  that  in  determining  abutments  for  arches  of  large  dimen- 
sions, the  points  p  ;>'  should  be  taken  in  the  centre  of  the  thickness  of  the 
arch,  though  the  extreme  limit  of  stability,  if  the  materials  were  hard, 
would  be  when  the  points  p  ;/ were  in  the  theoretical  line  of  resistance. 
Assuming  the  points  p  ]>'  to  be  in  the  centre  of  the  thickness,  and  making 
the  abutments  accordingly,  was  in  ellect  nothing  more  than  providing  abut- 
ments of  such  dimensions  as  should  resist  the  thrust  of  the  arch,  when  it 
was  in  the  most  disadvantageous  state  in  which  it  was  possible  for  it  to 
exist.  An  arch  constructed  with  abutments  only  just  sutlicieut  to  contain 
the  theoretical  line  of  resistance,  would  possess  the  same  degree  of  stability 
as  a  column  placed  so  far  out  of  perpendicular,  that  a  vertical  line  drawn 
through  its  centre  of  gravity  would  just  fall  at  the  extremity  of  its  base  ; 
but  au  arch,  with  abutments  built  so  as  to  contain  the  curve  of  equal  hori- 
zontal thrust,  which  accorded  nearest  to  the  centre  line  of  its  depth  or 
thickness,  would  be  under  the  same  condition  of  stability  as  a  column 
placed  perfectly  vertical. 


Mr.  H.  W.  Barlow  said,  he  assumed  two  points  in  order  to  facilitate 
the  investigation.  As  far  as  practical  utility  was  concerned,  the  line  of 
thrust  might  thus  be  obtained  at  one  operation,  instead  of  pursuing  the  la- 
borious process  necessary  for  determining  the  theoretic  line  of  resistance  ; 
<ndeed,exceptingfortbe  most  regular  geometric  forms  of  the  arch,  Moseley 
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CONSTRUCTION  OF  SEA  WALLS. 

Opiiiimis  of  Evgineers  oil  the   Construction  of  Sea  Walls,  referred  to  in 
Sir  Howard  Douglas's  Protest,  giren  in  last  month's  Journal. 

Annex  (B).— Sir  John  Rennie  on  the  Mode  of  Construction  0/  the 

proposed  Harbour. 
Wilh  regard  to  the  last  important  consideration,  namely,  the  particular 
mode  of  construction,  and  the  cost.  Various  plans  may  and  have  been 
proposed  for  this  purpose,  such  as  founding  the  substructure  below  low 
water  in  caissons,  and  raisins  a  superstructure  of  perpendicular  walls  of 
masonry. upon  them,  carrying  out  frame-woiks  of  timber  or  iron,  and  form- 
ing walls  of  masonry  within  them,  filling  the  interior  space  between  the 
walls  with  chalk  or  concrete;  another  plan  consists  in  throwing  down 
masses  of  chalk  into  the  open  sea,  and  covering  them  wilh  stone  ol  harder 
description.  None  of  these,  however,  appear  to  me  applicable  to  the  pur- 
pose, particularly  for  the  great  outer  mole  or  breakwater  ;  the  only  similar 
examples  where  caissons  have  been  employed,  are  the  memorable  cases  of 
Cherbourg  and  Sheerness,  where  they  signally  failed.  Wooden  caissons 
and  hollow  circular  towers,  composed  of  brickwork,  masonry,  and  timber 
combined,  also  woAlen  floating  breakwaters,  were  proposed  by  General 
Uentham  to  be  used  in  the  constructiou  of  the  breakwater  at  Plymouth, 
hut  after  being  fully  discussed,  these  plans  were  abandoned  as  being  inap- 
plicable, and,  looking  to  the  particular  circumstances  of  Plymouth  Sound, 
the  reasons  given  for  the  rejection  of  those  plans  were  unanswerable.  In 
such  great  and  important  works,  where  failure  would  be  attended  with 
most  disastrous  consequences,  none  but  those  means  which  are  best  recog- 
nised as  certain  of  success  should  be  adopted.  This  has  been  amply  jusli- 
lied  by  the  result  of  the  mode  adopted  in  the  construction  of  the  break- 
water at  Plymouth,  which  has  completely  succeeded  in  every  respect, 
whether  as  regards  desi^'n,  construction,  or  economy,  and  I  feel  convinced 
that  under  those  circumstances,  no  other  system  would  have  answered  so 
well.  Much  has  been  said  about  the  damage  occasioned  by  storms  dis- 
turbing the  rubble  ;  the  fact  is,  storms  form  the  principal  agent  in  conso- 
lidating the  rubble  and  save  manual  labour,  and,  to  use  the  late  Mr.  Ken- 
uie's  words,  are  the  best  workmen. 
Annex  (C). — Mr.  George  Rennie's  Report  on  the  Harbour  in  Dover 

Bay,  and  his  Evidence. 
With  respect  to  the  form  and  construction  of  the  proposed  breakwater. 
Experience  has  proved  the  principles  of  Cherbourg,  Plymouth,  and 
Kingstown  Breakwaters.  The  destruction  of  the  cones  at  Cherbourg, 
and  the  failure  of  the  brick  masses  at  Sheerness,  are  sufficient  arguments 
against  the  adoption  of  caissons,  or  other  expedients. 

If  such  a  work  as  is  now  proposed  be  undertaken,  it  should  be  solidly 
and  properly  done.  The  magnitude  of  such  a  work  would  not  justify  the 
risk  of  a  failure  ;  and,  without  entering  into  the  question  of  the  compara- 
tive cost  and  effici"ncy  of  dilTerent  systems,  I  have  no  hesitation  in  pro- 
nouncing in  favour  of  sloping  stone  breakwaters,  similar  to  that  of  Ply- 
mouth ;  assuming,  therefore,  the  same  profile  or  section  for  the  proposed 
breakwater  as  that,  from  1,800  to  2,000  square  yards,  and  the  same  prices 
which  that  work  has  cost,  the  probable  amount  will  be  about  £3,500,000  ; 
in  consequence  of  there  being  no  good  materials  in  the  vicinity,  they  must 
be  brought  from  elsewhere. 

Ques.  You  have  spoken  of  the  experience  you  have  had  in  constructing 
breakwaters,  and  of  the  observations  you  have  made  upon  existing  break- 
waters;  you  have  studied  fully  also  the  theory  upon  which  the  construc- 
tion of  breakwaters  depends  with  respect  to  the  action  of  the  sea? — Ans. 
I  have. 

You  have  said  that  you  consider  upright  walls  not  so  capable  of  resist- 
ing the  action  of  the  sea  as  sloping  ;  do  you  form  that  opinion  upon  the 
well-known  theorem  of  the  action  of  fluids  in  motion  upon  planes  in  terras 
of  their  obliquity  ? — I  do. 

And  that  as  the  obliquity  increases  the  effect  upon  the  wall  is  diminished 
in  a  very  bigii  ratio  f — It  is. 

Do  not  the  advocates  of  the  upright  system  predicate  their  theory  upon 
the  supposition  that  waves  in  the  open  deep  sea  have  only  an  oscillatory 
motion,  direct  and  indirect,  but  that  they  have  no  progressive  motion;  that 
they  do  not  act  with  any  propelling  or  percussive  force  upon  an  erection  in 
the  sea? — I  believe  they  have  that  notion. 

And  that  the  only  motion  is  a  vertical? — Yes. 

And  that,  consequently,  the  only  effect  that  waves  produce  upon  the 
wall  is  by  their  statical  pressure,  or  weight? — I  believe  so.  But  in  answer 
to  that,  some  experiments  have  been  recently  made  upon  the  horizontal 
action  of  waves  upon  flat  surfaces  by  Mr.  Alan  Stevenson.  Mr.  Steven- 
son showed  me  an  instrument  when  I  was  in  Edinburgh  in  June  last, 
which  consisted  of  a  flat  plane  of  a  foot  space,  stuck  upon  the  end  of  a 
rod,  just  like  a  letter  balance,  placed  vertically  to  the  shock  of  the  sea. 
Jt  had  a  spring  behind  it,  and,  of  course,  when  a  wave  struck  it,  it  indi- 
<  ated  by  the  pressure  against  the  spring  the  force  of  the  wave.  The 
action  of  a  wave  moves  horizontally,  and  when  it  strikes  an  object,  it  does 
it  with  the  mass  of  the  wave  put  in  motion,  multiplied  by  its  velocity. 
Consequently,  in  order  to  repel  that  wave,  we  must  have  a  mass  which 
shall  be  such  that  its  weight  shall  be  capable  of  resisting  the  shock.  It 
must  be  equal,  both  by  its  adhesion  and  weight,  to  overcome  the  shock  of 
the  wave. 

Do  nut  you  think  that  so  far  from   a  sloping  breakwater  creating  the 


force  (as  the  advocates  of  the  upright  wall  state)  with  which  the  water 
rushes  up,  it  is  the  force  with  which  the  water  does  so  rush  up  the  plane, 
being  thus  permitted  to  expend  and  exhaust  itself,  which  diminishes  the 
effect  in  the  horizontal  direction  upon  the  structure  ;  and  that  if  it  were 
not  so,  as  in  the  case  of  an  upright  breakwater,  that  force  would  act 
wholly  like  a  ram  upon  the  perpendicular  wall,  to  overthrow  it? — It 
would ;  if  we  compare  it  with  the  friction  of  water  in  waves,  which  I 
have  found  by  experience  to  be  something  like  a  third  of  the  pressing  or 
horizontal  force,  I  should  think  by  the  same  reasoning  that  the  force  of 
waves  would  be  diminished  in  the  same  proportion,  only  that  the  friction 
of  those  large  stones  is  much  greater.  I  should  say  that  the  force  by  the 
great  angular  inclination  of  those  stones  would  be  diminished  in  the  ratio 
of  one-half  the  momentum  or  impulse  of  the  shock. 

Is  it  not  clear,  then,  that  so  far  from  waves  having  wholly  an  up  and 
down  motion  upon  the  face  of  an  erection  in  the  sea,  so  far  from  their 
having  no  force  in  a  horizontal  direction,  they  do  come  in  with  propelling 
and  percussive  force,  which  does  act  horizontally  against  the  erection, 
whatever  it  may  be,  wilh  a  force  which  varies  according  to  the  slope?— I 
am  quite  of  that  opinion,  and  it  is  further  confirmed  by  the  forms  which 
beaches  take. 

The  advocates  of  the  upright  breakwater  do  not  dispute  the  hydraulic 
fundamental  theory,  that  when  fluids  in  motion  act  upon  a  plane,  the  force 
of  the  motion  upon  the  plane  diminishes  in  a  high  ratio  in  proportion  to 
the  angle  of  the  plane,  but  they  assert  that  this  does  not  apply  to  the  hy- 
draulic construction  which  we  are  considering,  because  there  is  only  an  up 
and  down  motion.  Do  you  or  do  you  not  consider  that  the  construction  of 
breakwaters,  and  their  proper  form,  does  depend  upon  that  hydraulic 
theorem,  and  that  it  would  not  be  safe  to  proceed  to  the  construction  of 
any  breakwater  upon  the  supposition  that  it  is  not  governed  by  those  laws, 
for  that  there  is  no  horizontal  motion,  but  only  a  vertical  pressure  ? — I 
think  so.  I  think  that  the  advocates  of  perpendicular  walls  are  quite 
wrong,  with  all  due  deference  of  course. 

Do  you  think  it  is  practicable,  or  would  it  not  be  exceedingly  diflicult  to 
build  an  upright  wall  in  the  open  sea,  in  seven  fathoms  water  .'—I  think 
it  would  be  almost  impracticable  in  deep  water;  I  should  be  very  sorry  to 
undertake  such  a  thing. 

Do  you  think,  if  undertaken,  it  would  he  safe  to  use  any  artificial  or 
inferior  materials,  such  as  concrete  or  chalk,  in  any  part  of  it  ? — I  do  not, 
decidedly. 

Do  you  know  any  case  in  which  an  upright  wall  has  been  built  in  modern 
times  in  such  deep  water  as  that  in  which  we  propose  to  erect  this  break- 
water'—I  know  the  case  of  Sheerness,  where  the  masses  were  sunk  to 
form  an  upright  quay  wall. 

Wculd  not  the  erection  of  a  breakwater,  perfectly  upright,  in  the  open 
sea,  in  Dover  Bay,  in  seven  fathoms  water,  be  an  experimental  measure  ! 
— It  would. 

Under  all  the  circumstances  of  the  case,  confining  yourself  to  the  prac- 
tical question,  and  especially  considering  the  effect  of  failure,  do  you  ihink 
in  the  natural  roiidstead  and  anchorage  of  Dover  we  should  be  justified  in 
making  such  an  experiment  under  such  circumstances  as  these?— I  do 
not.  Of  course  I  may  be  a  partisan  of  a  particular  system,  but  I  give 
you  my  unbiassed  judgment. 

Annex  (D).— Mr.  William  Ciibitt's  Plan  for  the  Construction  of  a 

Harbour  of  Refuge  in  Dover  Bay. 
The  most  obvious  mode  of  construction,  and  possibly  after  all  the  best, 
is  that  of  depositing  large  masses  of  rough  hard  rubble  stone  in  the  sea, 
in  the  line  of  the  intended  work,  in  the  same  manner  in  which  the  harbour 
of  Kingstown  and  the  breakwater  at  Plymouth  were  constructed.  The 
simplest  is  tumbling  large  stones  into  the  sea,  as  Plymouth  Breakwater 
and  Kingstown  Harbour  Pier  ;  another  mode  is  building  in  water  with 
large  stones,  by  means  of  the  diving-bell;  another  by  building  caissons, 
filling  them  up  partially,  and  floating  them  into  their  berths,  and  sinking 
them,  and  completing  afterwards,  either  in  or  about  them. 

On  the  whole,  therefore,  after  a  most  careful  consideration  of  the  subject, 
my  recommendation  to  their  lordships  is,  to  form  the  harbour  at  Dover 
Bay  with  piers  or  breakwaters,  constructed  by  depositing  the  largest 
blocks  of  either  granite,  Portland  cap  stone,  or  limestone,  or  all  of  them  as 
may  be  procurable  together,  with  all  the  small  stone  that  may  be  procur- 
able together,  with  all  the  small  stone  that  may  arise  in  quarrying  the 
rough  blocks  ;  and  to  form  the  breakwaters  with  circular  heads  at  each  of 
the  entrances  300  feet  in  diameter,  brought  up  from  the  bottom  with  solid 
facings  of  ashlar  masonry  by  means  of  the  diving-bell  after  the  harbour  is 
enclosed,  as  is  now  being  done  at  Kingstown  Harbour. 

Ques.  Will  you  have  the  goodness  to  state,  after  such  strong  expressions 
in  favour  of  an  upright  wall,  why  you  now  recommend  a  long  slope  1—Ans. 
The  reasons  I  stated,  that  if  in  constructing  a  wall  in  the  sea  72  feet  high, 
which  is  the  height  we  calculated  upon  in  deep  water,  we  could  be  sure  of 
all  our  premises,  the  thing  could  be  done,  and  would  be  the  most  perfect. 
1  also  stated,  I  think  I  recollect,  in  that  report  the  reason  I  went  from  that 
and  recommended  another  plan  was,  because  I  wished  to  recommend  that 
which  was  perfectly  certam  to  be  effected  with  no  contingencies,  and  at  a 
much  more  easily  ascertained  cost  than  a  breakwater  with  upright  faces, 
which  I  certainly  deemed  the  most  perfect  if  done,  but  the  casualties  and 
unknown  circumstances  attending  which  rendered  it  doubtful  in  sinie 
points,  and  the  expense  of  which  would  be  greater.  That  in  a  thing  of  eo 
large  and  important  consideration  as  this  harbour  is,  where  millions  of 
money,  to  say  the  least  of  it,  must  be  expended,  to  do  anything  efl'ectual, 
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in  my  opinion  it  is  better  fo  take  that  thing  which  we  thoroughly  iiniler- 
sland  and  know,  than  lu  take  ii  thing  which  is  in  the  least  degree  cxperi- 
nienlal  on  sucli  an  ininiense  scale. 

Vou  arc,  no  doiiht,  aware  of  the  tremendous  disasters  that  at'ended  the 
long  slope  at  Plymouth  durint;  its  progresa  of  ronslruclion.  AVilh  such 
facts  as  these  l)efore  os,  do  you  think  tlie  long  slope  can  be  safely  adoptid 
at  llover? — Uuile  so,  and  for  very  good  reasons.  It  is  not  because  a 
casually  happened  from  a  great  storm  arising  whilst  the  breakwater  was 
building  there,  or  because  another  happened  afterwards,  in  which  they 
tiink  up  200,000  Ions  of  stone,  which  is  not  a  great  <iuantity,  that  we  are 
lo  conclude  ihut  the  plan  was  not  a  good  one.  1  believe  thai  that  break- 
water was  set  about  in  an  imperfect  manner.  The  makers  of  Fl)  mouth 
breakwater  prided  themselves  upon  taking  all  large  stones  for  il,  the 
breakwater  consequently  was  too  hollow,  and  when  a  heavy  sea  came  it 
curled  over  llie  surface  of  the  breakwater,  coveiing  it  with  the  water,  and 
the  compression  of  the  air  inside  drove  up  the  sione*.  Now,  if  all  llie 
sliili'  that  was  raised  in  the  quarries,  large  and  small,  had  been  put  into 
Ihat  breakwaler,  1  do  nut  think  that  that  quantity  of  stone  would  have 
tumbled  out  of  it;  and  again,  when  a  breakwaler  is  fairly  trimmed  over, 
and  trimmed  into  form,  there  is  no  dillicully  in  paving  that  wilh  heavy 
stones  on  ibe  edge,  an<l  giving  it  as  perfect  and  smooth  a  face,  after  a  little 
time,  as  can  be,  at  any  angle  you  please,  so  that  no  sea  can  break  into  it  at 
all.  It  is  because  the  thing  is  imperfectly  done  that  it  is  not  good.  And 
wilh  regard  to  casualties  happening,  1  am  sure  I  do  not  myself  suppose, 
and  I  do  not  think  any  paily  in  l■ea^on  will  suppose,  that  we  can  build  an 
upright  wall  without  having  casualties  ;  things  will  be  tumbled  bead  over 
heels,  and  we  cannot  work  half  the  time,  or  sometimes  a  quarter  of  the 
time.  We  must  have  the  benept  of  experience  in  a  great  work  of  this 
I.  ind  ;  and,  I  think,  there  is  not  that  experience  for  an  upright  breakwater 
yet  to  justify  us  in  entering  upon  it  lo  this  extent  in  the  first  instance. 

1  will  ask  y<iur  attention  to  the  dillerenl  aspects  of  the  two  works,  the 
I'ljmoulh  hreakwa'er  and  that  proposed  at  Dover.  What  will  be  tlie 
eflect  of  its  sirdiing  in  that  way  upon  those  loose  stones;  will  it  throw 
them  into  the  passage? — 1  would  have  none  come  out.  But  in  completing 
the  end  of  the  rubble,  if  there  were  a  thousand  stones  driven  out  lliey 
wc.uld  be  taken  out,  ami  it  would  be  cleaie<l  out  again  in  completing  the 
ends  with  the  divingbeli,  exactly  as  they  are  now  completing  the  walls  of 
Kingstown  harbour. 

You  are  aware  thai  at  Plj mouth  tlie  entrances  of  the  breakwater  are  at 
each  end,  but  at  Dover  the  entrances  must  be  directly  through  the  slope? 
—  Kxactly  so.  So  it  is  at  Kiugslown  harbour;  and  ihougb  the  seas  there 
are  not  equal  lo  those  at  Plymouth  Sound,  they  are  at  times  uncommonly 
heavy  seas,  and  I  have  seen  a  perfeclly  clear  passage  in  the  seven  or  eight 
fathom  water.     There  is  no  difliculty  about  that. 

Without  going  into  the  question  of  the  principle  of  the  action  of  waves 
on  upright  faces  or  slopes,  you  think  that  to  build  an  upright  wall  in 
Dover  Bay  in  the  open  sea,  in  seven  fathoms  at  low  water,  exposed  to  the 
action  of  currents  and  tides,  would  be  altogether  a  very  difiicult  under- 
taking?— Upon  any  plan  whatever. 

And  having  bestowed  upon  Ibis  important  question  all  the  science  and 
all  the  attention  which  you  have  devoted  to  il,  and  wilh  all  your  experi- 
ence, you  come  at  length  to  this  practical  conclusion,  lliat  upon  the  whole, 
after  the  most  careful  consideration  of  the  subject,  your  recommendation 
would  be  to  form  the  harbour  at  Dover  Bay  by  depositing  blocks  or  masses 
of  stone,  as  shown  in  the  plan  which  accompanies  your  report,  using  the 
largest  blocks  either  of  granite,  Portland  stone,  or  limeslone,  so  as  to  form 
a  section,  having  a  long  lore-slope  ? — 1  do  ;  but  I  not  only  do  that,  I  give 
a  statement  at  the  same  time  of  the  dimensions  of  the  thing,  the  quantity 
measured,  and  show  what  addition  it  would  make  in  the  cost  of  the  whole, 
and  what  saving  might  be  made  by  using  other  nialerials  in  its  construc- 
tion. 

Then  you  think  that  any  attempt  to  erect  an  upright  wall  from  the  bot- 
tom in  Dover  Hay,  at  the  depth  of  seven  falhoMis  at  low  water,  and  to  form 
that  wall  of  blocks  of  concrete,  or  any  other  arliliciai  material  would  par- 
take very  consideiably  of  an  experinnntal  undertaking? — Quite  so. 

And  Ihat  we  should  not  be  juslilied  in  recommending  or  approving  any- 
thing which  is  of  an  esperinienlal  character  for  this  national  work  ? — I 
think  there  would  be  great  danger  in  undertaking  a  woik  of  that  kind 
upon  an  experiinenlal  or  new  plan.  We  are  not  sullicienlly  experienced 
beforehand,  having  no  previous  knowledge.  Tli>ie  are  very  weeks  in  the 
year  in  which  il  is  at  all  comlortalde,  being  oil'  Dover  one  mile  or  two 
miles  at  sea.  It  is  all  blind  woik  at  the  bolloin  of  the  si  a.  People  may 
think  Ihat  they  can  put  those  down  with  scalluldings,  but  what  is  to  be 
done  at  72  feet  dicp,  with  a  diving  bell,  in  the  open  sea,  is  very  didicult 
to  say. 

Annex  (E)._Mr.  Alan  SxrvENSON's  .4Hsiccri  lo  Qiieslions  proposed 

to  him  0)1  the  JShnic  oj  ConstmetUm. 
You  are  considered  to  have  bestowed  much  study  and  observation,  and 
to  have  great  practical  experience  as  to  the  action  of  waves  on  erections  in 
the  sea? — I  have  had  considerable  experience  in  the  erection  of  works 
exposed  to  the  action  of  the  sea,  in  piers,  lighthouses,  harbours,  and  bea- 
cons ;  and  I  believe  1  have  enjoyed  good  opportunities,  more  especially  at 
theSkerryvore  Kocks,  of  observing  the  action  of  the  waves. 

All  my  experience,  observation,  and  consideration,  lead  me  to  believe 
that  a  sloping  face  is  belter  calculated  to  resist  the  action  of  the  waves 
than  a  perpendicular  one,  and  the  force  expended  against  the  perpendicu- 
lar plane  seems  by  concentration  to  become  more  intense,  for  the  seas  rite 


to  a  greater  height  than  thise  which  strike  a  sloping  face.  Such  nn 
opinion  is  in  accordance  with  the  phenomena  which  characterise  almost 
every  part  of  the  coast,  where  it  is  found  that  the  angle  of  the  shore 
varies  wiih  the  force  of  the  waves.  I  cannot  imagine  that  the  waves  of 
Ibe  sea  exert  no  percussive  energy,  when  I  ob>erve  iheir  power  in  forcing 
forward  a  vessel  which  has  neither  wind  nor  tide  lo  help  her,  or  a  vessel 
at  anchor,  an  elfect  which  I  have  (elt  in  \'i  and  18  latlioms  water;  or  when 
1  consider  the  height  lo  which  spray  rises  in  deep  water  by  striking  a 
vessel  at  anchor. 

That  waves  driven  in  by  gales  of  wind  are  destitute  of  percussive  elTect 
I  cannot  conceive  to  be  possible. 

The  force  of  the  waves  will  be  greatly  diminished  when  they  act 
obliquely  on  a  sloping  surface.  I'roni  the  effect  of  the  slope  to  increase 
the  surface  of  the  wall  opposed  to  a  given  perpendicular  surface  of  llie 
wave,  the  eneigy  of  the  wave  will  necessarily  be  decreased  in  proportion 
as  the  impinging  particles  are  spread  over  a  greater  surface.  But  the 
force  of  impact  thus  diminished  in  the  ratio  of  the  sine  of  the  inclination 
of  the  surface  to  the  direction  of  the  fluid's  motion,  must,  in  order  lo  esti- 
mate its  tendency  lo  displace  the  wall  horizontally,  be  resolved,  first,  per- 
jienilicularly  to  the  surface,  and  again  in  a  horizontal  direction,  so  as  lo 
be  thus  finally  diminished  in  the  ratio  of  the  cube  ot  Ihe  sine  of  ibe  inch- 
nation  of  the  surface  of  the  wall  lo  Ihe  directum  of  the  wave.  Kxperi- 
ments  upon  the  action  of  Uuids  or  surfaces  conlirm  ihe  view  thus  theoreti- 
cally assumed. 

I  cannot  perceive  any  material  difference,  in  so  far  as  Ihe  result  is  con- 
cerned, between  Ihe  case  of  the  breaking  wave  and  that  of  an  unbroken 
wave,  except  thai  I  should  expect  i.iore  force  in  an  unbroken  wave  which 
has  not  encounteied  an  obstacle.  Admitting  that  both  have  an  onward 
movement  (which  I  lake  to  be  the  case  with  all  waves  which  are  acted  on 
by  the  wind),  it  would  appear  lo  me  that  the  direction  of  the  force  in  a 
broken  wave  must  be  more  diffused  in  different  directions,  and  would  thus 
seem  to  possess  less  of  a  '*  rara-like  power." 

What  do  you  think  of  the  theory  which  assumes  Ihat  waves  have  no 
other  action  than  statical  pressure  upon  a  perfectly  upright  wall,  although 
it  is  admitted  that  waves  in  a  broken  or  breaking  slate  have  a  percussive 
force,  which  an  upright  plane  is  not  so  capable  of  resisting  as  a  slope, 
according  to  the  well-known  hydraulic  theorem  to  which  1  have  adverted? 
—  My  opinion  of  that  theory  is  that  it  is  not  sound,  and  1  found  my  con- 
clusion on  observation,  and  on  reasoning,  which  both  conduct  me  to  the 
same  result. 

How  can  Ihe  hydraulic  action  or  percussion  of  the  wave,  in  the  direc- 
tion of  its  motion,  cease  when  it  comes  in  coniact  with  the  wall,  and 
become  hydrostatic  pressure,  without  acting  by  impact  on  the  wall  which 
stops  that  motion,  and  which  consequently,  if  it  stands,  resists  that  im- 
|iulse? — I  see  no  reason,  as  slated  in  the  last  answer,  for  supposing  that 
the  purely  vertical  or  undulalory  movement,  which  Ihe  above  theory 
ascribes  to  all  unbroken  waves,  should  not  produce,  in  the  process  of  its 
neulralization  by  a  vertical  wall,  effects  similar  in  kind  lo  Ihose  produced 
by  its  neutralization  by  an  inclined  plane.  In  both  cases  the  undulation 
is  checked  ;  and  whether  this  is  done  by  reflecting  the  vertical  or  undula- 
lory motion  in  one  direction  or  another,  seems  in  no  way  to  change  the 
measure  of  the  whole  shock,  which  such  a  concussion  and  final  extinction 
of  the  force  seems  to  imply. 

Are  50U  aware  of  any  case  in  which  a  perfeclly  upright  wall  has 
been  bnill  in  the  open  sea,  in  a  depth  of  seven  or  eight  fathoms  ? — I  never 
heard  of  any  upright  wall  being  built  in  any  such  depth  as  seven  or  eight 
fathoms. 

Would  not  such  a  mode  of  construction,  applied  to  Dover  Bay,  be 
es=entially  an  experimental  measure? — Certainly,  so  far  as  my  experience 
goes. 

W  hat  is  your  opinion  of  the  difliculty,  facility,  or  practicability  of 
building  an  uprig.it  wall  in  the  open  sea  iu  such  a  deptii  of  water?  and 
how  sliould  jou  proceed  to  execute  such  a  woik? — I  should  consider 
building  an  upright  wall  from  the  bottom  in  seven  or  eight  fathoms  in  an 
open  seaway,  like  that  at  Dover,  as  a  work  of  the  utmost  difliculty,  if  not 
indeed  wholly  impracticable. 

Are  you  prepared,  as  a  practical  and  experienced  engineer,  to  recom- 
mend til  It  such  an  experimental  mode  of  construction  should  be  tried  iu 
such  a  place,  on  such  a  scale,  at  an  enormous  cost,  and  for  such  permanent 
national  objects  as  those  lo  which  these  proceedings  relate? — So  far  from 
recommending  the  trial  of  such  a  work,  I  should  hnmlily,  but  decidedly, 
dissuade  the  government  from  such  au  attempt,  which  I  am  sure  would 
end  in  failure. 

What,  upon  the  whole  then,  is  the  mode  of  construction  which  you 
would  propose  for  executing  this  great  work,  in  the  most  certain,  solid, 
and  enduring  manner? — I'aking  into  account  the  lornis  of  the  natural 
shore,  and  the  tendency  of  the  foregoing  views,  I  see  nothing  to  warrant  a 
depailiire,  in  any  material  degree,  from  Ihe  existing  practice  of  engineers 
in  the  construction  of  breakwaters. 

What  is  your  opinion  of  the  action  of  the  wave  upon  a  perpendicular 
wall,  with  a  smooth  surface  in  deep  water  ?—l  cannot  conceive  that  the 
unbroken  waves  caused  by  wind  have  less  percussive  force  than  when  they 
are  broken  and  diffused;  I  must  concluiie  that  Ihe  sudden  check  of  this 
force  by  a  vertical  barrier  will  produce  a  greater  single  effect  than  the 
gradual  expenditure  of  force  over  a  larger  space  caused  by  meeting  the 
successive  surfaces  presented  by  a  sloping  wall.  'Ihe  tendency,  therefore, 
appears  lo  me  to  be  towards  a  more  certain  and  rapid  destruction  of  the 
vertical  barrier  than   of  the  sloping  one.     The  detlruclion  of  the  sloping 
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lireali wafers  may  either  prove  lliat  the  slopes  were  not  sufiicienlly  great, 
or  tliat  the  njatetials  composini;  Ihein  have  been  ill  assf nil)ie(l,  so  as  to 
cause  vacuities  h'lvveen  (he  stones,  or,  «hich  is  perliaps  the  most  common 
cause  of  failure,  liie  foundation  of  tlie  glacis  has  not  been  laid  at  a  low 
enoujjh  level,  or,  liually,  that  tliey  have  not  been  paved  with  stones  of  suf- 
licient  weight,  nor  united  to  each  other  with  the  care  necessary  to 
exclude  the  action  of  tiie  \iater,  which  tends  to  I'eraove  this  description  uf 
paving. 

Tlie  anaIof;y  between  the  natural  beach  composed  of  loose  materials  and 
the  face  of  a  breakwater  is  not  complete,  because  the  materials  with  which 
a  breakwater  is  to   be  pa\ed  may  not  only  be  lartjer  than  tho^e  which  play 
about  on  a  natural   shore,  but  may  have  the  atldilioiial  advantaj;e  of  beiu{:j 
carefully  assembled  and  united    together.       Again,  it   must   be   remarked 
that  arlilicihl  works  are  exposed  to  greater  risk   from    casualties  than    the 
natural  beaches,  from  the  following  reasons:    First,  l)ecanse  the  choice  of 
their  position  is  too  often  empirical  in  so  far  as  their  stabddy  is  conci  rued, 
and  is  primarily  and   sometimes  almost   solely  determined,  with  reference 
t'l  their  Illness  to  produce  an  efTect  in  stilling  a  basin  or  harbour,  with  only 
a  sec"udary  repard  to  the  risks  of  injury  which  they  may  eucouriter.    And, 
second,   because,  from    motives   of  economy,   such   artificial  works,  so  far 
from    having  slopes  greater  than   those  of  the   neighb  urin^  beaches,  are 
generally  sleeper^aml,  as  before  noticed,  are  too  olten  delicient  in   solidity 
and  in  the  careful  protection  of  their  surface  by  means  t>f  pitching. 
-    From  the  general  tenor  of  the  answers  you  have  given   to  Sir  Howard 
Douglas's  questions,  \ou  are  of  opinion  that  the  unbroken  wave  has   per- 
cussive force  like  the  broken  wave,  and  that,  of  the  two,  you  consider  the 
unbroken  wave  to   have  tlii.i   force    in  a   greater  degree   than   the   brokeu 
waie;  will  50U   be   good   enough   to  stale  how  you  account,  therefore,  for 
these  facts  on  your  theory  ? — I   am   of  opinion  that  an  unbioken  wave  has 
percussive  force  like   a  broken  wave,   and   probably   in  a  greater  degree, 
because  it  has  not  sustained  the  same  check  or  retardation.     I  believe  that 
all  waves,  except    the  great  tide  wave,  have  an  onward  motion,  because   I 
know  of  no  cause  constantly  in  operation   which    is   capable  of  producing 
waves  but  the  wind,  and  this  agent,  it  appears   to   me,  must  of  necessity 
impress  upon  the    waves   .'onie    degree   of  onward   ipotion.      From  all  my 
experience  I  have  invariably  found  that  the  sea  broke  gently  and  playfully 
on  all   the   slaping    walls,  while   it   broke  with  a  loud  noise  on  the  plumb 
walls,  and  raised  the  spray  in  some  cases  to  the  height  of  30  feet  and  up- 
wards.    In  striking  against   this  perpendicular  face  the  successive  waves 
make  a  soun<l  similar  to  that  of  a  great  gun  at  a  distance,  carrying  some- 
times with  them  large  pieces  of  stone  which,  falling  on  a   lighthouse  roof, 
occasionally  damage  it ;  though  at  the  distance  of  240  yards  from  the  face 
of  the  rock. 

There  is  no  analogy  between  the  case  of  a  pile  which  permits  the  sea  to 
pass  round  it  freely,  and  Ihat  of  a  continuous  wall  which  checks  its  pro- 
gress and  opposes  a  long  front  of  lesistance.  The  mere  circumstance  of 
the  in-shore  piles  being  more  injoi-ed  than  the  outer  ones,  appeals  to  me 
not  very  relevant  to  the  sulject  under  consideration. 

As  to  the  circumstance  of  the  piles  which  were  braced  being  more  in- 
jured than  those  which  were  unbraced,  this  only  proves  that  from  the 
manner  in  which  the  braces  Wf  re  ajiplied,  they  offered  more  resistance  to 
tbe  wave  than  was  compensated  for  by  the  additional  support  derived  from 
them.  I  have  sufficiently  shown  that  it  is  possible  to  explaiu  the  various 
circumstances  adduced  by  Colonel  Alderson  ou  the  vit  w  which  I  have 
taken  of  the  percussive  nature  of  all  waves  with  which  we  have  to  do  in 
the  formation  of  breakwaters. 

In  my  own  mind  I  have  no  doubt  that  ocean  waves  are  not  purely 
oscillatory,  but  that  all  waves  liave  an  onward  motion,  and  possess  per- 
cussive force,  and  my  bumble  conviction  is,  lhat  the  first  attempt  on  a  large 
scale  to  check  the  force  of  the  waves  in  deep  water,  by  means  of  a  verti- 
cal wall,  will  prove  a  signal  failure,  and  lhat  a  force  will  be  developed  by 
the  collision  of  the  wave  with  the  wall,  whose  amount  will  he  found  to 
surpass  anything  which  has  hitherto  beeu  experienced  on  the  face  of  a 
sloping  breakwater. 

I  cannot  look  upon  the  works  at  Plymouth,  Kingstown,  and  Cherbourg, 
eacli  of  which  I  have  visited,  as  any  longer  merely  experimental.  8uch 
works,  may,  on  the  whole,  he  considered  as  satisfactory  as  the  nature  of 
the  circumstances  will  permit. 

Do  you  think  it  impossible  to  construct  a  breakwater  at  Dover  in  such 
a  maumr,  and  by  sucii  methods,  as  would  give  it  practically  a  monolithic 
character,  and  render  it  capable  of  resisting  the  force  of  the  sea  in  the 
same  manner  as  an  upright  cliff? — I  have  already  expressed  my  belief 
that  the  waves  have  an  onward  motion,  and  that  this  motion  would  be  cou- 
linued  until  checked  and  thrown  back  by  the  action  of  the  wall.  The 
wall  therefore  must  reverse  the  movement  and  annihilate  the  force  on  its 
onward  course,  and  seems  consequently  obnoxious  to  sustain  the  final  effort 
of  the  waves.  I  cannot  see  bow  in  such  a  case  any  part  of  tlie  water  can 
he  considered  as  at  rest,  and  thus  operating  as  a  non-conductor  of  the 
force  ;  and  the  facts  alluded  to  in  my  former  answers,  wliich  I  have  myself 
observed,  as  to  the  action  of  waves  against  cblTs,  seem  fully  to  corroborate 
my  views. 

Annlx  (F). —  Mr.   M'lLLIAM  ST:v\r.T,  Superintendent  of  the  Plymouth 

Breakwaler,  o'l  the  Mode   of  Construction 
I  have  been  employed  at  tbe  breakwater  from  the  commencement  of  the 
work  in  1811  ;  but  as  superintendent  only  since  1829. 

The  slope,  as  left  by  tbe  sea,  from  low  water  upwards,  was  about  5  feet 
horizontal  to   1    foot    perpendicular,   ai;d    iu   some    pi  ces   rather   m<  re. 


Messrs.  Chapman,  .lessop,  and  Rennie  (the  late  ?>rr.  John  Kennie),  engi- 
neers, were  called  in  to  report  ;  and  it  was  thereupon  determined,  in  April 
IH-'5.  that  a  breakwater  should  be  formed  regularly  from  the  level  of  low- 
W'ater  spring-tides,  vvitii  a  casing  of  rough  squared  blocks  of  granite  ami 
linicslone,  commencing  ou  the  exterior,  or  south  slope,  with  a  slope  of  H  to 
1,  as  the  sea  had  left  it;  and  on  the  inner,  or  north  side,  wiih  a  slope  of 
2  to  1. 

What  was  the  object  of  increasing  the  breadth  at  the  top? — To  add  to 
the  stability  of  the  breakwater. 

Do  you  attribute  the  damages  you  have  stated  in  the  years  alluded  to, 
to  the  form  and  shape  of  the  breakwater,  and  to  the  want  of  tilling  up  the 
interstices? — In  the  first  gales  I  attributed  the  damages  to  the  fact  that 
we  had  not  length  enough  of  foreshore,  or  of  extension  to  seaward. 

Not  slope  eiimigh  ? — Not  slope  enough. 

What  was  the  objection  you  hail  to  the  more  upright  slope? — I  was  con- 
vinced it  could  not  stand  ;  and  my  belief  v\as  afterwards  confirnied  by  the 
actual  failure  of  a  solid  part  of  the  breakwater,  which  had  been  built  on 
this  plan,  and  also  by  the  failure  of  a  part  of  Statten  Pier  itself, 
which  had  never  to  encounter  anything  like  to  severe  a  test  as  the  break- 
water. 

Do  you  think  if  the  breakwater  had  been  constructed  in  any  other  form, 
for  instance,  if  it  had  been  either  wholly  opiight  from  the  bottom  of  the 
sea,  or  upright  from  about  low-water  mark,  lhat  siiih  a  breakwater  would 
have  had  power  to  resist  the  force  of  the  sea  which  overturned  that  large 
portion  of  it  which  you  have  nn-niioned  ? — I   think  not. 

Do  yon  think  that  olilique  planes  of  breakwaters,  built  in  the  sea  are 
better  calculated  to  resist  the  force  of  the  sea  in  the  direction  of  motion 
than  any  upright  work? — I  do,  decidedly. 

Having  said  you  prefer  a  sloping  breakwater,  as  best  able  to  resist  the 
force  of  the  sea,  5011  further  state,  from  your  own  experience,  you  think 
the  long  slope  of  5  to  1  is  that  which  is  most  likely  to  remain  in  a  state  of 
stability  ?— I  do. 

I  would  begin  by  throvTing  in  stones  and  getting  the  whole  up  to  low- 
water  mark,  letting  them  find  their  own  base  in  the  first  instance,  wiih 
rubble  stone,  large  and  small  together,  and  theu  lhat  would  become  a  pro- 
tection, and  the  sea  would  level  down  and  you  could  then  add  to  it 
a^ain. 

Was  any  part  of  it  ever  made  upright  ?— Never. 

So  that  the  upright  building  was  never  tried  ? — Never. 

Arvsix  (G). — Mr.  J.  M.  Rendcl,  on  the  Mode  oj  Construction,  and 

Evidence, 
To  construct  a  breakvTater  in  seven  fathoms  water  is,  I  apprehend,  a 
very  formidable  undertaking,  especially  if  any  of  the  ingenious  contriv- 
ances  of  caissons  and  machines  of  that  kind  are  to  be  resorted  to.  I  doubt 
very  much,  if  a  breakwater  is  to  be  constructed  in  seven  fathoms  water, 
whether  the  only  safe  plan  would  not  be  to  deposit  in  the  usual  way  from 
vessels  (if  it  is  a  detached  breakwater,  or  f. om  a  railway,  if  it  is  a  break- 
water connected  with  the  shore,  and  the  shore  produces  suitable  male- 
rials),  a  mass  of  stone  up  to  within,  say,  two  or  three  feet  of  low  water; 
and  aliove  that  to  construct  perpendicular  walls  of  the  kind  referred  to  in 
Col,  Jones's  letter  of  sugge.-tions. 

Considerable  doubt  being  entertained  as  lo  the  slopes,  and  particularly 
the  seaslope  of  a  breakwater,  as  least  likely  to  be  damaged  by  the  action 
of  the  waves,  you  are  lequested  to  stale,  on  reading  Col.  Jones's  paper 
upon  this  important  subject,  your  opinion  upon  it? — I  think  Col.  Jones 
would  be  very  likely  to  fall  into  tbe  same  error  in  universally  applying 
perpendicularly  sided  breakwaters  as  other  engineers  have  been  of  unF- 
versally  employing  sloping  ones.  I  think  if  the  stones  were  thrown  in  acJ 
allowed  to  form  their  own  slope,  that  slope  being  determined  by  the  nature 
of  the  materials  up  to  within  two  or  three  feet  of  low  water,  and  then  the 
breakwater  raised  upon  that  with  perpendicular  sides,  it  would  be  the 
most  economical  plan  in  most  situations.  I  should  be  more  disposed,  if  I 
bad  to  build  one  in  seven  fathoms  water,  to  adopt  the  plau  I  before  referred 
to:  suppose  I  had  an  unlimited  command  of  materials,  I  should  first  of  all 
begin  to  deposit  those  materials  to  form  a  rough  mass  up  to  within  a  mode- 
rate depth  at  low  water,  and  then  when  I  had  brought  my  foundations  up 
to  that  point  at  which  the  sea  would  begin  to  attack  me,  1  should  begin  to 
attack  the  sea  by  building  wiih  a  cla-s  of  materials  that  would  be  its  mas- 
ter.    I  thiuk  an  upright  wall  in  that  case  might  be  desirable. 

In  your  evidence  before  the  Commissioners  last  year  on  the  difTicully  of 
constructing  works  in  seven  fathoms  of  water,  you  deprecate  the  use  of 
caissons,  and  expressed  doubts  whether  a  breakwater  could  be  con- 
structed in  seven  fathoms  water  by  such  means ;  do  you  retain  that 
opinion  ?— I  do. 

Vou  say  you  do  not  know  of  any  instance  in  which  a  breakwater,  with 
au  upright  face  of  the  magnitude  now  contemplated,  has  been  constructed 
in  the  open  sea,  in  seven  fathoms  water  ?— I  du  not. 

Theu  you  say  in  another  part,  that  if  you  bad  an  unlimited  command  '.f 
materials,  you  would  begin  to  deposit  those  materials  so  as  to  form  a  rough 
mass,  with  a  slope  up  to  about  low--.vater  mark,  and  upon  that  vou 
would  build  a  superstructure  in  the  shape  of  an  upright  wall?— I  should 
do  so. 

And  you  recommended  this  combination  of  the  slope  for  the  substructure 
with  an  upright  wall  for  the  superstructure?—!  should  so  build  if  I  had 
suiialjle  uiateri.tls  at  hand. 

Are  you  still  of  that  opinion  ? — I  am. 

You  stated  that  if  you  bad   plenty  of  materials  at  your  disposal  you 
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would  be  disposed  to  form  the  breAkivater  foundations  below  low-water 
mark  with  a  slope,  and  above  with  an  upright  wall ;  was  that  £8  matter  of 
economy  or  as  matter  of  principle? — As  matter  of  economy.  It  is  quite  a 
question  of  the  cost.  1  have  just  finished  a  design  for  Holyhead  Harbour; 
there,  on  account  of  the  facility  of  getting  rough  masses  of  stone  for  the 
breakwaters,  1  have  proposed  to  form  them  of  rubble-stone  up  to  low- 
water  mark,  with  sloping  sides. 

If  the  execution  of  this  work,  with  the  brick  blocks,  were  pressed  on  so 
rupidly  as  to  render  it  necessary  that  those  blocks  should  be  made  in  re- 
irole  places  to  be  shipped  or  otherwise  transported  to  Dover,  would  not  a 
great  part,  if  not  the  whole,  of  the  economical  advantage  of  using  brick 
masses  instead  of  stone  disappear? — To  a  certain  extent  it  would,  but 
there  is  no  county  in  Knglaud  where  briik  earth  more  abounds  than  in 
Kent.  In  short,  I  am  quite  satisfied  that  you  must  have  the  material 
without  bringing  it  by  vessel ;  it  must  be  brought  by  railway. 


ON  THE  ACTION  OF  M  AYES. 

Annex  (H), — Prof.  Airy's  Answers  to   Questions  proposed  to  liim 
on  the  Action  of  Wares. 

Which  form  of  structure  is  best  adapted  to  resist  the  force  of  ibe  waves, 
an  upright  wall  or  a  breakwater  with  a  slope  similar  to  that  at  Plymouth  f 
— In  my  ju(l;;men',  an  upright  wall. 

You  iiave  mentioned  in  a  work  which  I  have  read  with  great  attention 
and  admiration,  on  the  theory  of  naves,  that  the  horizontal  motion  of  the 
particles  of  water  next  the  bottom,  produced  by  waves  in  the  sea,  is  found 
to  extend  to  very  great  depths,  and  to  occasion  a  sensible  disturbance  of 
slones  and  sand  at  the  bottom,  and  that  waves  break  over  ridges  or  shoals, 
to  the  depth  of  500  feet  ?— Yes  ;  but  in  these  instances  the  waves  are  very 
long. 

Without  entering  on  your  theory  of  waves  in  the  open  deep  sea,  and 
confining  my  questions  to  your  deductions  from  that  theory,  as  to  the  prac- 
tical efl'ect  of  waves  on  erections  in  the  sea,  am  I  correct  in  saying  you 
assume,  that  in  deep  water  the  motions  of  the  particles  are  oscillatory, 
that  the  rising  and  falling  of  tlie  surface  of  the  sea  depend  on  the  horiaon- 
lai  movements  taking  place  alternately  in  the  same  and  contrary  directions? 
— Yes. 

That  those  displacements  are  represented  by  a  periodical  function,  the 
sine  or  cosine  of  an  angle  depending  on  time  ?^Yes. 

That  this  circular  or  elliptical  movement  of  the  particles  is  shown  to  take 
place  only  when  a  wave  is  transmitted  along  a  channel  of  uniform  breadth 
and  depth  .' — Yes. 

That  as  the  depth  of  water  becomes  less,  the  waves  become  shorter  ? — 
Yes. 

That  their  fronts  become  steeper? — Yes. 

So  that  as  they  proceed  into  water  of  less  depth,  their  faces  become 
more  and  more  perpendicular  until  they  break? — Yes. 

That  waves  in  a  broken  stale  strike  erections  in  the  sea,  in  a  manner  to 
act  power'"ulIy  and  percussively,  as  hydmulic  rams  by  their  momentum  ? — 
■\es  ;  when  in  a  broken  state  they  act  percussively,  not  by  the  ordinary 
hydrostatic  pressure. 

Their  mass  and  velocity  give  those  waves  that  momentum  or  percussive 
force  ? — Yes. 

For  that  reason,  in  the  shallower  parts  of  the  proposed  harbour,  where 
the  waves  come  into  a  depth  at  which,  according  to  your  theory,  they 
would  by  breaking  exert  such  a  force  upon  the  wall,  you  would  recom- 
mend a  sloping  and  not  an  upright  wall? — I  should.  I  think  a  sloping 
wall  is  best  able  to  resist  the  action  of  the  water  in  a  broken  stale  ;  and 
inasmuch  as  you  caunot  avoid  the  breaking  of  the  waves,  I  should  recom- 
mend a  slope  there  ;  but  in  other  parts,  where  you  can  avoid  the  breaking 
of  the  waves,  I  would  have  a  perpendicular  wall. 

The  waves  become  shorter  and  shorter  as  they  advance,  and,  acquiring 
increasing  tendency  to  break  as  they  come  into  shallower  water,  their  faces 
will  be  nearly  vertical,  in  the  state  just  preceding  the  broken  state.  Now, 
for  the  reason  which  you  assign  for  thinking  a  sloping  wall  more  capable 
of  resisting  the  impact  of  a  broken  wave  than  an  upright  wall,  do  not  you 
think  that  waves  in  heavy  gales  coining  in  with  considerable  velocity,  and 
in  that  stale,  would  act  upon  au  upright  wall  with  the  percussive  force  due 
to  their  weight  and  velocity,  and  produce  a  more  serious  effect  than  if  that 
impact  were  to  act  against  a  slope? — It  will  not  strike  at  all.  There  will 
be  a  great  swell  up  and  down  again  ;  there  will  be  nothing  like  horizontal 
motion. 

The  wave  is  proceeding? — It  becomes  a  stationary  wave;  a  combination 
of  a  direct  and  a  reflected  wave.  It  goes  up  and  down  again  without 
breaking ;  it  is  merely  an  elevation  of  the  surface.  I  have  been  in  circum- 
stances where  I  have  had  good  opportunities  of  observing  that  practically, 
and  I  know  that  that  is  the  case. 

Then  the  modification  you  would  propose  is,  that  in  the  depth  of  water  in 
which  you  think  the  wave  would  break,  you  would  recommend  a  slope, 
aud  in  the  other  part  an  upright  face  ? — Yes. 

In  what  depths,  practically,  would  that  be?  I  think  you  said  the  pilots 
can  best  answer  that.  You  say  that  inasmuch  as  a  wave  does  not  break 
against  au  upright  surface,  it  will  exert  no  percussive  force  upon  the  wall? 
—  No.  It  will  exert  the  same  sort  of  pressure  that  there  is  against  a  lock- 
gate  ;  that  13,  a  hydrostatic  pressure. 

Equal  to  the  weight  of  a  column  of  water,  whose  base  is  the  surface 
pressed,  and  height  the  depth  of  the  centre  of  gravity  ?— Yes. 


On  the  Concare  I'lice. — The  construction  would  be  exposed  to  less 
danger,  if  the  section  of  the  wall  presented  to  the  sea  a  hollow  curve, 
like  the  base  of  the  Kddystone  lighihouse  ;  but  still  lliere  would  be  the 
breaking  sea  searching  through  every  joint,  and  nothing  can  make  square- 
stone  masonry  quite  secure  when  it  is  exposed  to  th  s. 


BRITISH  ASSOCIATION. 

The  seventeenth  meeting  took  pi  ice  at  Oxford  on  the  23rd  June,  when 
Sir  IJohert  Inglis  delivered  an  elaborate  address,  which  we  give  in  a  con- 
densed form. 

SiK  Robert  Inclis's  Address. 

I  begin  with  Astronorny. — The  progress  of  astronomy  during  the  past 
year  has  been  distinguished  by  a  discovery  the  most  remarkable,  perhaps, 
ever  made  as  the  result  of  pure  intellect  exercised  he/ore  observation, — acd 
determining  williout  observation  the  existence  and  force  of  a  planet ;  which 
existence  and  whi-^h  force  were  subsequently  verified  by  observation.  It 
had  previously  been  considered  as  the  great  trial  and  triumph  of  dynami- 
cal science  to  determine  the  disturbances  caused  by  the  mutual  action  of 
"  the  stars  in  their  courses,"  even  when  their  position  and  their  orbits  were 
fully  known;  but  it  has  been  reserved  for  these  d-iys  to  reverse  the  pro- 
cer-s,  and  to  investigate  from  the  discordance  actually  observed  the  exist- 
ence and  the  place  of  the  wondrous  siranger  which  had  been  silently,  since 
its  creation,  exerting  this  mysterious  power.  It  was  reserved  for  the,-e 
days  to  track  the  path  and  to  measure  the  force  which  the  great  Creator 
had  given  to  this  hitherto  unknown  orb  among  the  myriads  of  the  air. 

I  am  aware  that  Lalaudc,  more  than  fifty  years  ago,  on  two  nights — 
which,  if  he  had  pursued  the  object  then  first  discovered,  would  have  been 
well  distinguished  from  the  rest  of  the  year,  and  would  have  added  new 
glory  to  his  own  nanie — did  observe  what  is  now  fully  ascertained  to  have 
Ijeeii  the  planet  Neptune  ;  but  though  I'ranus  hail  just  been  added  to  those, 
bright  orbs  which  to  mortal  eyes  for  more  than  2,000  years  have  been 
known  to  circle  our  sun,  Lalande  was  observing  before  I'iazzi,  Olbers.ai.d 
Harding  had  added  Ceres,  Pallas,  Juno,  and  Yesta  to  that  number,  aid 
before  by  those  discoveries  it  was  proved,  not  only  that  the  planets  round 
the  sun  had  passed  the  mystic  number  of  seven — since  Herschel  had  con- 
futed that  ancient  belief— but  that  others  might  also  remain  to  reward  the 
patient  labours  of  other  observers.  He  therefore  distrusted  his  own  eyes  ; 
and  preferred  to  believe  that  he  had  been  mistaken,  rather  than  that  the 
existence  and  force  of  a  new  planet  had  been  reserved  for  the  discovery  cf 
this  latter  age.  What  his  eyes  saw,  but  whit  his  judgment  failed  to  dis- 
criminate and  apply,  has  since  become  a  recognised  fact  in  science. 

I  will  not  presume  to  measure  the  claims  of  the  two  illustrious  names  of 
Lcverrier  and  Adams  :  of  him,  who,  in  midnight  workings  and  nalchings, 
discovered  the  truth  in  our  own  couniry,  and  of  the  hardly  happier  philo- 
sopher who  was  permitted  and  enabled  to  be  the  first,  after  equal  workinjis 
and  watchings,  to  proclaim  the  great  reality  which  his  science  had  pre- 
pared and  assured  him  to  expect.  I  will  trust  myself  with  only  two  ob- 
servations ;  the  one  my  earnest  hope  that  the  rivalry  not  merely  of  the 
illustrious  Leverrier  and  of  my  illustrious  countryman  A<lams,  but  of  the 
two  great  nations  which  they  represent,  France  and  England,  respectively  , 
may  always  be  confined  to  pursuits  in  which  victory  is  witliout  woe,  aud 
to  studies  which  enlarge  and  elevate  the  mind,  and  which,  if  i  ightly  di- 
rected, may  produce  alike  glory  to  God  and  good  to  mankind  :  and  the 
other,  my  equal  hope,  that  for  those  (some  of  whom  I  trust  may  now  hear 
me)  who  employ  the  same  scientific  training  and  the  same  laborious  indus- 
try which  have  markeil  the  researches  of  Leverrier  and  Adams,  there  may 
still  remain  similar  triumphs  in  the  yet  unpenelrated  regions  of  space  ;  and 
that — unlike  the  greater  son  of  a  great  lather — they  may  not  have  to  mourn 
that  there  are  no  more  worlds  to  be  conquered. 

It  is  a  remarkable  fact  that  the  seeing  of  the  planet  Neptune  was  effected 
as  suddenly  at  Berlin  by  means  of  one  of  the  star-maps  which  has  pro- 
ceeded from  an  association  of  astronomers  chiefly  Germans;  such  maps 
forming  in  themselves  a  sufficient  illustration  of  the  value  of  such  Associa- 
tions as  our  own,  by  which  the  labour  and  the  expense — too  great,  perhaps, 
for  anyone  individual — are  supplied  by  the  combined  exertions  of  many 
kindred  followers  of  science. 

It  is  another  result  of  the  circulation  of  these  star-maps,  that  a  new  visi- 
tor, a  comet,  can  hardly  be  within  the  range  of  a  telescope  for  a  few  hours 
without  his  presence  being  discovered  and  announced  through  Europe. 
Those  comets  which  have  been  of  larger  apparent  dimensions,  or  which 
have  coiuimied  longer  within  view,  have,  in  consequence,  for  more  than 
2,000  years  been  observed  with  more  or  less  accuracy  ;  their  orbits  have 
been  calculated  ;  aud  the  return  of  some  has  been  determined  with  a  pie- 
cision  which  in  past  ages  exercised  the  wonder  of  nations; — but  now,  im- 
proved maps  of  the  heavens,  and  improved  instruments  by  which  the 
strangers  who  pass  aloug  those  heavens  are  observed,  carry  knowledge 
where  conjecture  lately  dared  luit  to  penetrate.  It  is  uot  that  more  comets 
exist,  as  has  sometimes  beeusaid,  but  more  are  observed. 

Lord  Rosse's  Telescope. 

An  Englishman — a  subject  of  this  United  Kingdom — cannot  refer  to  the 
enlarged  means  of  astronomical  observation  enjoyed  by  the  present  age 
without  some  allusion  to  the  noble  Earl,  Lord  Rosse,  and  his  most  won- 
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(lerful  telescope.  Its  actual  operations  have  been  for  a  time  suspended 
by  a  cause  not  less  honourable  to  Lord  Rosse  in  another  character.  They 
liave  been  retarded,  so  far  as  he  himself  is  concerued,  by  the  more  im- 
mediate duties,  which,  as  a  magistrate,  and  as  a  landowner,  he  owed  lo 
his  neighbours,  his  tenantry,  and  his  country,  during  the  late  awful  visita- 
tion which  has  afilicted  Ireland. 

Star  Catalogues. 

The  Catalogues  of  Lacaille  and  of  the  His'oire  Celeste  are  now  before 
the  world  ;  and  with  the  Catalogue  of  our  Association  constitute  a  series 
of  most  important  gifts  conferred  on  astronomy. 

Lunar  Theory. 

The  Astronomer  Royal  has  done  me  the  honour  and  the  kindness,  by  a 
paper  which  I  have  just  received  from  him,  to  make  me  the  vehicle  of  com- 
municating his  wisdom  to  you  ou  a  most  important  and  interesting  discovery 
of  the  past  year  : — 

"  In  the  lunar  theory  a  very  important  step  has  been  made  in  the  course 
of  the  past  year.  When,  near  the  beginning  of  the  present  century,  a  con- 
siderable number  of  the  Greenwich  lunar  observations  were  reduced  by 
Biirg  for  the  purpose  of  obtaining  elements  for  the  construction  of  his  Lunar 
Tables,  and  generally  for  the  comparison  of  the  moon's  observed  place  witli 
Laplace's  theory,  it  was  found  impossible  to  reconcile  tile  tlieoretical  with 
the  observed  places  except  by  the  assumption  that  some  slowly  varying 
error  affected  the  epoch  of  the  moon's  mean  longitude.  From  the  nature 
of  the  process  by  whicli  the  errors  of  the  elements  are  found,  the  conclusion 
upon  the  existence  of  this  peculiar  error  is  less  subject  to  doubt  thau  that 
upon  any  other  error.  So  certain  did  it  appear,  that  Laplace  devoted  to  it 
one  entire  chapter  iu  the  Micanique  CHeste,  with  tlie  title  '  On  an  in- 
equality of  long  period  by  which  the  moon's  mean  motion  appears  to  be 
affected.'  Guided  by  the  general  analogy  of  terms  producing  inequalities 
of  long  period,  he  suggested  as  its  probable  cause  an  inequality  whose  ar- 
gument depends  upon  a  complicated  combination  of  the  longitude  of  the 
earth's  perihelion,  tlie  longitude  of  the  moon's  perigee,  the  longitude  of  the 
moon's  node,  and  the  moon's  angular  distance  from  the  sun.  lint  he  made 
DO  atlempt  to  calculate  its  theoretical  efl'ect.  He  also  suggested  an  in- 
equality depending  on  a  possible  difference  in  the  uortdern  and  southern 
hemispheres  of  the  earth.  Many  years  elapsed  before  these  suggested 
theoretical  inequalities  were  carefully  examined  by  physical  astronomers. 
At  length  the  introduction  of  new  methods  enabled  Poisson  and  Lubbock 
successfully  to  enter  upon  the  investigation  of  Ibe  theoretical  values  ;  and 
they  proved  that  inequalities  depending  on  the  arguments  suggested  by 
Laplace  could  not  have  sensible  values.  The  theory  was  now  left  in  greater 
doubt  than  ever ;  and  suspicion  fell  even  on  the  accuracy  of  the  reductions 
of  the  obseriations. 

"  A  few  years  since,  as  is  well  known  to  members  of  the  British  Asso- 
ciation, the  British  Government,  at  the  representation  of  the  Association, 
sanctioned  the  complete  reduction,  on  an  uniform  plan,  of  all  the  observa- 
tions of  the  moon  made  at  the  Royal  Observatory  of  Greenwich  since  the 
year  1750:  and  the  immediate  superintendence  of  this  work  was  under- 
taken by  the  Astronomer  Royal.  The  reductions  are  now  printing  in  all 
necessary  detail ;  and  the  press-work  is  at  this  time  very  far  advanced. 
In  the  last  summer  the  corrections  of  the  elements  of  the  moon's  orbit  were 
generally  obtained;  and  the  errors  of  epoch  in  particular  at  different  times 
were  found  with  great  accuracy.  These  results  coutirmed  those  of  Biirg, 
and  extended  the  law  of  the  inequality  to  a  much  later  time.  In  this  state 
they  were  exhibited  by  the  Astronomer  Royal  to  Prof.  Hansen  of  Gotha, 
who  was  known  to  be  engaged  in  the  Lunar  Theory.  Prof.  Hansen  im- 
mediately undertook  a  search  for  their  theoretical  causes.  His  perfect 
knowledge  of  the  state  of  the  existing  theories  enabled  him  at  once  to  single 
out  the  class  of  disturbances  produced  by  the  action  of  the  planets  as  that 
in  which  the  explanation  of  this  inequality  would  probably  be  found.  In 
the  course  of  a  systematic  search,  many  inequalities  of  long  period  were 
found;  but  none  of  sensible  magnitude.  At  length  two  were  found,  both 
produced  by  the  disturbing  force  of  Venus,  of  a  magnitude  entirely  unex- 
pected. One  depends  upon  the  circumstance  that  eighteen  times  the  mean 
anomaly  of  Venus  diminished  by  sixteen  limes  the  mean  anomaly  of  the 
Earth  increases  at  very  nearly  the  same  rale  as  the  mean  anomaly  of  the 
Moon  :  its  co-efficient  is  27"  and  its  period  273  years.  The  other  depends 
upon  the  circumstance,  that  eiglit  limes  the  mean  anomaly  of  Venus  in- 
creases at  very  nearly  the  same  rate  as  thirteen  times  the  mean  anomaly  of 
the  Earth  :  its  co  efficient  is  23"  and  its  period  239  years.  The  combina- 
tion of  these  two  explains  almost  perfectly  the  error  of  epoch,  which  had 
so  long  been  a  subject  of  difficulty.  The  discovery  of  these  two  inequali- 
ties, whether  we  regard  the  pecularlity  of  their  laws,  the  labours  expended 
upon  the  investigations,  or  the  perfect  success  of  their  results,  must  be 
regarded  as  the  most  important  step  made  in  physical  astronomy  for  many 
years." 

Tides  of  the  Air. — Tangible  Astronomv. 

The  doctrine  of  the  influence  of  the  moon  and  of  the  sun  on  the  tides  was 
no  sooner  established  than  it  became  eminently  probable  that  an  inlluence 
exerted  so  strongly  upon  a  fluid  so  heavy  as  water  could  not  but  have  the 
lighter  and  all  but  imponderable  fluid  of  air  under  its  gra^p.  I  speak  not 
of  the  influence  attributed  to  the  moon  in  the  popular  language  and  belief 
of  nations  ancient  and  modern, — of  Western  Europe  and  of  Central  Asia,  iu 
respect  to  disease  ;  but  of  the  direct  and  measureable  influence  of  the  moon 


and  of  the  sun  in  respect  to  the  air.  It  is  now  clear,  as  the  result  of  the 
oliservations  at  St.  Helena  by  my  friend  Col.  Sabine,  that  as  on  the  waters, 
so  on  the  atmosphere  there  is  a  corresponding  influence  exerted  by  the  same 
causes.  There  are  tides  in  the  air  as  in  the  sea  ;  the  extent  is  of  course 
determinable  only  by  the  most  careful  observatious  with  the  most  delicate 
instruments;  since  the  minuteness  of  the  effect,  both  in  itself  and  in  com- 
parison with  the  disturbances  which  are  occasioned  in  the  equilibrium  of 
the  atmosphere  from  other  causes,  must  always  present  great  difficulty  in 
the  way  of  ascertaining  the  truth— and  had,  in  fact,  till  Col.  Sabine's  re- 
searclies,  prevented  any  decisive  testimony  of  the  fact  being  obtained  by 
direct  information.  But  the  hourly  observations  of  the  barometer,  made 
for  some  years  past  at  the  Meteorological  and  Magnetical  Observatory  at 
St  Helena,  have  now  placed  beyond  a  doubt  the  existence  of  a  lunar  atmo- 
spheric tide.  It  appears  that  in  each  day  the  barometer  at  St.  Helena 
stands,  on  an  average,  four  thousandths  of  an  inch  higher  at  the  two  periods 
when  the  moon  is  ou  the  meridian  above  or  below  ihe  pole  than  when  she 
is  six  hours  distant  from  the  meridian  on  either  side  ;  the  progressioii  be- 
tween  this  maximum  and  minimum  being  moreover  continuous  and  unin- 
terrupted :— thus  furnishing  a  new  element  in  the  attainment  of  physical 
truth;  and,  to  quote  the  expression  of  a  distinguished  foreigner  now  pre- 
sent, which  he  uttered  in  my  own  house,  when  the  subject  was  mentioned, 

"  We  are  thus  making  astronomical  oljservations  with   the  barometer" 

that  is,  we  are  reasoning  from  the  position  of  the  mercury  in  a  barometer, 
which  we  can  touch,  as  to  the  position  of  the  heavenly  bodies  which,  un- 
seen by  us,  are  induencing  its  visible  fall  and  rise.     "  It  is  no  exaggeratiou 

to  say," — and  here  I  use  the  words  of  my  friend,  the  Rev.  Dr.  Robinson, 

"that  we  could  even,  if  our  satellite  were  incapable  of  reflecting  light, 
have  determined  its  existence,  nay,  more,  have  approximated  to  its  eccen- 
tricity and  period." 

Animal  Electricity. 

In  Physiology,  the  most  remarkable  of  the  discoveries,  or  rather  im- 
provements of  previous  discoveries,  which  the  past  year  has  seen,  is,  per- 
haps, that  connected  with  the  labours  of  the  distinguished  Tuscan  philoso- 
pher, Matteucci.  I  refer  in  this  instance  to  his  experiments  on  the  gene 
ration  of  electric  currents  by  muscular  contraction  iu  the  living  body.  This 
subject  he  has  continued  to  pursue;  and,  by  the  happy  combination  of  the 
rigorous  methods  of  physical  experiment  with  the  ordinary  course  of  phy- 
siological research.  Prof.  Matteucci  has  fully  established  the  iuiponaiit 
fact  of  the  existence  of  an  electrical  current — feeble,  indeed,  and  such  as 
could  only  be  made  manifest  by  his  own  delicate  galvanoscope— between 
the  deep  and  the  superficial  parts  of  a  muscle.  Such  electric  curivnts 
pervade  every  muscle  in  every  species  of  animal  which  has  been  the  sub. 
ject  of  experiment ;  and  may,  therefore,  be  inferred  to  be  a  general  pheno- 
menon of  living  bodies.  Even  after  life  has  been  extinguished  by  violence, 
these  currents  continue  for  a  short  time  ;  but  they  cease  more  speedily  iu 
the  muscles  of  the  warm-blooded  than  in  those  of  the  cold-blooded  animals. 

The  delicate  experiments  of  Alatteucci  on  the  torpedo  agree  with  those 
made  by  our  own  Faraday  upon  the  Gyinnotus  ekclricus,  in  proving  that 
the  shocks  communicated  by  those  fishes  are  due  to  electric  currents  gene- 
rated by  peculiar  electric  organs,  which  owe  their  most  immediate  and 
powerful  stimulus  to  the  action  of  the  nerves. — In  both  species  of  fishes 
the  electricity  generated  by  the  action  of  their  peculiar  organised  batteries 
— besides  its  benumbing  and  stunning  effects  on  living  animals, — renders 
the  needle  magnetic,  decomposes  chemical  compounds,  emits  the  spark, 
and,  in  short,  exercises  all  the  other  known  powers  of  the  ordinary  electri- 
city developed  in  inorganic  matter  or  by  the  artificial  apparatus  of  the  la- 
boratory. 

Etherization. 

This  is  the  subject  of  the  influence  of  the  vapour  of  ether  ou  the  hiimau 
frame— a  discovery  of  the  last  year,  and  one  the  value  of  which  iu  diminish- 
ing human  pain  has  been  experienced  iu  countless  instances,  in  every 
variety  of  disease,  and  especially  during  the  performance  of  trjing  and 
often  agonizing  operations.  Several  experimenis  on  the  tracts  and  nerve 
roots  appropriated  respectively  to  the  functions  of  sensation  and  volition 
have  been  resumed  and  repeated  in  connexion  with  this  new  agency  on  the 
nervous  system.  Messrs.  Flourens  and  Longet  have  shown  that  the  sen- 
sational functions  are  first  affected,  and  are  completely,  though  tempuraril*, 
suspended  under  the  operation  of  the  vapour  ot  ether;  then  the  mental  oi 
cerebral  powers;  and,  finally,  the  motor  and  excito-motor  forces  are  abro- 
gated. It  would  seem  that  the  stimulus  of  ether  applied  so  largely  or  con- 
tinuously -as  to  produce  that  effect  is  full  of  danger— and  that  weak  consti- 
tutions are  sometimes  unable  to  rally  and  recover  from  it  ;  but  that  when 
the  influence  is  allowed  to  extend  no  further  thau  to  the  suspension  of  sen- 
sation, the  recovery  is  as  a  general  rule  complete. 

MlCROSCOFlSM. 

In  no  department  of  the  science  of  organized  bodies  has  the  progress 
been  greater  or  more  assured  than  in  that  which  relates  to  the  microscopic 
structure  of  the  constituent  tissues  of  animal  bcdies,  both  in  their  healthy 
and  in  their  morbid  slates;  and  this  progress  is  specially  marked  in  this 
country  during  the  period  which  has  elapsed  since  the  communication  to 
the  British  Association  by  Professor  Owen  of  his  researches  info  the  inti- 
mate structure  of  recent  and  fossil  teeth. 

The  result  of  these  researches  having  demonstrated  the  constancy  of  well 
defined  and  clearly  appreciable  characters  in  the  dental  tissues  of  each 
species  of  animal,  (by  which  characters  such  species  could  be  determined. 
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ill  many  instances,  by  the  examination  of  a  fragment  of  a  tootli,)  oilier  nli- 
.s(>rvt-r3  have  been  sliiiiulated  lo  |iiir«ue  the  same  minute  inquiries  into  the 
iliversilies  of  siructure  of  the  tissues  of  other  organs.  Such  inquiries,  fur 
example,  lia>e  been  most  ably  and  successfully  pursued  by  Dr.  Carpenter, 
in  refereure  to  the  microscopic  structure  of  recent  and  fossil  shells  ;  and 
the  anatomist,  lli>-  naturalist,  and  the  pala'on'olonisl  arealike  ind.bted  to  UK- 
zeal  and  the  skill  of  that  eminent  physiulogist :  "liile,  in  anolher  sense,  all 
are  indebted  lu  the  liritisli  Assouialiim  f.ir  aidin;;  and  stiniiilaliii;;  his  in- 
cjuiries,  and  for  the  illustrations  with  rthicli  the  publication  of  Dr.  C'ar- 
(cntei's  Iteport  has  been  accompanied  in  the  Transactions  of  the  Associa- 
lion. 

Capillary  Attraction.  — Motion  or  Fn'ius  in  TtiiiES. 

The  hairs  o!  the  different  mammalian  animals  ofT^r  to  the  microscopical 
anatomist  a  field  of  observation  as  richly  and  remarkably  developed  as  the 
Irelh,  which  formed  the  subject  of  Professor  Owen's  communication  in 
IS38,  and  as  the  external  coverings  of  ihe  teslacious  nuillusca,  whicli 
funned  the  subject  of  Dr.  Carpentfi's  communication  in  ls4li.  The  stru'-- 
iiire  of  the  softer  tissues  of  the  animal  frame  has  not  been  less  successfully 
iiiveslipated  by  microscopic  observers.  One  of  the  lU'ist  exlraordirary, 
perhaps,  of  the  recent  iliscoveries  by  the  microsc"pe  is  that  which  is  due 
rldefly  to  i'uikin;;c  and  Valentin,  and  which  in  this  country  has  been  well 
e-tabii^hcd  by  Dr.  Sliarpey,  relative  to  the  important  part  in  the  molion  of 
tluids  on  intern.il  surfaces,  performed  by  the  vibralile  action  of  myriads  of 
extremely  minute  hairs  or  cilia  which  beset  those  surfaces.  Tlie.-e  ciliary 
movements,  fur  exam|de,  raise  the  mucus  of  the  wind-pipe  to  the  throat 
a.;ainst  gravity.  'I  hey  h.ive  been  detected  in  the  ventricles  of  the  brain, 
as  well  as  many  other  parts. 

The  beaulil'ul  discoveries  of  Sir  David  Brewster  have  been  carefully  con- 
lirnied  ;  and  many  inlire-ting  varieties  have  been  noticed  in  the  siructure 
of 'the  crystalline  lens  of  the  eyes  of  different  species  of  animals. 

The  most  brilliant  result,  perhaps,  of  microscopic  anatomical  research 
has  been  the  a.  tual  observation  of  the  tI■an^lt  of  llie  blood  from  the  arteries 
lo  Ihe  veins  ;  Ihe  last  fact  rei|uired  — if,  indeed,  such  an  expression  be 
allowable— for  tlie  full  jirouf  of  Harvey's  dnctrine  of  ihe  circulation  of  the 
blood.  Malpi^hi  hrst  observed  the  transit  in  the  large  capillaries  of  the  | 
frog's  web.  It  has  since  been  observed  in  most  olher  tissues,  and  in  many 
oihir  animals.  | 

No  part  of  the  animal  body  has  been  the  subject  of  more,  or  of  more 
successful,  researches  than  the  blood  itself. 

MoLHIiCS. 

In  no  department  of  the  living  works  of  the  Creator  has  progress  been 
more  manifested  than  in  ihat  Ipimble  and.  therelore,  herelofoie  much  ne- 
t;lccted,  class  of  the  molluscous  or  gelatinous  animals  which  people  Ihe  seas 
around  our  island.  Among  ihe  naturalists  who  have  rescued  this  branch 
o/ zoology  from  neglect,  the  name  of  Edward  Forbes  de:,erves  early  and 
honourable  mention. 

Steam  Navigation  and  Botany. 
Id  the  diffusion  of  the  riches  of  Ihe  vegetable  world,  steam  navigation 
has  obviously  been  a  most  favourable  auxiliary  ;  so  that  "even  cuttings  of 
plants"  are  now  "  actually  sent  successfully  to  Calcutta,  Ceylon,  Ixc."  In 
speaking  of  the  exports  from  Kew,  it  is  not  unliilmg  to  aild,  that  '•  between 
lour  and  five  thousand  plants  of  the  famous  Tussac  grass  have  been  dis- 
ueraed  from  the  Koyal  Gardens  at  Kew  during  the  past  year." 
Fecundation. 
In  Vegetable  Physiology,  microscopic  observers  have  of  late  been  much 
occupied  in  investigating  Ihe  plienomena  of  fecundalion,  and  especially  as 
lo  Ihe  mode  of  action  of  Ihe  pollen.  On  this  sul.je.M,  bulanisls  are  still 
<livided.  Several  experienced  observers  ailopt  the  theory  lately  advanced 
find  ingeniously  supported  by  Prof.  Sclileiden,  of  IJerlin  ;  while  others  of 
geat  eluinence  deny  the  eorreclness  on  which  this  theory  is  founded. 
Anion"  these  the  celebrated  microscopic  observer,  Prof.  Amici,  of  Florence, 
very  recently  in  an  e^say  — cominunicaled  to  the  Scientitic  IMecling  held  in 
1840  at  Genoa— has  endeavoureil  by  a  minute  examination  of  several  spe- 
cies of  Orchis  to  prove  tlie  existence  of  Ihe  essential  pari  of  the  embryo 
anterior  to  the  application  of  the  pull-n,  which,  according  lo  him,  acts  as 
the  specific  stimulus  to  its  development. 

This  view  receives  great  support  from  some  singular  exceptions  to  the 
''eneral  law  of  lecundation.  Of  these,  llie  most  striking  occurs  in  a  New 
Holland  shrub,  which  his  been  culiivated  several  years  in  the  Botanic 
(iarden  at  Kew  ;  and  which,  lliough  producing  female  tioweri  only,  has 
conslanlly  ripened  seeds  from  which  plants  have  been  raised  perfectly  re- 
semblin"  the  parent :  — while  yet  there  is  no  suspicion  either  of  ihe  pre>euce 
of  malellowers  in  the  same  plaui,or  of  ininule  stamina  in  the  female  flo.ver 
itself  nor  of  fecunilation  l)y  any  related  plant  cultivated  along  with  it. 
This  plant  has  been  figured  and  descril)ed  in  a  recent  volume  oi  the  Linnean 
Society's  "  I'ransactions,"  under  Ihe  name  of  Cakbogiiiit'  ilui/uliu,  by  .Mr. 
.1.  Smith,  the  intelligent  curator  of  the  Kew  (iarden, — by  whom,  indeed, 
this  remarkable  fact  was  Urst  noiiced.  It  is  not  Ihe  least  curious  part  of 
the  history  of  the  fcfleioA'!/'";  that  male  flowers  have  lately  been  discovered 
in  New  Holland  iiiiqueslioiiably  of  the  same  species.  Prof.  Gaspariiii,  of 
Naples,  has  more  recently  coniinuuicaled  to  the  scientific  meeting  In  Id  in 
that  ciV\  in  1S4.5  his  observations  and  experiments  on  the  ciiliivaled  fig,— 
which,  though  entirely  destilute  of  male  Mowers,  proiluccd  seeds  having  a 
perfectly  de'veloped  embryo,  independent  of  fecundation:  access  to  the 


pollen  of  the  wild  fig,  generally  supposed  to  be  carried  by  insects,  being 
in  his  experiments,  prevented  by  the  early  and  complete  shutting  up  of  the 
only  channel  in  the  fig  by  which  it  could  be  introduced. 

Political  and  Social  Influence  op  the  Electric  Telegraph. 
Distance  is  time;  and  when  by  steam,  whether  on  water  or  on  land, 
personal  communication  is  facilitated,  and  when  armies  can  be  trausporled 
wiihout  fatigue  in  as  many  hours  as  days  were  fornieily  required,  and 
when  orders  are  conveyed  from  one  extremity  of  an  empire  lo  another,  al- 
most like  a  flash  of  lightning,  the  facility  of  governing  a  large  stale  be- 
comes almost  equal  to  Ihe  facilily  of  governing  the  smallest.  1  remember, 
many  years  a;;o,  in  the  .S'co*.«m/n,  an  ingenious  and  able  article  showing 
how  Engl.ind  could  be  governed  as  easily  as  .Mlica  under  Pericles  ;  and  I 
believe  the  same  conclusion  was  deduced  by  VVillJam  Cobbelt  from  the  same 
illustration. 

The  system  is  daily  extending.  It  was,  however,  in  the  United  Slates 
of  America  that  it  was  first  adopted  on  a  great  scale,  by  Prof.  IMorse  in 
l"i44  ;  and  it  is  there  Ihat  it  is  now  already  develojied  most  extensively. 
Lines  for  above  1,300  miles  are  in  action  ;  and  connect  those  Stales  with 
Her  Majesty's  Canadian  provinces;  and  it  is  in  a  course  of  develoumeiil 
so  rapid,  ihat  in  Ihe  words  of  the  Report  of  Mr.  Wilkinson  lo  Sir  \V.  E. 
Colebrooke,  the  Governor  of  New  Brunswick,  "  Noscliedule  of  telegraphic 
lines  can  now  be  relied  upon  for  a  month  in  succession,  as  hundreds  of 
miles  may  be  ailded  in  that  space  of  time.  So  easy  of  attainment  does  such 
a  result  appear  to  be,  and  so  lively  is  the  interest  felt  in  its  accomplishment, 
that  it  is  scarcely  doubtful  that  Ihe  whole  of  the  populous  pans  of  the  Cniled 
Stales  will,  within  two  or  three  years,  be  covered  with  a  telegraphic  Let- 
work  like  a  spider's  web,  suspending  its  principal  threads  upou  important 
points  along  the  seaboard  of  the  Atlantic  on  one  side,  and  upou  similar 
points  along  Ihe  Lake  Frontier  on  the  oiher." — I  am  indebted  to  the  same 
Report  for  another  fact,  which  I  think  the  Association  will  regard  with 
equal  interest  :  *'The  confidence  in  the  efiiciency  of  telegraphic  communi- 
calion  has  now  become  so  established,  that  the  most  important  coinn.ercial 
transactions  daily  transpire,  by  its  means,  between  co^re^pondents  several 
hundred  miles  apart.  Ocular  evidence  of  this  was  afforded  me  by  a  com- 
munication a  few  minutes  old  between  a  merchant  in  Toronto  and  his  cor- 
respondent in  New  York, distant  about  G32  miles."  I  am  anxious  to  call 
yiiur  attention  lo  the  advantages  which  olher  classes  also  may  experience 
from  this  mode  of  coramnnicatioo,  as  I  find  it  in  the  same  Heport.  A\'heu 
the  Htlmniii  steamer  arrived  in  Boston,  in  January  1847,  with  the  news  of 
the  scarcity  in  Great  Britain,  Ireland,  and  other  parts  of  Europe,  and  with 
heavy  orders  for  agricultural  produce,  the  farmers,  in  the  interior  of  the 
Slates  of  New  York, — uiformed  of  the  stale  of  things  by  the  Magnetic 
Telegraph — were  thronging  the  streets  of  Albany  with  mniimerdble  team- 
loads  of  grain  almost  as  quickly  after  Ihe  arrival  of  the  steamer  at  Boston 
as  the  news  of  that  arrival  could  oriiinarily  have  reached  them — I  may 
add,  that,  irrespectively  of  all  its  advantages  to  the  ginerai  coniiniinitv , 
the  system  appears  to  give  already  a  fair  return  of  interest  to  the  indivi- 
duals or  companies  who  have  invested  their  capital  in  its  applicaiion. 

The  larger  number  of  the  members  of  this  Association  have  probably 
already  seeu  in  Loudon  an  exhibition  of  a  Patent  Telegraph  which  prints 
alphahctii id  letters  as  it  works.  Mr.  Brett,  one  of  the  luoprielurs,  oblig- 
ingly showed  it  to  me  ;  and  stated  that  he  hoped  to  carry  it  into  effect  on 
the  greatest  scale  ever  yet  imagined  on  the  American  Continent.  Proi'. 
Morse,  however,  does  not  acknowledge  that  this  system  is  susceptible  of 
equality  with  his  ttlegr(ti>hic  alphabet  for  the  purpose  of  rapid  couiinunica- 
tiun  ;  and  he  conceives  that  there  is  an  increased  risk  of  derangement  iu 
the  mechmism  employed. 

I  cannot  refer  to  the  extent  of  the  lines  of  the  electric  telegraph  in  America 
without  an  increased  feeling  of  regret  that  in  our  own  country  this  great 
discovery  has  been  so  inadequately  adopted. 

In  England,  indeed,  we  have  learnt  the  value  of  the  electric  telegraph  as 
a  measure  of  police  in  more  than  one  remarkable  case  :  as  a  measure  of 
government  it  is  not  less  important ;  — from  the  illustration  which  I  have 
drawn  from  America,  it  is  equally  useful  in  commerce;  but  as  a  measuie 
almost  of  social  intercourse  in  the  discharge  of  public  business  it  is  not 
without  its  uses  also.  But  a  few  days  since,  1  had  an  opporlunity  uf 
examining  the  telegraph  in  the  lobby  of  Ihe  House  of  Commons,  by  vvliicli 
coniinunicalinns  are  made  lo  and  from  some  distant  coniinitlee  room.  As  a 
specimen  of  the  iuformaliou  convened  from  the  House  is  the  following; — 
"  Coinmiltce  has  permission  to  sit  until  five  o'clock  ;"  and  among  the 
questions  sent  down  from  Ihe  Committee  are  the  following: — "  U  hat  is 
before  the  House?"  "  W  ho  is  speaking?"  "How  long  before  the  House 
divides  ?"' 

SiMELTING    BY    ELECTRICITY. 

For  that  process,  T  believe,  a  patent  has  been  recently  taken  out.  As 
yet,  pel  baps,  siiBicient  lime  has  not  elapsed  to  lest  its  full  value.  M'e  all 
know  that  an  experiment  succeeds  perfectly  in  the  case  of  a  model,  or  in  a 
laboratory,  vvliich  may  not  succeed  so  perfectly  when  the  miniature  steam 
engine,  for  example,  is  extended  lo  its  ordinary  size  in  a  manufactory,  or 
when  Ihe  operation  is  transferred  from  ounces  to  tons.  But  it  the  hopes, 
expectations,  and  confidence  of  the  discoverers  be  realised,  their  plan  will 
be  of  the  greatest  value  to  this  country,  and  of  even  greater  proportionate 
value  to  some  of  Ihe  Queen's  most  impuriani  colonies.  It  has  been  said  Ihat 
10  000  t  ms  of  copper  ore  were  sent  last  year  from  Australia  to  be  smeltid 
in  Engl.ind;  and  ilial  they  produced  no  more  than  l,(>00  tons  of  copper. 
It  is  evident,  therefore,  that,  if  by  this  process  of  smeltinj  by  electricity, 
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the  refuse,  namely,  8,400  can  be  left  on  the  spot,  8,400  tons  of  shipping 
are  liberated  for  oilier  purposes  of  commerce  between  the  colony  and  the 
mother  country  ;  and  the  saving  of  coal  in  England,  an  object  not  wholly 
devoid  of  interest,  is  immense. 

British  Museum. 

Our  National  Collection  may  now  be  compared,  not  ostentatiously,  bat 
thankfully,  with  those  of  other  countries  ;  remembering,  also,  that  our  col- 
lections are  little  more  than  half  a  ceutury  old.  The  ornithological,  the 
conchological,  the  mammalian  departments  in  the  British  Sluseum  are 
equal,  I  believe,  to  those  of  any  other  capital :  greatly  owing  to  the  talents 
and  labour  of  the  eminent  head  of  that  department,  Mr.  Gray, — whom  I 
see  here.  The  fossil  divisions,  under  the  care  of  my  zealous,  laborious 
and  able  friend,  Mr.  Kiiaig,  are  perhaps  superior — in  some  classes,  beyond 
comparison.  Last  year,  there  was  added  to  the  paheontology  of  the  Mu- 
seum the  unique  specimens  of  the  Holitherium  of  Kaup,  the  C'ephrtlaspis 
of  Lyell,  the  Lepidote  of  Fitton;  and  the  collection  of  osteology  is,  as  it 
ought  to  be,  the  first  in  England.  The  number  of  visitors,  which  six  jears 
ago  was  319,000,  was  last  year  above  700,000 — and  the  collections  of  com- 
parative aniitomy  in  the  Huuleriau  Museum  are,  as  they  ought  to  be,  the 
first  in  the  world. 


The  following  are  some  of  the  more  interesting  papers  read  in  the  various 
Sections  of  the  Association,  for  which  we  are  indebted  to  the  Atkenaum. 

"  Report  on  Geological  Theories  of  Elevation  and  Earthquakes."  By  W. 
Hopkins. 

This  lengthened  report  embraces  too  wide  a  range  to  admit  of  our 
giving  at  present  anydetailed  analysis.  After  having  stated  certain 
leading  characters  of  volcanoes,  both  with  reference  to  the  fluid  volcanic 
mass  and  its  containing  cavity,  the  author  proceeds  to  the  examination  of 
theories  of  volcanoes.  He  regards  the  chemical  theory  proposed  by  Sir  H . 
Davy,  and  the  theory  more  recently  proposed  by  M.  Bischoff,  as  involving 
mechanical  difficulties  of  the  gravest  character.  In  considering  the  theory 
which  supposes  existing  volcanoes  to  owe  their  origin  to  the  former  fluidity 
of  the  earth,  the  author  is  led  to  the  discussion  of  the  general  theory  based 
on  the  hypothesis  of  such  fluidity.  He  examines  the  evidence  afforded  in 
favour  of  this  hypothesis  by  the  accordance  between  the  present  ellipticity 
of  the  earth,  as  determined  by  admeasurement,  and  its  mean  density  as  de- 
termined hy  the  experiments  of  Cavendish  and  Baily,  and  the  calculated 
value  of  their  quantities.  He  then  proceeds  to  consider  the  mode  of  the 
earth's  refrigeration  and  consequent  solidification,  and  the  probable  extent  to 
which  the  latter  process  has  already  proceeded.  Supposing  the  earth  to  con- 
sist of  a  fluid  central  nucleus  and  a  solid  envelope,  it  is  concluded  that  the 
thickness  of  the  latter  is  probably  not  less  than  one-fourth  or  one-fifth  of 
the  earth's  radius.  This  conclusion  is  drawn  from  the  observed  amount  of 
the  precession  of  the  earth's  pole  with  that  calculated  on  the  hypothesis  just 
stated,  respecting  the  constitution  of  the  earth  ;  but  the  author  also  indi- 
cated another  method  by  which  evidence  might  be  obtained  on  this  point. 
He  showed  that  if  it  could  be  proved  by  experiment  that  the  temperature  of 
fusion  of  solid  substances  is  generally  increased,  even  in  a  small  degree,  by 
high  pressure,  we  should  have  strong  reason  to  believe  in  the  entire  solidity 
of  the  earth  ;  and  if,  on  the  contrary,  it  should  appear  that  high  pressure 
has  no  such  effect  on  the  temperature  of  fusion,  we  should  he  led  to  conclude 
that  the  present  temperature  of  the  earth  is  not  due  to  its  original  heat.  He 
considered  such  experiments  necessary  for  the  further  advance  of  this  branch 
of  geology. 

The  second  part  of  the  report  contains  a  theoretical  investigation  and 
examination  into  the  nature  and  properties  of  the  mechanical  effects 
which  would  result  from  the  action  of  such  forces.  The  author  proposed  to 
consider  the  subterranean  force  as  having  the  nature  of  an  explosion,  pro- 
ducing vibrations  over  a  much  wider  space  than  that  to  which  the  original 
force  was  applied.  The  vibrations  were  compared  to  those  produced  by 
striking  the  end  of  a  solid  bar— which  are  of  two  kinds.  The  first  set  are 
similar,  but  infinitely  less  in  extent  to  vibrations  in  air.  They  are  produced 
by  compression,  and  proceed  in  the  direction  of  the  axis  of  the  bar.  The 
second  kind  are  perpendicular  to  the  axis  of  the  bar — Uke  the  vibrations  of  a 
musical  chord.  In  this  case  the  particles  of  the  bar  change  their  form,  and 
the  elastic  force  depends  upon  their  tendency  to  resume  their  original  shape. 
The  velocity  with  which  vibrations  are  propagated  in  the  direction  of  the 
a>js,  is  much  greater  than  when  their  direction  is  transverse ;  and  as  both 
usually  co-exist,  they  will  after  a  time  separate  and  become  distinct, — both 
the  velocity  and  the  length  of  the  waves  of  vibration  being  difterent.  If  the 
original  impulse,  or  earthquake  shock,  is  communicated  at  some  distance  be- 
low the  surface,  the  vibrations  produced  tnay  be  compared  with  the  disturb- 
ance produced  in  water  by  blowing  up  a  wreck.  A.  wave  will  be  produced 
by  the  alternate  compression  and  dilation  of  the  particles,  which  will  diverge 
n  spheres,  equally  in  all  directions,  with  a  constant  velocity.  In  the  earth, 
however,  as  in  the  solid  bar,  there  will  be  two  spherical  vvaves  proceeding 
outwards  with  unequal  velocities.  The  apparent  motion  of  these  waves, 
when  they  reach  the  surface,  will  be  different,  from  their  real  amount 
of  motion  below,  depending  upon  the  distance  of  the  place  of  observation 
from  a  point  immediately  over  the  focus  or  origin  of  the  force.  Assuming 
the  interior  of  the  earth  to  be  homogeneous,  and  the  vibrations  produced  by 
earthquakes  to  be  of  the  kind  described,  it  becomes  a  leading  point  to  ascer- 
tain, by  observation,  the  position  of  the  focus  from  which  the  vibrations 


onginated.  On  this  subject  nothing  at  present  is  known.  Mr.  Hopkins 
stated,  that  if  self-registering  instruments  of  suflieient  dehcacy  were  placed 
at  two  stations  in  a  country  subject  to  earthquakes,  the  direction  of  the 
vibrations  would  show  immediately  the  point  on  the  surface  from  which 
they  originated.  The  depth  beneath  the  surface  might  also  he  calculated, 
from  the  difference  between  the  apparent  movement  of  the  wave  ou  the  sur- 
face and  its  real  movement  in  the  interior,  as  given  by  theory;  or  it  might 
be  ascertained  by  comparing  the  relative  apparent  motion  of  two  waves  pro- 
ceeding with  unequal  velocities,  if  means  were  obtained  for  recognising  the 
two  kinds  of  waves  by  instruments  indicating  the  nature  of  the  vibrations. 

Sir  H.  De  la  Becue  observed,  that  if  the  focus  of  the  earthquake  were 
near  the  surface,  the  problem  would  become  one  of  great  complexity,  on  ac- 
count of  the  many  breaks  in  the  strata,  and  their  difference  of  composition  ; 
hut  if  the  focus  were  several  hundred  miles  below  the  surface,  these  inequali- 
ties would  be  of  no  consequence. 

Mr.  Mallet  enumerated  the  different  kinds  of  waves  which  do,  or  may 
take  place,  with  every  earthquake.  When  the  focal  point  is  inlanil,  there 
will  be  the  shock-wave,  either  single  or  double;  the  sound  wave  in  the 
earth  ;  and  the  sound  wave  in  the  air,  if  the  original  impulse  is  accompanied 
with  fracture  :  if  the  superficial  vibration  is  sufficient,  there  will  also  be  the 
sea-wave.  When  the  fucal  point  is  under  the  sea,  as  in  all  great  earthquakes, 
there  will  be  the  shock-wave,  the  sound-wave  under  the  sea,  the  sound-wave 
in  the  air,  the  great  sea-wave,  and  a  smaller,  termed  the  "  forced  sea-wave ;" 
if,  however,  there  is  no  fracture,  there  will  be  no  sound-waves.  It  had  been 
ascertained  that  magnetometers  were  also  "  seismometers"  of  a  very  delicate 
kind,— -those  at  Dublin  having  indicated  from  10  to  20  shocks  last  year. 

"  Report  Oil  Atmospheric  Waves."     By  W.  R.  Birt. 
The  author  in  introducing  his  fourth  report  on  this  subject  observed,  that 
in  accordance  with  the  resolution  adopted  at  the  last  Meeting  of  the  Associa- 
tion, about  thirty  sets  of  observations  had  been  obtained  from  various  stations 
in  the  British  islands ;  the  extremes  of  the  area  embraced  being  the  Orkneys 
and  Jersey  in  one  direction  and  Galway  and  Dover  in  the  other.  As  instances 
of  the  increasing  interest  manifested  on  this  subject,  he  remarked  that  he 
bad  been  furnished  with  curves  from  stations   in  the  north,  where  the  baro- 
metric movements  had  been  considered  to  result  from  the  transit  of  the  great 
November  wave.     Each  of  these  curves  was  referred  to  the  same  period ; 
namely,  from  the  2nd  to  the  1 7th  of  November  ;  and  the  observers  invariably 
regarded  the  regular  rise  and  fall  that  occurred  between  these  epochs  as  in- 
dicating a  well-marked  return  of  the  great  symmetrical  wave.     Mr.  Birt, 
after  noticing  the  remarkable  circumstances  under  which  the  wave  returned 
last   antumn — so  remarliable  that  they  had   no  small  tendency  to  mark  the 
wave  in  the  south-eastern  part  of  the  island — stated  that  the  projected  curve 
at   London  strikingly  developed  its  essential  features ;  the  Jive  subordinate 
waves  were  well  seen,  although  the  inflexions  were  not  strong,  owing  to  the 
small  altitude  of  the  wave  on  its  last  return,  scarcely  exceeding  half  an  inch 
— its  whole  development  occurring  above  thirty  inches  prevented  the  bold- 
ness of  the  inflexions  particularly  noticed  on  the  occasion  of  its  return  itt 
1812.     The  author  then  proceeded  to  notice  the  essential  features  of  the 
curves  as  obtained  from  observations  at  Ramsgate,  St.  Vigean's  near  Arbroath, 
east  coast  of  Scotland,  the  Orkneys  and  Western  Isles,  Applegarth  Manse, 
Dumfries-shire,  Largs,  Limerick,   Galway,   Helstone   in  Cornwall,   and  St. 
Heller's,  Jersey.     Cur  limits  will  not  permit  us  to  give  in  detail  the  resem- 
blances and  differences  of  these  curves,  exhibiting,  as  they  do,  the  distribu- 
tion of  pressure  around  Great  Britain  and  Ireland,  which  the  author  traced 
from  the  south-eastern  point  towards  the  north-west ;  but  the  report  will  be 
printed  in  the  forthcoming  volume  of  the  Transactions.     M'e  may,  however, 
here  notice  that  attention  was  called  to  the  principle  which  the  author  laid 
down  in  his  report  of  last  year, "  that  the  barometric  curve,  including  a  com- 
plete rise  and  fall  at  any  one  station,  does  not  represent  any  reality  in  nature, 
but  is  the  effect  of  two  or   more  systems  of  waves  or  currents  moving  in  dif- 
ferent directions  and  crossing  each  other  at  various  angles."     He  also  pointed 
out  the  great  extent   of  oscillation   (nearly  double)  observed  in  the  north- 
west as  compared   with  the  south-easterly  observations.     The  great  wave 
commenced  on  the  2nd  of  November  ;  at  the  northern  stations  it  culminated 
on  the  r2th  ;  at  the  south-eastern  on  the  9th  ;  and  it  terminated  on  the  17th. 
In  explaining  the  differences  of  epoch  as  indicating  the  transit   of  the  crest 
being  much  earlier  in  the  south-east  than  in  the  north,  Mr.  Birt  remarked 
that  the  observations  clearly  showed  that  the  barometer  passed  two  maxima, 
one  on  the  9th,  the  other  on  the   12th;  and  that   the  whole  extent  of  the 
British  isles  might  he  divided  into  ttm  barometric  areas,  distinguished  in  one 
case  by  the  superiority  of  the  maximum  of  the  9tb,  and  in  the  other  by  the 
superiority  of  the  maximum  of  the  12th.     A  line  passing  between  .Arbroath 
and  Newcastle,  south  of  Dumfries,  and  between  Ireland  and  Wales,  separates 
these  areas.    North-west  of  this  line  we  find  the  maximum  of  the  12th  supe- 
rior :  south-east  of  it  we  find  the  maximum  of  the  9th  superior.     The  maxi- 
mum of  the  9th  Mr.  Birt  regarded  as  the  central  wave  forming  the  crest  of 
the  great  wave,  and  the  maximum  of  the  12th  he  considered  as  the  crest  of 
the  first  subordinate  wave  on  the  posterior  slope.  The  author  next  proceeded 
to  examine  the  distribution  of  pressure  as  manifested  by  these  observations; 
from  which,  in  connexion  with  the  features  of  the  projected  curve,  he  de- 
duced the  following  results : — 1st.  The  return  of  the  great  symmetrical  wave. 
This  occurred  in  the  south-eastern  angle  of  our  island  under  very  peculiar 
circumstances.     The  area  of  greatest  symmetry  is  closely  in  accordance  with 
the  results  of  former  discussions,  and  goes  far  to  confirm  the  result  deduced 

33 


258 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


[August^ 


from  the  examination  of  Sir  John  Ilerschel's  liourly  observations,  "  that 
Brussels  is  entitled  to  be  considered  as  a  point  of  comparatively  gentle  baro- 
metric disturbance,  *  *  *  and  may  be  regarded  as  in  a  certain  sense  &nodal 
point,  where  irregularities  are  smoothed  down  and  oscillatory  movement  in 
eener'al  is  more  or  less  checked,  and  such  movements  increase  as  we  recede 
from  Brussels  as  a  centre,  especially  tovarih  the  norlh-wesl."     The  curve  of 
ercatest  svmmetrvwas  obtained  from  Kamsgate,  the  nearest  station  to  I'.rus- 
sels.     As'we  pro'cfcd  lov-arch  the  nurlhu-esi,  the  symmetry  is  considerably 
departed  from,  especially  by  the  greater  development  of  the  first  subordinate 
wave  on  the  posterior  slope,  by  which  the  maximum  of  the  12tb  became 
superior.     This  portion  of  the  wave  formed  a  striking  contrast  to  the  smular 
portion  in  1845,  which  was  characterised  by  a  considerable  depression.     It 
IS  not  a  Utile  curious,  remarked  the  author,  and  goes  far  to  show  that  we  are 
approaching  the  true  explanation  of  the  nodal  character  of  Brussels  to  ob- 
serve that  movements  so  dissimilar  in  their  character,  so  opposite  in  their 
value  and  presenting  themselves  under  such  a  diversity  of  aspects,  should,  in 
a  certain  locality  and   on  particular  lines  of  country,  manifest,  by  means  of 
the  barometer,  constant  and  well  defined  phenomena,  that  may  be  recognised 
year  after  year,  and  which  give  to  the  curves  of  barometric  rise  and  fall  dur- 
ing the  period  of  their  occurrence  a  peculiar  symmetrical  appearance.     2nd. 
Two  Mstems  of  waves  or  currents,  one  having  a  ijmeral  direction  of  progress 
fromtiie  north-west,  the  other  from  the  south-west,  traversed  the  area  during 
the  period  of  the  great  wave.     This  is  the  same  result  to  which  we  were  con- 
ducted by  an  investigation  of  the  symmetrical  wave  of  18-12.     The  relative 
positions  of  the  individual  waves  were  somewhat  diflTeient  from  those  ol  the 
wide  bi-dual  waves  of  1842  ;  but  there  were  some  striking  points  of  resem- 
blance     The  north-westerly  svstpni  in  each  case  exhibited  the  largest  wave, 
both  as  regards  amplitude  and  altitude.   The  intervals  between  sinalar  phases 
of  north-westerly  waves  were  nearly  equal  in  1842  and  1846.     During  the 
interval  that  elapsed  between   transits  of  these  similar  phases  in  1842  and 
1846  the  same  number  of  south-westerly  waves  passed  over  the  area— and 
from  the  whole  it  appears  highly  probable  that  we  have  not  only  ascertained 
another  return  of  the  great  symmetrical  wave  (the  sixth)  but  have  also  de- 
tected the  return  of  at  least  three  of  the  individual  waves  contributing  to  its 
production.     3rd.  The  very  precipitous  fall  of  the  barometer  characterising 
the  posterior  slopes  of  the  north-westerly  system,  as  developed  by  the  dis- 
cussion of  the  observations  of  1842,  is  fully  confirmed  :  in  connexion  with 
this,  the  decrease  of  oscillation  from  the  north-west  towards  the  south-east 
is  also  strikingly  developed,  as  on  former  occasions.     The  author,  in  alluaing 
to  the  area  over  which  these  observations   extend,  remarked  that  the  British 
Isles  present  afar  too  limited  area  for  the  purposes  of  examining  thoroughly 
thP'^e  atmospheric  movements ;  he  observed  that  in  the  more  extensive  ex- 
amination  which  the  movements  of  November,  1842,  are  now  undergoing, 
there  are  four  stations  at  which  the  barometric  changes  are  of  an  opposite 
character  during  the  first  eight   days  of  November,— namely,  Christiana  and 
St.  Petersburgh  in  the  north,  and  Paris  and  Geneva  in  the  south.  The  curves 
at  St.  Petersbumh  and  Geneva  present  the  most  decided  opposition;  rising 
at  the  one  while  falling  at  the  other.     The  turning  point  in  each  case  oc- 
curred  on  the  5th.     These  opposite  movements  he  conceived  to  be  occasioned 
by  the  opposite  slopes  of  two  waves  passing  from  the  south-u-est,  and  that 
the  half  breadth  of  each  wave  extended  at  least  from  Geneva  to  St.  Peters- 
burgh.    Such  being  the  extensive  character  of  the  waves  in  question,  in 
order  to  judge  them  in  their  totality  it  will  be  absolutely  necessary  to  enlarge 
the  area  of  observation.     The  centre  of  Europe  is  well  dotted  over  with  baro- 
meters, from  which  accurate  results  may  be  obtained  ;  but  even  the  British 
Isles,  in  connexion  with  that  portion  of  Europe  now  under  observation,  form 
but  a  small  part  of  the  vast  space  over  which  the  waves  themselves  extend.  St. 
Petersburgh  is  an  important  northern  station,  from  which  we  have  most  ex- 
cellent observations  ;  but  we  require  them  also  from  Iceland,  the  northern 
parts  of  Norn-ay,  Sweden  and   Lf.pland,  and   also  from  Archangel  in  one  di- 
rection,  and  from  the  southern  parts  of  France,  from  Spain,  Portugal,  and 
the  northern  parts  of  Africa  in  the  other;  also  from  the  Mediterranean  they 
would  be  highly  important.     Observations  stretching  from  the  most  western 
point  of  Africa 'to  the  extreme  north  of  Europe  would  go  far  to  determine  the 
longitudinal  directions  of  the  north-westerly  systems  of  waves.     In  reporting 
the  general  progress  of  the  inquiry,  INIr.  15irt  slated  that  we   are  now  in 
possession  of  materials  for  examining  the  great  symmetrical  wave,  not  only 
in  particular  years,  as  1842, 1845,  and  lS4C,but  also  over  the  central  parts 
of  Europe  and  the  dominion  of  the  Kussian   empire,  as  far  as  Suka,  ou  the 
norlh-west  coast  of  America.     He  has  combined  observations  extending 
from  the  west  coasts  of  Ireland  and  the  Orkneys  on  the  one  hand,  to  St. 
Petersburgh  and  Geneva  on  the  other;  and  he  apprehends  that  the  whole 
of  the  barometric  movements  over  this  area,  which  occurred  during  the  first 
eight  days  of  November,  1842,  are  fully  explained  by  the  transits  of  two 
large  waves  ou  two  sets  of  parallel  beds  of  oppositely  directed  wiuds— one 
from  the  soulh-west,  the  other  from  the   north-west.     The  continuation  of 
the  investigation  will  be  submitted   at  future  meetings  of  the  Association. 
In  connexion  with  this,  the  author  observed  that  a  most  important  point 
appeared  to  be  developing  itself  by  means  of  these  observations.     Those 
from  the  north-west  appeared  strongly  to  indicate  that  somewhere  in  that 
direction  the  origin  of  the  great  barometric  disturbances  (a  centre  of  oscilla- 
tion) giving  rise  to  the  waves  that  pass  onwards  towards  the  south-east  is 
to  be  sought.     We  have  already  obtained  the  nodal  point  of  the  two  great 
systems  of  European  barometric  undulations— namely,  Brussels.   Between 
the  Orkneys,  which  appear  lo  be  the  nearest  station  to  the  norlh-west  cen- 
tre of  oscillation,  and  Brussels  the  greatest  decrease  of  oscillation  occurs. 


This  line  of  the  greatest  diminution  of  oscillation  appears  to  be  well  deter- 
mined. The  author  closed  his  report  with  an  allusion  to  the  American  sys- 
tem of  atmospheric  waves,  especially  those  that  accompanied  the  great 
Cuba  hurricane  of  October,  1844,  which  has  formed  the  subject  of  an  ela- 
borate investigation  by  Mr.  M.  C.  Uedfield,  of  New  York;  and  was  of 
opinion  that  the  revolving  storm,  so  ably  brought  to  light  by  iMr.  Kedfield  s 
labours,  was  produced  by  the  crossing  of  two  large  long  waves  moving  m 
different  directions,  as  suggested  by  Sir  John  Herschel  in  his  "  Ueport  on 
Meteorological  Ksductious,"  presented  to  the  Association  in  1843. 
"  On  tlie  Decomposition  of  Water"  By  Dr.  Robinson. 
The  afhnity  which  combines  the  elements  of  water  is  lessened  by  any  in- 
crease of  temperature  above  that  of  the  atmosphere,  up  to  202°.  If  the 
intensity  exerted  in  opposition  lo  that  of  a  battery  by  water  during  elec- 
trolysis be  measured,  and  again  when  the  voltameter  is  healed,  it  is  found 
to  decrease.  In  the  first  instance,  its  measure  referred  to  iny  particular 
standard,  as  deduced  from  a  mean  of  12  sets  is  598-9,  temperature  61  2'. 
The  next  by  a  mean  of  13  gives 

e    =  5C7-5  .   .  .  t  =:   135°  4' 
and  the  third  mean  of  12 

e  =  5310  .  .  .  t  =:  201°  2'. 
Applying  lo  these  the  theory  of  jirobable  errors,  so  successfully  used  in 
other  branches  of  science,  I  find  it  is  more  than  10,000  to  1  that  the  differ- 
ence thus  shown  is  not  all  error  of  observation,  and  an  even  bet  that  it  is 
not  5  wrong.  The  expression  of  e  is  affinity  of  platinum  for  oxygen, 
minus  twice  that  of  hydrogen,  or 

e   :=  o.  p  —  2  o.  h 
and  from  this  I  compute  that  o.  h  changes  232  for  100°. 

This  process  is  confirmed  by  a  difierent  process.     The  forinula  for  the 
intensity  of  zinc  and  copper  excited  by  dilute  sulphuric  acid  is 

E   =  o.  z  —  o.  cu  —  o.  h 
In  Daniell's  cell  you  substitute  o.  cu  for  o.  h,  and  have 

E'  =  o.z.  —  2  o  cu. 
In  the  latter  instance,  E'  undergoes  no  change  by  heating  the  cell  to  163°. 
The  metallic  aliinilies  therefore  do  not  vary  within  that  range.  But  in  the 
former  E  increases  by  heat,  caused  by  the  diminutive  of  o.  h,  and  it  gives 
the  change  =  27'9  fur  100°;  the  mean  of  all  being  251.  It  is  curious 
that  if  this  rate  were  uniform,  the  temperalure  of  decomposition  by  heat 
would  be  2386°  In  these  experiments  the  conducting  power  of  the  elec- 
trolyte is  greatly  increased  by  heat.  The  only  objection  which  I  see 
against  this  conclusion  is,  that  perhaps  these  effecls  may  be  due  to  the 
action  of  heat  in  facilitating  the  escape  of  gases.  An  experiment  w^hich  I 
made  seems  to  oppose  this.  If  the  apparatus  be  placed  under  the  air- 
pump,  the  removal  of  pressure  should  show  a  similar  change.  This  is  not 
the  case  :  when  it  is  reduced  to  1  inch  of  mercury,  the  measure  of  e  re- 
maios  unchanged.  I  think  this  a  very  curious  result ;  it  is  quite  the  re- 
verse of  what  I  expected,  for  I  had  supposed  heat  would  exalt  these 
affinities  up  to  a  certain  point,  and  afterwards  that  its  action  would  change 
character.  But  its  infiuence  seems  here  always  an  antagonist  to  aflinity. 
How  then  does  heat  ever  produce  the  combination  ?  The  remark  of  Davy 
that  hydrogen  cannot  be  made  lo  buru  except  by  contact  with  a  solid  heated 
sous  to  be  /HHiiHous,  makes  me  conjecture  that  iigAHs  the  agent  which 
produces  the  molecular  change  of  the  three  volumes  of  mixed  gases  into 
two  of  steam. 

"  On  the  Precipitate  caused  in  Spring  and  River  TKa/ers  by  Acetate  of 
Lead."     By  Prof.  Connell. 

Nearly  all  well  and  river  waters  are  known  to  yield  a  white  precipitate 
with  acetate  of  lead.  This  precipitate  is  rarely  due  to  any  chloride,  as 
silver  salts  have  too  little  action  to  countenance  such  an  explanation  ;  and 
its  ready  solubil.ly  in  acetic  acid  shows  that  it  is  not  caused  by  sulphates, 
unless  in  so  far  as  it  is  not  dissolved  by  that  acid.  The  ordinary  course  I 
have  ascertained  to  be  the  presence  of  carbonate  of  lime  ;  but  the  re- 
markable fact  is,  that  the  reaction  both  of  the  acetate  and  of  the  acetic 
acid  takes  place  even  afltr  the  water  has  been  boiled  and  filtered,  so  that 
carbonate  of  lime  remains  dissolved  independently  of  the  presence  of  car- 
bonic acid.  The  waters  referred  lo  yield  carbonate  of  lime  when  evapo- 
rated after  having  been  boiled  and  filtered.  To  ascertain  whence  this 
carbonate  of  lime  has  proceeded,  I  passed  a  current  of  carbonic  acid 
through  lime  water,  till  the  precipitate  at  first  formed  was  redissolved,  and 
then  boiled  and  filtered  the  liquid  ;  but  it  did  not  afiect  lead  salts  to  the 
same  extent  as  common  waters  do.  Neither  did  distilled  water  which  had 
been  left  some  days  in  contact  with  finely  pounded  marble.  I  incline  to 
tliink  that  the  origin  of  the  dissolved  carbonate  of  lime  is  double  decom- 
position between  an  alkaline  carbonate  and  a  soluble  lime  salt ;  and  have 
found,  in  all  waters  yielding  the  reaction,  alkalies  united  to  acids.  The 
common  water  of  the  town  of  St.  Andrews  contains  -^^^^  of  carbonate  of 
lime  after  being  boiled  and  filtered.  It  also  contains  a  trace  of  carbonate 
of  magnesia,  which  substance  may  occasionally  be,  in  part,  the  cause  of 
the  reaction  referred  to,  although  lo  a  far  less  extent. 

"  On  the  Cause  of  Evaporation,  Rain,  Hailstorms,  and  the   Winds  of 
Temperate  Regions."     By  G.  A.  Howell. 

Mr  Kowell  stated  his  opinion  that  amongst  the  variety  of  theories  given 
there  is  none  that  will  fairly  explain  all  the  phenoniena  of  evaporation. 
The  theory  of  Dr.  Huttun  on  rain  may  be  thought  sufiicient  to  account  for 
moderate  rams,  but  totally  fails  when  applied  to  such  heavy  ram  as  hat 
which  fell  in  London,  August  1st,  last  year.  Mr.  Kowell  endeavoured  to 
I  show  that  the  phenomena  of  evaporation,  clouds,  ram,  lightning,  hail,  ine 
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■winds  of  temperate  regions,  and  storms  of  lower  latitudes,  may  be  fairly 
explained  by  Ihe  hypothesis  he  submitted;  i.e.  electricity  having  uo 
■weight  and  diffusing  itself  equally  over  the  surface  of  bodies,  the  minute 
particles  of  water,  even  in  their  most  condensed  state  being  completely 
enveloped  in  their  natural  coating  of  electricity,  occupy,  together  ivilh 
their  electricity,  nearly  the  space  of  an  equal  weight  of  air,  and  are  thus 
rendered  sufliciently  buoyant  to  be  carried  away  by  the  wind  ;  but  that 
■when  expanded  by  heat  their  specific  gravity  being  then  reduced,  and  their 
capacity  for  electricity  being  increased  by  the  increase  of  surface,  they  are 
then  buoyed  up  into  the  air  by  their  electrical  coatings  ;  that  when  the 
rising  particle  is  condensed  it  becomes  surcharged  by  the  contraction  of  its 
surface;  if  this  takes  place  near  the  surface  of  the  earth,  the  surcharge 
escapes  and  the  particles  fall  as  dew  ;  but  if  it  is  condensed  when  above 
the  electrical  attraction  of  the  earth,  it  is  still  buoyed  up  by  the  electricity, 
and  on  the  escape  of  the  surcharge,  the  particles  attract  each  other  and 
form  clouds  and  rain.  Hills  aud  mountains  cause  clouds  and  rain  by  con- 
ducting the  electricity  from  the  vapour,  and  not  by  condensing  it ;  and  on 
these  grounds  he  again  suggests,  as  a  test  of  the  theory,  the  experiment 
he  proposed  to  the  British  Association  in  1840,  i.  c.  "  To  cause  rain  by 
raising  electrical  conductors  to  the  clouds  by  the  aid  of  balloons."  In 
support  of  the  proposition  he  read  an  extract  from  a  letter  he  received 
from  Mr.  W.  H.  Weeks,  of  Sandwich,  dated  Dec.  2",  1812,  in  which  that 
gentleman  assures  him  that  "  It  has  several  times  happened  that  when  his 
electrical  kite  has  been  raised  immediately  under  a  distended,  light,  fleecy 
cloud  at  a  moderate  elevation,  and  a  free  current  of  sparkx  has  passed  from 
the  apparatus  for  some  ten  or  twelve  minutes,  he  has  suddenly  found  him- 
self bedewed  with  a  descent  of  fine  misty  rain,  and  on  looking  up  has 
seen  the  cloud  upon  which  he  was  operating  surprisingly  reduced  in  mag- 
nitude." Electrical  kites  cannot  reach  Ihe  clouds,  aud  can  only  be  raised 
in  windy  weather,  when  the  clouds  must  be  every  instant  passing  away 
from  the  influence  of  such  apparatus  ;  aud  if  they  have  such  effects,  what 
may  we  not  anticipate  from  the  use  of  conductors  which  would  reach  the 
clouds,  and  could  be  raised  in  calm  weather?  ^Ir.  Rowell  considered  that 
from  the  reduction  of  temperature  at  the  height  of  the  clouds,  the  vapour 
in  those  regions  must  be  always  condensed,  but  invisible  from  being  so 
diffused ;  and  that  the  formation  of  clouds  is  not  owing  to  condensation, 
but  to  the  escape  of  electricity  allowing  the  particles  of  vapour  to  attract 
each  other.  In  support  of  these  views,  and  also  to  show  that  the  ascent 
and  support  of  vapour  at  great  heights  must  depend  on  some  agent  which 
is  independent  of  heat  or  cold,  he  exhibited  the  table  following — 

„  .  ,  ,  Temperature  'Water  heavier 

""S""'  of  Air.  tliaa  Air. 

Level  of  the  Sea       . .      . .  +60°  . .  . .         860  times. 

1  mile           +43  ..  ..  1,083       „ 

2  miles         -f26  ..  ..  1,303       „ 

Smiles         +9  ••  ••  Ij^IS       ;> 

4  miles         —   8  ..  ..  2,160       „ 

Smiles         —25  ..  ..  2,719       „ 

Another  cause  of  rain  is  the  pressure  of  the  particles  of  vapour  upon 
each  other;  for  if  a  cloud  be  of  great  depth,  say  the  lower  part  one  mile 
high  and  the  upper  part  two  miles,  as  the  electricity  of  the  particles  would 
be  equal,  those  in  the  upper  part  would  not  have  sufficient  for  their  sup- 
port, and  would  therefore  press  downwards,  and  those  in  the  lower  part 
would  have  more  than  enough  to  support  them  at  that  height,  and  would 
therefore  press  upwards,  aud  thus  press  the  particles  in  the  middle  of  such 
cloud  into  contact  and  form  rain,  while  the  electricity  being  pressed  out  of 
the  cloud,  would  accumulate  on  the  surface  till  it  could  force  its  way  to 
the  earth  or  other  clouds,  and  thus  cause  lighining.  Violent  hail-storms  he 
attributed  to  the  sudden  equalization  of  the  electricity  of  large  masses  of 
Tapour  floating  at  diflerent  heights  in  the  air,  and  brought  by  currents  and 
■various  circumstances  the  one  over  the  other.  The  dirterence  between  the 
lowest  mass  and  the  top  of  the  upper  mass  of  clouds  may  amount  to  two 
or  three  miles.  The  violence  of  storms  in  such  cases  depends  upon  the 
density  of  the  clouds  and  the  height  of  their  upper  strata  :  as,  the  greater 
the  height  at  which  the  hailstones  begin  to  form,  the  greater  will  be  the 
degree  of  cold  they  will  acquire,  and  consequently  the  more  powerfully 
they  will  act  in  freezing  the  vapour  with  which  they  come  in  contact 
during  their  fall ;  the  greater  also  they  will  become  by  the  accumulation 
of  vapour  in  falling  ;  and  the  greater  will  be  the  velocity  with  which  they 
arrive  at  the  earth.  The  lightning  accompanying  such  storms  may  be 
caused  by  the  lower  clouds  forming  conductors  for  the  electricity  from  the 
highly-charged  upper  clouds  to  the  earth.  The  diminution  of  the  pressure 
of  the  atmosphere  previous  to  and  during  rain,  he  ascribed  to  the  escape 
of  electricity  from  the  invisible  vapour  or  clouds;  thus  causing  a  vacuuui 
or  rarefaction  in  the  regions  of  the  clouds:  and  the  air  from  its  elasticity 
rising  to  till  the  space,  decreases  the  pressure  on  the  mercury.  Allowing 
that  the  trade  winds,  land  and  sea  breezes,  &c.,  are  caused  by  changes  of 
temperature,  yet  he  contended  that  the  more  irregular  winds  are  owing  in 
a  much  greater  degree  to  the  fall  of  rain  and  the  escape  of  electricity  from 
the  cloud,  than  to  any  change  of  temperature;  for  as  each  panicle  of 
water  to  be  buoyant  must,  together  with  its  electrical  coating,  occupy  the 
space  of  au  equal  weight  of  air,  as  water  is  860  limes  heavier  than  air  at 
the  level  of  the  sea,  every  particle  of  water  that  falls  to  the  earth  must 
have  occupied  860  times  more  space  when  suspended  in  the  air  ;  theiefore, 
if  in  a  given  time  one  inch  of  rain  falls  to  the  earth,  it  must,  during  that 


time,  have  caused  a  vacuum  or  rarefaction  in  the  space  above  to  the  extent 
of  S60  inches:  the  vacuum  would  in  fact  be  greater  than  this,  for  vapour 
to  be  buoyant  must  occupy  a  greater  space  according  to  its  elevation  ;  but 
as  the  density  of  the  air  decreases  according  to  the  elevation,  the  effect 
must  be  the  same,  *.  e.  for  every  inch  of  rain  that  (iills  the  vacuum  would 
be  equal  to  the  gradual  abstraction  of  the  whole  of  the  air  to  upwards  of 
70  feet  in  height  over  the  whole  district  where  the  rain  falls;  which  rare- 
faction must  be  filled  up  during  the  time  the  rain  is  falling  by  a  rush  of  air 
from  the  surrounding  districts,  although  such  wind  may  not  always  be  felt 
in  the  same  locality  in  which  the  rain  falls.  He  supports  his  views  by 
referring  to  the  storms  of  wind  which  swept  over  England  from  the  north- 
west and  west  last  autumn,  at  which  time  France  and  other  parts  of  the 
continent  were  deluged  with  rain.  He  exhibited  the  following  table  of 
heavy  rains  (mentioned  by  Prof.  Forbes  in  his  Report  on  Meteorology  in 
1840)  to  show  that  they  are  suflicient  to  account  for  violent  storms  ;  and 
had  no  doubt  that  if  we  had  accurate  accounts  of  the  extraordinanj  rains 
which  sometimes  fall  within  the  tropics,  they  would  be  found  sufficient  to 
account  for  the  most  tremendous  hurricane  : — 


Place. 


Date. 


Depth  of  Rain 
iu  inches. 


Time. 


Averape  Vacu'im  per  aq. 
mile  per  second. 


Calskill,  U.S.  July  26,  1810   ..  18in.  ..  7^  hours. 

Genoa Oct.  25,  1822  ..  30in.  ..  24      „ 

Joyeuse   ....    Oct.     9,  1S27   ..  31in.  ..  22      „ 

Geneva    ....    May  20,  1827   ..  6iu.  ..  3      ,, 

Gibraltar    . .    Nov.  27,  1820   . .  33  in.  . .  26      „ 

Naples    ....    Nov.  22,  1826  ..  -^  in.   ..  37  minutes 


Perth Aug.    3,1829  ..     |  in. 


30 


1,331,908  cub.  ft. 

693,733  „ 

782,027  „ 

1,109,973  „ 

704,406  „ 

809,980  „ 

887,978  „ 


"  TAe  Progress  of  Tides." — The  Mastek  of  Trinity  College,  Cam- 
bridge, delivered  a  report  of  a  Committee  consisting  of  himself  and  Capt. 
Sir  .1.  Ross  appointed  at  Southampton  to  draw  up  a  plan  for  a  naval  expe- 
dition for  completing  our  knowledge  of  the  progress  of  the  Tides. 

The  knowledge  which  we  possess  of  the  tides,  looking  at  the  connectioa 
of  the  phenomena  over  the  whole  surface  of  the  ocean,  is  extremely  im- 
perfect at  present,  and  not  at  all  likely  to  be  completed  in  any  material 
degree  in  any  finite  time,  by  the  observations  which  voyagers  mainly  di- 
rected to  other  objects  will  supply.  The  coasts  and  islands  which  sur- 
round or  break  the  waters  of  the  Pacific,  are  especially  the  seats  of  this 
ignorance.  We  know  the  time  of  tide  near  Cape  Horn,  but  cannot  trace 
the  progress  of  the  tide  waves  along  the  western  coast  of  South  and  North 
America.  AVe  know  the  time  of  tide  on  the  coasts  of  New  Zealand,  but 
cannot  connect  this  fact  with  the  rise  and  fall  of  the  water  on  the  coasts  of 
the  smaller  islands  in  the  centre  of  the  ocean.  We  know  the  tide  hour  on  the 
eastern  coast  of  New  Holland,  but  cannot  trace  the  progress  of  the  tide 
to  the  PhiUippines  or  to  the  coast  of  China — though  some  observations  of 
Admiral  Liitke,  made  a  few  years  ago,  supply  a  valuable  addition  to  our 
knowledge  on  this  subject-  The  course  of  the  tide  wave  among  the 
islands  of  the  Indian  Sea  is  likewise  entirely  unknown.  Observations 
made  by  voyagers  mainly  guided  by  other  purposes  appear  unlikely 
to  supply  this  deficiency  in  our  knowledge,  for  even  when  made  with 
sufficient  care  and  for  several  weeks  at  detached  places,  they  are  rarely 
connected  with  each  other  or  with  neighbouring  places.  It  does  not 
appear  that  while  we  are  thus  left  to  depend  on  chance  for  our  tidal  know- 
ledge, we  shall  ever  be  able  to  know  from  observation  whether  the  tide 
wave  in  the  Pacific  does  or  does  not  move  from  east  to  west.  But  a  ship 
sent  out  on  purpose  to  observe  the  tides  could  very  soon  ascertain  a  great 
body  of  facts  of  this  kind.  The  observers  would,  of  course,  observe  the 
facts  of  the  tides  in  connection  with  each  other;  and  would  arrange  their 
plan  of  operations  so  as  to  extend  their  lines  of  connection  from  knowa 
points  to  unknown.  By  such  a  mode  of  proceeding  the  co-tidal  lines  for 
every  part  of  the  Pacific  and  Indian  Oceans  might  probably  be  drawn 
(oiniiting  the  minor  details  in  the  interior  of  archipelagos,  &c)  in  a  year, 
at  most  in  two  years. 

The  tide  observations  made,  at  the  request  of  Dr.  Whewell,  in  1834,  for 
a  fortnight  by  the  coast  guard  on  the  coasts  of  Great  Britain  and  Ireland, 
prove  how  great  an  accession  our  tidal  knowledge  may  receive  from  con- 
nected observations  ;  and  still  more  those  made  in  June  1835,  for  a  fort- 
night along  the  coasts  of  the  whole  of  Europe  and  the  eastern  coast  of  the 
United  States  of  North  America.  By  means  of  these  observations  the 
general  course  of  the  tides  in  the  year  thus  explored  has  been  determined. 
If  an  expedition  were  sent  for  the  purpose  of  making  tide  observations,  it 
would  not  be  at  all  necessary  to  have,  as  in  the  instances  just  mentioned, 
simultaneous  observations  along  the  whole  line  of  sea  observed.  It  would 
suftice  to  connect  a  few  places  by  corresponding  observations,  in  some 
cases  for  a  fortnight,  in  others  for  a  few  days  ;  then,  to  connect  one  of 
these  places  with  others,  and  thus  to  proceed  through  the  whole  region 
observed.  It  appears  by  the  experience  of  the  surveys  which  we  have 
referred  to  that  the  observations  may  be  made  by  sailors,  such  as  those 
employed  on  the  co^st  guard,  under  proper  directions.  On  those  occasions 
the  necessary  apparatus  was  speedily  constructed  by  the  persons  employed. 
It  might,  however,  be  useful  also  to  employ,  in  several  places,  self-regis- 
tering tide-gauges  such  as  are  already  established  in  several  Euglisli 
ports. 

We  conceive  that  the  project  contemplated  by  the  Association  in  ils 
recommendation  is  very  desirable  ;  and  might  best  be  attained  by  sending 
out  a  vessel  which  should  have  for  the  object  of  its  voyage  to  make  tide 
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observations  upon  such  a  connected  system.  For  this  purpose,  llje  vessel 
OD-fat  to  carry,  in  addition  to  a  crew  sufficient  to  work  her,  ten  or  fifteen 
men  wlio,  by  themselves  (in  pairs)  or  under  the  direction  of  petty  officers, 
micht  be  trusted  lo  make  tide  observations  for  a  week  or  a  fortnight  at 
selected  points  of  coast.  The  surveying  vessel  ought  to  be  provided  with 
a  launch  to  be  employed  in  carrying  these  observers  to  their  station,  visit- 
ine  them  while  engaged  in  their  work,  or  feiching  them  away  when  their 
task  at  each  place  is  done.  P'rom  one  region  to  another  of  the  ocean, 
standard  stations  ought  to  be  selected,  at  which  tide  observations  should 
be  continued  for  a  longer  lime,  and  the  observations  made  in  each  region 
should  be  compared  wiih  those  at  the  standard  staiion.  The  comparison 
of  the  observations  with  each  other,  as  the  survey  proceeded,  would  point 
out  the  direction  in  which  it  was  desirable  to  extend  the  survey,  and  the 
special  points  to  be  attended  to.  We,  therefore,  recommend  that  applica- 
tion be  made  to  the  Admiralty  that  they  would  appropriate  to  this  service 
a  suitable  vessel. 

Mr.  Orleear  informed  the  meeting  that  he  had,  while  at  Bombay,  con- 
ducted a  regular  series  of  observations  on  the  progress  of  the  tides  ;  that 
similar  observations  had  been  made  in  other  parts  of  India,  and  at  Aden 
at  the  mouth  of  the  Red  Sea  ;  and  that  the  Geographical  .Society  had  seen 
the  importance  of  those  observations,  and  had  lately  turned  their  attention 
to  them. 

The  AsTBONOMF.R-RoYAL  inquired  at  what  intervals  the  observations  at 
Bombay  were  taken  ? 

Mr.  Orlebar  replied  that  they  were  taken  by  a  tide  gauge,  and  were, 
therefore,  continuous. 

The  AsTRONOMER-RoYAi.  said  that  frequency  of  taking  the  observations 
•was  most  essential.  Upon  analyzing  the  observations  he  had  lately  su- 
perintended round  the  Irish  coast,  the  extraordinary  fact  had  been  ascer- 
tained that  at  some  places  four  tides  took  place  in  the  day ;  and  the 
continuance  of  the  waves  of  these  tides  could  be  distinctly  traced  to  a 
considerable  distance  on  each  side  south. 

Mr.  Orlebar  said  that  nothing  had  been  done  in  the  way  of  analysis  or 
reduction  of  the  Bombay  observations. 

Dr.  Wmewell  pointed  out  several  peculiarities  of  the  tides  in  the  East 
Indies— particularly  dwelling  on  those  at  Singapore.  He  also  drew 
attention  to  the  researches  of  Admiral  Liitke  on  the  north  coasts  of  Ame- 
rica and  in  the  Northern  Ocean  ;  and  begged  to  ask  Prof.  Struve  whether 
those  were  not  still  continued. 

Prof.  Strcve  replied  that  the  researches  of  Liitke  were  still  continued, 
particularly  along  the  shores  of  the  White  Sea  and  various  parts  of  the 
IiJorthern  Ocean ;  and  he  believed  he  was  almost  the  only  navigator  who 
had  bestowed  a  large  portion  of  attention  on  the  determination  of  co-tidal 
lines, 

"  On  English  Measures." — The  Astronomer  Royal  stated  that  it  would  be 
interesting  to  learn  that  one  of  the  chief  objects  of  their  illustrious  visitor, 
Professor  Strove,  when  coming  to  England,  was  to  make  a  comparison  of 
the  English  standards  of  length  with  those  of  Russia. — M.  Struve  stated 
that  one  of  the  special  commands  which  he  had  received  from  his  royal 
master  was  to  make  that  comparison  with  minute  accuracy.  A  knowledge 
of  the  English  standard  was  of  much  consequence  in  Russia,  as  the  Sngenc 
of  that  country  was  exactly  equal  to  seven  English  feet. — Sir  John 
Hersciiel  said,  that  although  England  was  at  this  moment  without  a  Par- 
liament standard  of  length,  yet  one  would  soon  be  completed,  as  the  com- 
missioner for  that  purpose  had  nearly  brought  his  labours  to  a  close.  The 
present  was,  therefore,  a  peculiarly  appropriate  tioie  for  both  countries 
that  the  comparison  contemplated  by  Professor  Struve  should  be  instituted. — 
The  Astronomer  Roval  said  that  the  standard  now  in  progress  under  the 
superintendence  of  the  commissioner  was  being  executed  with  such 
extreme  accuracy,  that  he  felt  convinced  that  it  would  not  difler  from  what 
it  was  intended  to  represent  beyond  the  minute  fraction  of  the  100,000th 
part  of  an  inch.  He  begged  to  ask  M.  Slruve  whether  the  relation  he  had 
stated  between  the  English  foot  and  Russian  Sngcne  was  strictly  or  only 
approximately  exact  ? — M.  Struve  replied  that  it  was  a  matter  determined 
by  law  ;  and  that  hence  the  Russian  Sugenc  had  to  be  varied  whenever 
the  English  foot  was  changed.  That  hence  the  comparison  had  lo  be  made 
with  rigid  accuracy  when  Captain  Kater's  determinations  had  been  con- 
cluded, as  well  as  on  other  occasions  besides  the  present. 

"  Oil  some  Recent  and  Remarkable  E.xamples  of  the  Protection  afforded  btj 
Metallic  Conductors  against  Hcari/  Strokes  of  Lightning." — By  Sir  W.  S. 
Harris. 

The  possibility  of  guarding  buildings  and  other  structures  against  the 
destructive  eflects  of  lightning,  has  been  made  a  great  question  in  practical 
science — from  the  time  of  Franklin  to  the  present  day  ;  and  it  is  of  con- 
siderable public  importance,  seeing  the  damage  which  occurs  to  onr 
beautiful  churches  and  other  edifices  by  strokes  of  lightning,  to  bring  this 
question  completely  under  the  dominion  of  induction,  observation,  and 
experiment.  The  general  principles  which  Sir  W.  S.  Harris  sutmiitted 
as  deducible  from  the  inquiries  to  which  he  alluded  are  these  : — If  we 
imagine  a  ship  or  building  to  consist  altogether  of  metallic  substances, 
it  would  certainly  be  secure  from  any  damage  by  lightning  ;  and  for  this 
simple  reason,  that  what  we  call  lightning  is  the  result  of  the  electrical 
agency  forcing  a  path  through  resisting  matter  such  as  tlie  air,  and  extri- 
cating with  explosive  and  expansive  force,  both  light  and  heat  in  its 
course,    AA  hen,  on  the  contrary,  it  falls  upon  comparatively  non-resisting 


bodies,  such  as  the  metals,  then  this  form  of  lightning  vanishes,  and  the 
discharge  assumes,  if  the  metallic  body  be  suiBciently  rapacious,  the  form 
of  a  comparatively  quiescent  current.  Our  object  should  be,  therefore, 
in  defending  any  building  or  ship  from  lightning,  lo  bring  the  general  mass 
so  far  as  possible  into  that  passive  or  comparatively  non-resisting  state  it 
would  have  supposing  it  a  mass  of  metal.  This  is,  in  fact,  the  single  and 
simple  condition  of  such  an  application,  without  any  reference  whatever  to 
assumed  forces  of  allraction  or  peculiar  specific  powers  manifested  by 
cerlain  bodies  for  the  matter  of  lightning,  and  which  really  do  not  eust. 
This  simple  principle,  by  a  careful  mechanical  arrangement,  calculated  to 
render  it  practical  and  applicable  to  all  the  duties  which  the  general 
structure  of  a  ship  together  with  its  masts  has  to  perform,  is  now 
universally  carried  out  in  the  navy,  with  the  most  perfect  success  ;  so  that 
damage  by  lightning  in  the  vessels  so  fitted  has,  for  the  last  fifteen  years, 
quite  ceased.  The  masts  are  made  completely  conducting  by  capacious 
plates  of  copper,  reaching  from  the  highest  points  to  the  keel;  and  are 
tied  into  one  general  connection  with  all  the  great  metallic  masses 
employed  in  the  construction  of  the  hull,  and  united  by  the  large  bolts 
of  copper  passing  through  the  keel  and  sides,  with  the  copper  expanded 
over  the  bottom  and  with  the  sea.  It  is  quite  impossible  that  a  discharge 
of  lightning  can  fall  on  the  vessel  in  any  place,  and  not  be  at  once  trans- 
mitted safely  by  the  conductors,  not  under  ihe  form  of  lightning,  bnt 
under  Ihe  form  of  a  current  without  explosion.  Sir  W.  Harris  then 
referred  to  some  remarkable  cases. 

"  On  Ancient  Sea  Margins."    By  Mr.  R.  Chambers. 

The  existence  of  marine  detritus  containing  recent  shells  at  various  heights 
above  the  present  sea  level  has  long  been  well  known.  These  deposits 
are  sometimes  met  with  at  an  elevation  of  1,2U0  or  1,300  feet — and 
much  more  frequently  at  lower  levels.  They  often  appear  in  the  form 
of  ancient  sea-beaches  or  terraces,  marking  periods  in  which  the  relative 
level  of  land  and  sea  remained  stationary.  Indications  of  this  kind  abound 
on  all  Ihe  coasts  of  Great  Britain,  Ireland,  and  France,  and  are  also  seea 
more  inland.  The  sea  has  left  traces  of  its  presence  sometimes  by  wear- 
ing away  the  coast  into  hollows  and  caverns,  at  others  by  tilling  up  hol- 
lows with  sand  and  shingle,  or  funning  rude  platforms  at  the  bases  of  cliffs. 
In  shores  of  moderate  inclination  these  effrcts  are  most  conspicuous;  since 
on  coasts  having  a  very  small  inclination  the  sea  makes  little  impression, 
whilst  on  a  bold  coast  no  accumulation  remains.  The  valleys  of  rivers 
also  afford  memorials  of  the  former  presence  of  the  sea.  Many  of  them 
were  once  estuaries,  and  still  exhibit  terrace  banks  and  platforms  of 
detritus  brought  down  from  distant  mountains.  The  nature  of  the  deposit 
marking  the  margin  of  the  ancient  sea  varies  with  situation  and  circum- 
stance, being  arenaceous  or  gravelly,  clayey,  or  alluvial.  The  author  has 
examined  numerous  examples  of  these  deposits  on  the  coasts  and  in  the 
valleys  of  Scotland  and  England,  and  measured  their  elevation  above  the 
sea.  He  finds  them  most  constantly  and  well  marked  at  certain  particular 
levels,  which  he  has  called,  for  the  sake  of  distinction,  after  the  places 
where  the  phenomenon  is  most  strikingly  exhibited. 

The  yrrsHevel  at  which  indications  of  the  former  action  of  the  sea  are 
found  is  only  about  11  feet  above  high  water.  The  second  is  from  22  to  40 
feet  above  Ihe  sea,  and  termed  by  the  author  the  Chichester  Beach.  The 
third  terrace  is  G4  feet  high  on  the  seaward  side,  rising  to  SO  feet  inland, 
and  called  the  St.  Andrew's  Beach,  being  well  marked  near  that  Univer- 
sity. The  fourth,  or  Kingstown  Beach,  is  from  98  to  100  feet  above  the 
sea,  and  is  seen  only  in  a  few  places — as  for  example,  near  Inverness,  and 
at  Kingstown,  near  Dublin.  The  fifth,  or  Paxlon  Beach,  from  114  to  128 
feel.  The  sixth,  or  Bourland  Beach,  is  very  generally  found  at  16S  feet 
above  the  sea.  The  .wrcnM,  or  Paris  Beach,  from  180  to  186  feet.  The 
eighth  from  275  lo  280  feet :  and  the  ninth,  or  Versailles  Beach  380  feet. 

Besides  these,  there  are  at  some  localities  indications  of  the  sea  margin 
at  other  heights,  and  marking  stationary  periods  of  briefer  duration.  One 
of  these,  at  the  height  of  50  feet,  is  visible  on  the  shores  of  the  Firths  of 
Tay  and  Forth  ;  others  occur  at  elevations  of  113,  130,  150  feet,  and  near 
Peebles  there  is  one  at  545  or  547  feet. 

The  following  districts  were  described  by  the  author  as  presenting 
examples  of  a  succession  of  sea  margins  a'  many  or  all  of  their  levels; 
— Ihe  valleys  of  the  Ness  and  Spey,  the  Firths  of  Tay  and  Forth, 
St.  Andrew's,  the  Vale  of  Ihe  Esk,  Preston,  Liverpool,  and  Birken- 
head, at  G4  to  70  feet,  and  again  at  128  feel;  Bristol,  at  280  feet; 
M'eslonsuper-Mare  and  Brent  Knoll,  at  158  feet  ;  Bath,  at  180  feet; 
Chichester;  in  the  Isle  of  Might,  Osborne  House  stands  on  the  Paris 
Beach  at  181  feet;  Exeter;  Torbay  ;  London,  where  Mary-le-bone  repre- 
sents the  St.  Andrew's  Beach,  at  05  feet,  and  Deptford  at  64  feet ;  Paris, 
along  the  line  of  the  barriers,  at  186  to  196  feet ;  Rouen  exhibits  the  St. 
Andrew's  Beach  at  69  feel,  and  the  Paxlim  Beach  at  120  feet,  whilst  the 
table  land  around  is  540  feel  ;  the  Pont  lie  I'Aide,  a  broad  terrace  at  186 
feet,  and  Dublin,  a  succession  of  sea  margins  at  60,  107,  139, 171,  272,  and 
280  feet. 

The  author  considers  it  probable  that  this  uniformity  in  the  level  of  Ihe 
successive  margins  of  the  ancient  sea  will  be  found  to  extend  also  to  Nor- 
way and  perhaps  to  North  America.  On  the  shores  of  the  Allen  Fiord 
are  a  succession  of  terraces,  considered  by  Bravais  to  form  part  of  only  a 
single  line  of  sea  level,  one  extremity  of  which  has  remained  station- 
ary, whilst  the  other  has  been  elevated  several  hundred  feet.  Mr. 
Chambers,  however,  states  that  the  interinediale  elevations  correspond 
in  level  with  his  series  of  terraces,  and  believes  they  were  formed 
at  the  same  successive  periods.     Along  the  shores  of  the  great  Ameri- 
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can  Lakes  there  are  also  terraces  at  various  elevations,  corresponding 
witii  the  more  remarkable  elevated  beaches  iu  Britain.  In  conclu- 
sion, the  author  observes  that  these  phenomena  cannot  bea  ccounted 
for  by  supposing  a  number  of  distinct  and  local  disturbances;  but  imply 
an  equable  elevation  of  the  land  (or  subsidence  of  the  sea)  simultaneously 
over  large  areas:  and  he  points  to  the  plains  of  South  America  described 
by  Mr.  Darwin  in  proof  of  the  occurrence  of  such  uniform  elevations. 

Remarks. — Air.  J.  Phillips  remarked  that  those  who  had  accepted  Mr. 
Darwin's  or  Mr.  Hopkins's  views  of  the  nature  and  mode  of  the  force  by 
which  tracts  of  laud  were  elevated  would  believe  that  the  surface  of  an 
elevated  tract  must  incline  from  an  axis,  or  point  of  greatest  elevation.  He 
considered  many  of  Mr.  Chambers's  raised  beaches,  such  us  those  of  Brent 
Knoll  and  the  Gloucestershire  valleys,  had  in  reality  been  produced  by  the 
removal  of  softer  beds  of  horizontal  rock,  and  that  as  many  terraces  would 
be  found  as  there  were  alternations  of  hard  and  soft  materials. 

Prof.  Sedgwick  contended  that  it  was  extremely  improbable  that  the 
elevation  of  the  land  had  taken  place  so  uniformly  all  over  England  as 
described  by  Mr.  Chambers ;  much  less,  that  France  and  Norway  and 
America  would  be  raised  the  same  number  of  feet  at  many  successive 
periods.  The  elevation  of  the  bed  of  the  sea  and  ils  conversion  into  dry 
land  had  taken  place  repeatedly  from  the  earliest  to  the  latest  geological 
periods  ;  and  strata  were  found  in  every  kind  of  position,  inclined,  vertical 
and  contorted,  and  seldom  horizontal  over  any  wide  space. 

Sir  H.  De  la  Heche  observed  that  in  pursuing  this  inquiry  the  author 
should  be  careful  to  ascertain  that  the  terraces  were  really  raised  beaches, 
formed  in  the  ordinary  way  by  the  action  of  breakers  on  a  coast.  At  Bath, 
there  were  certainly  no  indications  whatever  of  the  sea  at  various  levels  on 
the  bills. 

Prof.  Lyell  described  the  elevated  beach-lines  around  the  American 
lakes  as  being  sometimes  in  the  form  of  hills  of  sand  and  sometimes  of  low 
cliffs.  Allowing  for  these  changes  in  character,  they  might,  perhaps,  be 
traced  for  hundreds  of  miles,  and  had  been  seen  on  the  opposite  shores  of 
the  lakes.  With  respect  to  Norway  and  Sweden,  where  raised  beaches 
were  numerous  and  well  marked,  observation  had  shown  that  whilst  the 
northern  provinces  were  still  rising  the  southern  were  actually  subsiding. 

Prof.  J.  Forbes  stated  that  external  form  was  not  suflicieut  to  determine 
the  existence  of  an  elevated  sea  margin.  All  instances  should  be  excluded 
Tvhere  there  was  not  an  actual  section  to  show  the  nature  of  the  terrace  or 
deposit.  Much  difficulty  would  also  be  experienced  in  determining  the 
mean  level  of  a  well-defined  sea  beach.  The  limit  of  doubt  could  not  be 
within  six  feet  above  or  below  the  line  chosen  ;  and  as  in  Mr.  Chambers's 
sections  there  were  nine  sea  beaches,  eight  of  them  under  the  height  of  280 
feet,  and  three  intercalary  beaches  besides,  there  was  only  an  interval  of 
about  twenty-five  feet  between  each.  It  became  physically  impossible  to 
identify  distant  beaches  where  the  levels  were  so  ill-defined  and  the  beaches 
themselves  so  numerous.  If  the  intervals  had  been  very  irregular,  the 
comparison  of  one  series  with  another  would  have  been  much  more  satis- 
factory. The  terraces  on  the  banks  of  the  Alten  Fiord  were  found  at  heights 
decreasing  in  such  regular  progression  that  he  was  convinced  they  were 
only  portions  of  one  terrace  sloping  gradually  away. 

Mr.  Darwin  referred  to  the  prairies  of  North  America  and  the  great 
plains  of  Patagonia  and  the  Pampas  of  South  America  in  support  of  Mr. 
Chambers's  view  of  the  occasional  uniform  elevation  of  large  tracts  of 
land.  The  raised  beaches  in  the  Andes  occurred  at  irregular  intervals  to  a 
height  exceeding  SOU  feet,  and  maintained  a  uniform  level  for  great  dis- 
tances. 

Mr.  Chambers,  in  reply,  stated  that  he  had  necessarily  omitted  a  great 
portion  of  the  details  In  his  paper,  which  would  have  explained  or  supported 
tlie  particular  cases,  and  had  tiuowu  out  his  general  views  to  invite  dis- 
cussion and  further  inquiry. 


PROCESDINGS   OF  SCIENTIFIC  SOCISTIIIS. 

INSTITUTION  OF  CIVIL  ENGINEERS. 

Jniie  29. — The  President  in  the  Chair. 

This  was  the  last  meeting  of  the  session,  and  several  papers  were  read 
in  abstract  because  there  was  not  time  for  giving  them  in  exlens). 

The  first  was  "  On  the  Advantages  and  Economy  of  maintaining  a  high  de- 
gree of  Cleattiiucss  in  Enads  and  Streets  ;  with  an  account  of  the  Construction 
and  Operation  of  the  Street-sweeping  Machine."     By  Mr.  J.  M  hitwobth. 

It  treated  of  the  general  advantages  of  street  cleanliness,  the  comfort  of 
the  pedestrian,  the  avoidance  of  impurity  to  the  air  from  the  decomposition 
of  dirt  on  the  pavement ;  less  dirt  and  dust  being  carried  into  the  houses,  a 
saving  in  the  cost  of  maintenance  of  roadways,  and  a  diminution  of  the 
draught  of  carriages.  The  annoyances  of  the  common  method  of  cleansing 
were  then  detailed — with  the  importance  of  employing  plenty  of  water  in 
the  cleansing  of  streets,  to  liquify  the  mud,  to  cause  the  dirt  to  swell  and 
rise  from  between  the  stones,  to  cool  and  purify  the  air  during  hot  weather, 
and  to  prevent  the  dust  from  being  driven  into  the  dwellings.  It  then 
showed  how  much  economy  there  resulted  from  having  force  enough  to 


cleanse  the  streets  thoroughly  and  simultaneously  in  wet  weather,  par- 
ticularly by  Whitworth's  sweeping  machine,  which  is  a  cart  drawn  by  one 
horse  and  managed  by  one  man  ;  it  has  on  one  of  the  wheels  a  toothed 
wheel  working  into  a  pinion,  which  gives  motion  to  a  drum  over  and 
around  which  passes  two  endless  chains  passing  also  round  another 
drum  at  the  lower  extremity  of  a  light  frame  suspended  at  the  tail  of 
the  machine,  over  an  inclined  plane  depending  from  the  drum  frame; 
these  endless  chains  carry  a  series  of  broad  brushes  formed  of  an  Indian 
rush  of  peculiarly  elastic  nnd  durable  nature  ;  they  travel  at  a  velocity  de- 
pending upon  the  speed  of  the  horse,  and  impinging  upon  the  ground  with 
a  force  which  is  regulated  by  a  coiled  spiral  spring,  carrying  the  dirt  up 
the  inclined  plane  into  the  cart,  whence  it  is  emptied  when  the  receptable 
is  full. 

The  next  paper  read,  was  "  An  account  of  the  sea  defences  of  Romney 
Marsh,  commonly  known  by  the  name  of  Dynichurch  Wall,  and  the  probable 
origin  of  the  Marsh  itself,  or  the  manner  in  which  it  was  reclaimed  from  tlte 
Sea."    By  Mr.  James  Elliot,  Juu.,  the  resident  engineer. 

Romney  Marsh,  properly  so  called,  forms  a  triangle,  the  base  of  which 
would  be  a  line  drawn  from  Romney  to  Appledore,  and  the  apex  at  Hythe, 
and  comprises  about  24,000  acres.  It  is  probable,  that  this  marsh  was 
caused  in  the  first  instance  by  the  formation  of  a  natural  barrier  of  shingle, 
nearly  where  Dyinchurch  Wall  now  stands,  by  which  the  sea  was  ex- 
cluded, and  that  the  first  artificial  works  were  executed  by  the  Romans, 
when  they  held  possession  of  (lie  country.  They  consisted  of  the  erection  of 
cross  walls  running  from  the  natural  barrier  (the  "  Full")  to  the  hills,  at 
the  base  of  which  the  ancient  river  Limene  ran.  The  chief  of  these  (the 
Rhee  Wall),  ran  nearly  iu  a  straight  line  from  Romney  to  Appledore,  and 
it  was  at  that  spot  where  probably  the  main  work  was  peri'ormed. 

Upon  the  supply  of  shingle  from  the  west  being  cut  off  by  the  extraordi- 
nary accumulation  at  Dungeness  Point,  the  natural  barrier  at  Dymchurch 
gradually  became  weakened,  and  it  was  necessary  to  take  some  steps  lo 
prevent  its  total  destruction  ;  the  first  measure  adopted  was  the  erection  of 
an  inland  wall  at  some  little  distance,  at  the  back  of  the  "  Full,"  and 
afterwards,  the  construction  of  large  stone  groins  on  this  point  or  sea-side, 
at  right  angles  to  the  line  of  coast,  in  order  to  increase  the  deposit  of 
shingle.  However,  as  the  supply  of  shingle  gradually  decreased,  on  ac- 
count of  the  constant  movement  to  the  eastward,  and  as  all  that  escaped  in 
that  direction  was  permanently  lost,  these  means  were  found  insufficient, 
and  a  system  of  *'  arming,"  with  brushwood  and  timber-piling  was  adopted. 
This  was  found  to  answer  the  purpose  for  a  considerable  period,  but  it  also, 
in  the  course  of  time,  gradually  became  insufficient;  and  it  was  found  ne- 
cessary, at  length,  after  numerous  experiments,  to  adopt  a  stone  facing 
with  an  avei'age  slope  of  about  eight  to  one,  up  to  high-water  mark,  gra- 
dually increasing  in  steepness  fiom  that  point,  and  terminating  in  a  curve 
of  seven  feet  radius.  "The  stones,  which  were  laid  in  a  bed  of  concrete, 
where  they  were  most  affected  by  the  waves,  were  of  different  sizes,  aver- 
aging from  eighteen  to  six  inches  in  depth,  the  largest  of  them  being  in  the 
middle,  where  the  greatest  wear  and  tear  took  place,  and  at  which  place 
rows  of  sheet  piling  were  also  driven  for  additional  security. 

This  plan  was  adopted  by  the  author  after  mature  deliberation  on  the 
reports  of  Mr.  Rennie  and  Mr.  Walker,  and  a  very  careful  examination  of 
the  locality.  Part  of  the  wall  has  now  been  standing  for  ten  years,  and  has 
required  a  very  trifiing  amount  of  repair,  while  the  annual  expen.-e  has  been 
reduced  from  10,000/.  to  4,000/.,  with  every  prospect  of  a  still  further  re- 
duction being  effected,  as  upwards  of  two-thirds  of  the  work  are  now  per- 
manently completed. 

The  last  paper  was,  "  On  Ocean  Steam  Navigation,"  by  Captain  Hen- 
derson, calling  attention  to  the  fact,  that  iu  this  great  maritime  nation, 
naval  architecture  was  neglected  as  a  science,  as  was  proved  by  the  ex- 
perimental squadrons  and  some  of  the  ordinary  steam  vessels  lately  built. 
Neither  the  public  nor  science  had  derived  any  advantage  from  these  costly 
experiments,  owing  to  the  absence  of  any  information,  in  a  systematic 
form,  that  correctly  described  the  relative  size,  capacity,  resistance, power, 
or  speed  of  steam-ships ;  the  present  tonnage  and  nominal  horse  power,  for 
all  purposes  of  analogy,  being  quite  fallacious. 

The  meeting  was  then  adjourned  until  the  second  Tuesday  in  January, 
1848. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
June  28. — C.  Fowler,  Esq.,  V.P.,  in  the  Chair. 

Dr.  Bromet,  F.S.A.,  exhibited  a  Drawing  of  a  Templars'  Church  of 
the  twelfth  century,  at  Metr,  having  an  octagonal  nave  with  a  pyramidal 
roof,  and  a  semicircular  apsis  with  a  semi-conical  roof; — also  a  Drawing 
of  a  Twelfth  Century  Church  at  Mathieu,  near  Caen,  showing  an  arch 
between  the  nave  and  choir  of  elliptical  form,  and  ornamented  with  three 
rows  of  counterset  chevrons. 

A  Letter  was  read  from  Sydney  Smirke,  Fellow,  on  some  peculiarities 
in  the  Architecture  represented  on  the  Bas-reliefs  recently  brought  from 
Nimroad,  and  now  in  the  British  Museum. 

A  paper  was  read  : — "  A  Sketch  of  the  professional  life  of  George 
Dance,  Architect,  R.A.,"  by  Samuel  Angell,  V.P. 

The  Premiums  in  Books  awarded  in  the  Students'  Class  at  the  previous 
General  Meeting  were  presented  as  follows: — 

To  Mr.  W.  BooTCHEK,  for  the  best  Series  of  Sketches  of  Designs  from 

Subjects  given  monthly  by  the  Council, — a  Copy  of  Chambers'  Treatise 
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on  Civil  Arcbitectare,  by  Gwilt ;  and  for  the  best  Notes  of  Papers  read 
at  the  Meetings  during  the  Session, — a  Copy  of  Hope's  Historical 
Essay  on  Architecture. 

To  Mr.  S.  J.  NiCHOLL,  for  his  Notes  of  Papers  read  at  the  Meetings 
during  the  Session, — a  Copy  of  Milizia's  Lives  of  the  Architects,  trans- 
lated by  Mrs.  Cresy. 

A  curious  Model  of  a  Chinese  Chemist's  House  and  Shop  were  exhi- 
bited to  the  Meeting,  and  the  several  arrangements  explained  by  Professor 
Donaldson. 

In  announcing  this  as  the  closing  Meeting  of  the  Session,  the  Chairman 
adverted  to  the  general  proceedings  of  the  Institute  during  the  year,  and 
took  occasion  to  express  the  regret  generally  felt  at  tlie  recent  decease  of 
their  highly  esteemed  Honorary  Member,  Mr.  J.  B.  Papworth. 

It  has  been  arranged  to  set  apart  an  evening,  early  in  the  ensuing  Ses- 
6ion,  for  the  discussion  of  the  subject  propounded  in  the  paper  read  by 
Mr.  CiiANTRF.LL,  at  the  meeting  of  the  llth  of  June,  "  On  the  Geometric 
System  apiilied  Ity  the  itledueval  Arcliitects  to  the  proportions  of  their  Ec- 
clesiastical  Structures,"  by  which  time  it  is  hoped  that  those  Members 
■who  feel  particularly  interested  in  the  subject  will  be  prepared  to  oiler 
their  opinions  thereon. 


A  STONE-LIFTER. 

Being  engaged  Id  the  construction  of  bridges,  &c.,on  the  Great  Grimsby 
and  Sheffield  Junction  Railway,  and  the  engineers  objecting  to  lewis-holes 
in  the  face  of  the  coping,  Mr.  Joshua  Oliver,  clerk  of  the  works,  suggested 
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a  plan  to  obviate  the  difficulty.  The  annexed  sketch  is  a  representation  of 
the  apparatus,  which  is  nothing  more  than  a  bar  of  iron,  3^  inches  wide  and 
^  an  inch  thick,  with  a  sliding  piece  and  screw;  but  should  it  be  used  for 
rough  stones,  the  screw  may  be  dispensed  with  by  adding  a  key  to  the  top 
of  the  sliding  piece,  as  shown  by  the  dotted  lines. — Builder. 


SULPHURIC  ACID. 

At  the  College  of  Chemistry,  June  23,  a  lecture  "  On  the  mnnufacturet 
properties,  and  uses  of  Sulphuric  Acid,"  was  delivered  by  Mr.  Henry  M- 

NOAD. 

After  alluding  to  the  great  importance  of  chemistry  and  its  bearings  on 
almost  every  branch  of  social  in<lustry,  the  lecturer  observed  that  it  may 
even  be  classed  among  the  principal  elements  of  civilisation.  In  illustra- 
tion of  which,  lie  adverted  to  liie  intluence  exerted  by  sulphuric  acid  on 
the  manufacture  of  soap — an  article,  the  consumption  of  which  is  not  sub- 
ject to  the  caprices  of  taste  or  fashion,  but  absolutely  essential  to  cleanli- 
ness and  comfort.  From  the  year  1829  to  183  4  the  average  importation  of 
barilla  into  this  country  amounted  to  12,G00  tons.  Now,  liowever,  this  ash 
js  scarcely  to  be  met  witli  in  the  market : — nearly  tlie  wbole  of  the  soda 
consumed  in  this  country  in  the  manufacture  of  soap  and  for  otlier  pur- 
poses being  obtained  from  common  salt  tlirough  the  agency  of  sulphuric 
acid  ;  and  the  united  quantity  of  soda  ash  and  soda  crystals  annually 
manufactured  is  calculated  to  exceed  seven  times  the  largest  importation  of 
barilla  ever  made  in  one  year.  This  increased  consumption  of  soda  is  due 
to  the  repeal  of  the  salt  duly,  and  to  the  improvements  that  have  been 
effected  in  the  manufacture  of  sulphuric  acid. 

Mr.  Noad  proceeded  to  review  the  sources  and  properties  of  sulphur; 
and  after  showing  how  extensively  this  elementary  substance  is  dill'used 
throughout  the  globe  and  in  all  the  kingdom  of  nature,  he  remarked  on 
the  imprudent  policy  of  Sicily  in  granting  to  a  French  company,  in  1838, 
a  monopoly  for  the  purchase  and  sale  of  sulphur — a  course  which,  had  it 
been  persevered  in,  would,  probably,  ere  this  have  entirely,  or  to  a  great 
extent,  deprived  Sicily  of  her  lucrative  article  of  commerce.  During  the 
time  the  monopoly  las'ed  (only  two  years)  no  less  than  fifteen  different 
patents  were  taken  out  for  metliods  of  obtaining  back  the  sulphuric  acid 
used  ID  the  manufacture  of  soda.      Hundreds  of  thousands  of  pounds 


weight  of  sulphuric  acid  were  prepared  from  pyrites;  and  a  process  wa^ 
indicated  for  decomposing  gypsum.  Even  at  the  present  lime  large  quaa- 
tities  of  sulphuric  acid  continue  to  be  made  from  pyrites  ;  and  in  1842  the 
importation  of  sulphur  from  Sicily  was  not  one  third  of  the  amount  im- 
ported in  183G.  The  lecturer  described  the  various  compounds  of  sulphur 
with  oxygen ;  illustrating  experimentally  the  properties  of  sulphuric  acid- 
He  gave  a  detailed  account  of  the  present  method  of  preparing  sulphuric 
acid  on  the  large  scale  ; — imitating  it  on  the  lecture  table  by  causing  two 
streams  of  sulphurous  acid  and  nitric  oxide  gases  to  come  into  contact, 
together  with  steam  and  common  air,  into  a  large  glass  globe;  and  he 
explained  the  theoretical  nature  of  the  reactions  which  took  place  by  means 
of  diagrams.  The  leaden  chambers  employed  in  some  manufactories  were 
stated  to  be  of  immense  size — upwards  of  180  feet  long,  having  a  capacity 
of  35,000  cubic  feet,  and  being  capable  of  preparing  ten  tons  of  acid 
weekly.  The  great  saving  effected  by  the  modern  improvement  of  substi- 
tuting vessels  of  platinum  for  those  of  glass  for  tlie  final  concentration  of 
the  acid,  notwithstanding  tlie  euormous  price  of  the  former,  is  manifested 
by  the  fall  in  the  price  of  sulphuric  acid  from  4d.  to  I  Ad.  per  pound.  The 
lecturer  performed  a  series  of  experiments  in  illustration  of  the  valuable 
properties  of  sulphuric  acid.  He  adverted  to  its  great  use  as  an  elegant 
and  economical  means  of  refining  silver — and  to  its  introduction  into  agri- 
culture as  a  solvent  for  bonss,  by  which  phosphate  of  lime  is  not  only 
brought  into  a  liquid  state — and  thus  more  intimately  diffused  through  the 
soil — but  a  portion  of  phosphoric  acid  is  likewise  set  free  to  combine  with 
lime  or  other  basic  matters  in  the  soil.  The  lecture  was  concluded  by 
observations  as  to  the  manner  in  which  the  sulphates  act  as  manures— viz., 
by  furnishing  the  necessary  supply  of  sulphur  to  those  parts  of  plants  ia 
which  this  element  is  found — and  of  which  it  appears  to  be  an  essential 
constituent — viz.  the  gluten  and  albumen  of  the  several  varieties  of  graiQ, 
and  the  legumin  of  those  plants  which  are  called  leguminous. 


WARMING  AND  VENTIL.\TION   OF   THE    NEW  HOUSE  OF 

PEERS. 

We  have  been  requested  to  give  an  account  of  the  system  adopted  by 
Mr.  Barry,  for  the  warming  and  ventilating  the  New  House  of  Peers. 
We  cannot  do  better  than  give  Professor  Faraday's  account,  read  at  the 
Royal  Institution  : — 

Mr.  Barry's  plan  of  warming  and  ventilatingthe  three  rooms  to  which  he 
has  applied  it  (i.  c,  the  royal  ante-chamber,  the  house  of  peers,  and  the 
public  lobby),  consists,  first,  in  causing  a  current  of  air,  of  regulated  tempe- 
rature, to  pass  beneath  the  impervious  Boor  of  these  apartments,  and  after- 
wards to  rise  to  a  chamber  at  the  top  of  the  building,  from  whence  it  ig 
diffused  in  great  abundance,  but  imperceptibly,  throughout  the  three  apart- 
ments ;  and  secondly,  in  drawing  off  the  vitiated  air  and  discharging  it 
with  great  rapidity  into  the  atmosphere.  To  accomplish  these  objects,  Mr. 
Barry  has  achieved  expedients  for, 

1.  Warming  the  building  through  an  impervious  floor,  as  in  the  case  of 
a  Roman  bath.  2.  Effecting  a  system  of  currents.  3.  Providing  means  of 
causing  ten  thousand  cubic  feet  of  air  per  minute  to  proceed  in  a  prescribed 
course,  and  with  regulated  velocity. 

The  warming  is  effected  by  a  steam-cockle,  supplied  from  one  of  Lord 
Dundonald's  boilers  ;  it  is  traversed  by  a  quantity  of  air-tubes  firmly  fas- 
tened into  it.  The  air  which  passes  through  the  tubes  is  the  source  of 
warmth.  This  apparatus,  with  its  furnace,  is  placed  beneath  the  public 
lobby  ;  and  the  current  of  warm  air  passes  beneath  its  impervious  floor, 
then  beneath  that  of  the  House  of  Peers,  and  lastly,  beneath  the  floor  of 
the  royal  ante-chamber  beyond.  With  warmth,  the  air  acquires  a  certaia 
degree  of  motive  power  in  the  rising  parts  of  the  passages,  which  carries 
it  onwards  till  it  reaches  the  reservoir  chambers  at  the  summit  of  the 
building ;  from  thence  it  is  made  to  pass  down  into  the  apartments  by  their 
walls,  and  so  distributed,  without  draught,  to  be  breathed  by  the  inmates 
of  those  rooms.  This  gradual  diffusion  of  the  air  is  accomplished  by  a 
system  of  currents.  It  is  caused  by  subjecting  the  air  to  inequalities  of 
temperature.  Descending  by  the  walls  of  the  building,  it  is  cooled  by 
windows,  i*<c.,  and  thus  its  velocity  dowuwards  is  increased.  Arriving  at 
the  level,  at  which  it  is  at  once  heated  and  deteriorated  by  respiration, 
combustion,  &c.,  the  air  again  rises  in  the  centre  of  the  room,  and  passes 
through  the  ceiling  into  a  foul-air  chamber,  which  is  in  connection  with  a 
chimney.  Through  this  chimney  the  air  is  driven  by  the  third  expedient 
adopted  by  Mr.  Barry,  viz  ,  draught  of  the  flue, — and  a  peculiar  motive 
power  furnished  by  Bell's  steam-jet  [see  Joiiinai,  last  month,  page  230,] 
a  source  of  force  which  has  so  many  philosophical  considerations  connected 
with  it,  that  iMr.  Faraday  expressed  it  his  intention  of  making  it  the  sub- 
ject of  a  future  day's  discourse.  He  therefore  limited  himself  at  pre- 
sent, to  the  simple  statement  that  steam  produced  under  321b.  pressure  oa 
the  square  inch,  will  set  in  motion  217  times  its  bulk  of  air. 

In  the  course  of  his  communication,  Mr.  Faraday  described  the  arrange- 
ments made  by  Mr.  Barry  to  clear  tlie  air,  and  to  regulate  its  velocity,  so 
as  to  prevent  the  possiliility  of  draughts  coming  on  any  inmates  of  the 
apartments.  He  showed  how  the  steam-cockle,  employed  to  give  warmth 
in  winter,  might,  by  filling  it  with  water  from  the  Artesian  well,  become  a 
source  of  coolness  in  summer.  These,  and  many  other  important  arrange- 
ments, were  illustrated  by  sections  in  relief. 
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The  advantages  expected  from  this  mode  of  ventilation,  are,  1.  The  pre- 
vention of  local  draughts.  2.  The  prevention  of  the  stains  and  disfigure- 
ments resulting  from  such  draughts.  3  The  avoidance  of  all  movement 
and  dispersion  of  dirt  and  dust  of  the  house  by  currents  occasioned  in  it, 
which  currents,  if  existing,  would  tend  to  render  the  air  impure.  4.  The 
avoidance  of  all  sudden  change  of  temperature.  Finally,  it  was  noticed 
that  all  parts  of  the  house  were  fire-proof.  Mr.  Faraday  then  took  occa- 
sion to  remark  that  this  scheme  of  ventilation  was  under  a  disadvantage  in 
the  present  case,  as  it  had  to  be  adapted  to  buildings  which  were  not  plan- 
ned with  reference  to  it. 


DREDGE'S  SUSPENSION  BRIDGES  IN  INDIA. 

Major  Goodwyn  has  addressed  the  following  letter  to  the  Editor  of  the 
Englishman  (Published  in  India  in  reply  to  Mr.  Dredge's  remarks): — 
"  Sir,  Adverting  to  a  statement  which  lately  appeared  in  your  paper,  and 
■which,  with  certain  commenls,  has  found  its  way  into  the  Star  and 
]ila(lras  Spectator,  relative  to  the  failure  of  an  iron  bridge  on  the  taper 
chain  principle,  manufactured  by  the  patentee,  Mr.  Dredge,  sent  out  by 
him,  and  put  up  at  Jessore,  I  feel  myself  bound  to  offer  a  few  words,  as 
the  measures  of  the  Government  have  been  misrepresented,  and  the  facts 
of  the  case  considerably  distorted.  The  span,  width  of  roadway,  height  of 
point  of  suspension,  being  necessary  data  to  furnish  Mr.  Dredge  witli, 
these  dimensions,  and  these  alone,  as  connected  with  the  required  strength 
of  the  iron- work,  were  sent  to  him,  and  he  was  further  particularly  instructed 
to  form  the  eyes  of  his  links  in  a  peculiar  way  (which,  however,  he  did 
not  observe).  Mr.  Dredge,  as  I  before  said,  required  the  above  data  on 
which  to  calculate  the  strength  of  his  ironwork,  and  the  angles  at  which 
his  rods  were  to  be  placed.  Not  one  of  these  details  was  sent  from  here, 
nor  was  it  likely  he  would  have  adhered  to  them  if  they  had  been,  for  it 
■was  naturally  his  interest  to  protect  his  patent  by  every  care  he  could  be- 
stow, and  it  is  sufficiently  evident  he  did  attempt  it  when  he  made  the  longi- 
tudinal beams  2.5  per  cent,  above  what  he  was  in  the  haljit  of  doing,  not  '  as 
the  drawings  warranted,'  for  no  drawing  went  from  this  country,  saving 
a  tracing  of  the  masonry  design,  and  section  of  the  river,  with  sundry 
queries  relative  to  the  retention  of  the  chains  in  the  ground.  To  prove 
that  the  drawings  of  the  iron-vTork  came  out  from,  instead  of  going  to  Mr. 
Dredge,  I  send  you  his  sheet  of  plans,  which  were  accompanied  by  most 
elaborate  injunctions,  all  of  which  were  fulfilled,  and  the  bridge  was  most 
correctly  put  up.  Yet  the  bridge  fell,  though  it  might  have  been  standing 
now  if  it  had  only  been  subjected  to  the  ordinary  traffic  of  the  country, 
and  guarded  from  the  unusual  crowd  to  which  it  was  exposed. 

"1  have  said  already  more  than  I  intended;  suffice  it  to  add,  that  once 
a  sincere  admirer  of  the  system,  I  have  had  experience  enough  to  discover 
its  defects ;  full  explanations  and  refutations  of  Mr.  Dredge's  statement 
have  been  sent  to  the  scientific  journals  in  England,  and  will  appear  in 
due  course,  as  will  also  an  elaborate  treatise  on  the  system  in  all  its  bear- 
ings :  let  the  discriminating  public  wait  a  little,  and  hear  both  sides  of  the 
question." 


NOTES  OF  THE  MONTH. 

Centre  Punch. — It  is  customary,  in  moving  the  "  centres"  of  a  piece  of 
iron  intended  to  be  turned,  to  drive  a  centre  punch  into  the  holes  previously 
made ;  first,  at  an  angle,  in  order  to  force  tiie  metal  over  to  the  side  re- 
quired, and  then,  to  drive  it  in,  perpendicularly,  in  order  to  give  the  hole  the 
proper  shape  for  the  lathe  centres.  This  is  frequently  repeated,  until  the 
hole  is  mutilated,  or  driven  so  deep  as  to  be  objectionable,  and  is  absolutely 
barbarous  on  a  nice  piece  of  work.  There  are  other  modes  of  moving  the 
centres  of  accurate  work,  such  as  the  scraper  and  centreing  drill,  but  this  is 
the  mode  generally  adopted  on  account  of  convenience,  and  has  done  injury 
to  much  fine  machinery.  The  new  plan  adopted  for  this 
purpose,  which  I  saw  in  a  small  shop  at  Massuchusetts,  appears 
to  me  to  be  equally  convenient  with  the  ordinary  centre-punub, 
while  it  is  quite  as  perfect  and  unobjectionable  as  any  of  the 
more  tedious  modes.  This  tool  is  formed  by  making  the  conical 
point  of  a  centre-punch  on  an  angle  with  its  shaft.  It  will  be 
readily  seen  that  by  using  this  punch,  the  hole  will  be  more 
easily  moved  laterally,  that  its  uniform  conical  shape  will  be 
preserved  perpendicular,  and  that  the  distance  of  moving  it  may 
be  accurately  managed  by  the  blow  of  the  hammer  upon  the 
punch. — P.  B.  TrLER,  New  Orleans. 
Skimming  Ladles  for  Pouring  Cast  Iron. — In  a  foundry  at  Connecticut, 
there  is  a  mode  of  skimming  small  ladles  for  pouring  cast  iron,  which  is 
found  to  be  very  useful.  It  consists  in  riveting  a  small  bar  of  iron  across 
the  top  of  the  ladle,  just  at  the  back  of  the  mouth,  and  covering  it  with 
clay,  the  same  as  at  the  bottom  of  the  ladle,  to  prevent  its  cooling  the 
melted  iron.  The  bar  should  extend  far  enough  below  the  top  of  the  ladle 
to  commence  skimming  from  the  first,  and  near  enough  to  the  mouth  to 


continue  until  all  is  poured.  I  saw  some  ten  or  fifteen  persons  pouring  with 
these  ladles,  while  not  one  was  required  to  skim,  and  I  was  told  that  no 
objection  was  found  to  it  in  any  respect. — Ibid. 

The  most  ExtcHsire  Manual  Structure  is,  undoubtedly,  the  great  Chi- 
nese wall.  It  is  24  feet  high  and  10  feet  wide,  and  reaches  to  the  extent 
of  from  2,000  to  2,400  miles,  over  mountains,  precipices,  and  rivers,  up  to 
the  sea  on  one  side,  and  the  inaccessible  mountains  of  Thibet  on  the  other. 
The  (Chinese  truly  call  it  one  of  their  wonders  of  the  world — as  the  slone 
used  for  its  construction,  if  placed  one  beside  the  other,  would  suffice  to 
encompass  the  whole  circumference  of  the  globe.  The  entire  history  of 
this  construction  is  wrapt  in  similar  obscurity  with  that  of  the  Pyramids 
of  Egypt.  Chinese  documents  ascribe  to  the  founders  of  the  empire  the 
benefit  of  a  vast  system  of  drainage  and  exsication  of  the  land,  after  which 
came  the  great  world-dearth  of  seven  years,  &c. 

Malleable  Glass. — Prof.  Schonbein  has  discovered  a  substitute  for  glass. 
It  consists  of  pulp  of  common  paper,  made  transparent,  by  causing  it  to 
undergo  a  certain  transformation,  which  the  Professor  calls  catalytic.  With 
this  paper,  made  waterproof,  is  manufactured  perfectly  transparent  window- 
panes,  vases,  and  bottles,  which  will  not  easily  break. 

Dover  Landing  Pier. — The  lords  of  the  Admiralty  have  at  length  been 
pleased  to  give  their  sanction  to  the  erection  of  a  landing  pier  in  Dover 
Bay,  according  to  the  plans  prepared  by  Messrs.  Birch,  and  submitted  to 
them  by  the  Town  of  Dover.  The  commissioners  of  the  harbour  also  have 
given  their  assurance  that  the  measure  shall  meet  with  every  assistance  from 
them.  A  company  is,  therefore,  now  forming  for  the  purpose  of  carrying 
out  this  desirable  work,  and  it  is  determined  to  use  every  endeavour  to  get 
the  erection  completed  during  the  present  season.  The  pier  will  extend  800 
feet  into  the  sea,  and  at  its  extremity  will  be  a  lozenge  construction  of  four 
sides,  afl"ording  to  steamers  not  only  unusual  accommodation  iu  coming 
alongside,  but  the  certainty  of  a  good  lee  in  stormy  weather.  The  advaa 
tages  of  the  pier  will  be  greatly  felt  by  the  mail  establishments  of  the  Bri- 
tish and  foreign  governments,  who  have  expressed  their  willingness  to  enter- 
tain the  question  of  an  annual  grant  for  its  use, — as  well  as  by  the  conti- 
nental steamers,  who  will  thus  be  enabled  to  effect  a  landing  of  passengers 
at  low  tide,  which  is  a  question  of  great  importance  to  Dover,  and  enables 
it  to  maintain  its  high  position  as  a  point  of  embarkation  to  the  continent. 

"  The  Express"  steam  vessel,  built  for  the  South  M'estern  Steam  Naviga- 
tion Company  for  the  Southampton  and  Havre  station,  by  Messrs.  Ditchburn 
and  Mare,  and  fitted  with  engines  by  Messrs.  Maudslays  and  Field,  made  an 
experimental  trip  on  the  Thames  on  the  4th  ult.  It  is  stated  she  performed 
the  distance  from  the  Nore  lights  to  Blackwall,  a  distance  of  47  miles,  in 
2  hours  and  8  minutes.     {Qy.  with  tide.) 

Brighton  and  Continental  Steam  Packet  Company — The  two  boats  built 
for  this  company  have  been  running  from  Shoreham  to  Havre  since  the  1st 
ult.,  and  have  answered  the  directors'  expectations  in  every  respect.  One  of 
the  boats  ran  the  distance  (84  nautical  miles)  in  G|  hours.  When  the 
Dieppe  railway  is  open,  Dieppe  will  be  the  port  instead  of  Havre.  When 
the  works  at  Newhaven  are  completed,  that  port  will  be  the  place  of  depar- 
ture instead  of  Shoreham,  by  which  a  saving  of  J  or  J-  of  an  hour  will  be 
effected,  and  in  fine  weather  the  boats  will  frequently  go  over  in  about  four 
hours. 

Railway  Opened. — On  the  20th  ult.,  a  further  extension  of  the  South 
Devon  railway,  from  Newton  to  Totness,  a  distance  of  8|  miles,  was  opened. 

Short  Time  for  Building  Operatives. — We  are  happy  to  state  that  a  system 
of  leaving  off  work  on  Saturdays  at  4  o'clock  is  about  to  be  carried  out :  it 
has,  we  understand,  been  already  adopted  among  the  carpenters  and  joiners 
of  London,  in  the  shops  of  Mr.  Thomas  Cubitt,  Mr.  William  Cubitt,  Mr. 
Baker,  Mr.  Piper,  Mr.  Jackson,  Mr.  Lee,  Mr.  Seth  Smith,  &c. 

Prevention  of  Iron  from  Rusting. — The  Royal  College  of  Chemistry  ofi'ers 
a  premium  of  f  1,000  for  the  discovery  of  a  method  of  rendering  iron,  when 
used  for  ordinary  purposes,  as  little  liable  to  rust  as  copper. 

Printing  Types. — M.  Coblentz,  a  topographic  printer  in  France,  states  that 
type  may  be  hardened  by  galvanism. 

Grindstones. — M.  Jules  Pugeot,  of  Herimoncourt,  has  adopted  a  plan  to 
preserve  bis  workmen  from  the  ill  effects  presented  by  the  use  of  grindstones 
in  his  factory,  by  applying  a  ventilator  to  carry  off  the  siliceous  dust  before 
it  can  reach  the  mouth  or  nostrils. 

Conversion  of  Diamonds  into  Coke. — At  the  meeting  of  the  British  Asso- 
ciation, Dr.  Faraday  exhitiited  some  diamonds,  which  he  had  received  from 
M.  Dumas,  which  had,  by  the  action  of  intense  heat,  been  converted  into 
coke.  In  one  case,  the  heat  of  the  flame  of  oxide  of  carbon  and  oxygen 
had  been  used— in  another  the  oxy-hydrogen  flame — and  in  the  third  the 
galvanic  arc  of  flame  from  a  Bunsen  battery  of  100  pairs.  In  the  last  case, 
the  diamond  was  perfectly  converted  into  a  piece  of  coke — and  in  the  others 
the  fusion  and  carbonaceous  formation  were  evident.  Specimens  iu  which 
the  character  of  graphite  was  taken  by  the  diamond,  were  also  shown.  The 
electrical  character  of  these  diamonds  were  stated  also  to  have  been 
changed — the  diamond  being  an  insulator,  while  coke  is  a  conductor. 

Iron  for  Girder  Bridges. — Mr.  Murray,  a  valuable  contributor  to  the 
Mining  Journal,  suggests  that  iron  girders  and  similar  supports  ought  never 
to  be  made  of  cast  iron,  but  of  wrought  iron,  and  composed  of  plate  ; 
twisted  previously  into   a  rope,  and  finally  moulded  into  the  required  forms 
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a  tnwty  "  Toledo,"  or  a  Damascus  blade,  being  so  worked  and  moulded,  will 
bend,  indeed,  but  never  break. 

The  City  of  Mexica. — Conspicuous  among  the  beanty  and  uiagni5cence  of 
the  grand  city  of  Mexico  is  the  Main  Plaza.  It  covers  an  area  of 
twelve  acres,  i)aved  willi  marble,  forming  one  of  tlie  most  beautiful  prome- 
nades in  the  world.  On  every  side  of  this  great  square  magnificent  and 
costly  public  buildings  are  situated.  On  one  side  is  seen  the  spacious  cathe- 
dral, wliicli  extends  the  whole  length  of  the  square,  and  the  covernui'^nt 
palace  extends  the  whole  length  of  another  side.  The  cathedral  is  erected 
on  the  site  of  the  great  iilol  temple  of  the  Aztecs,  and  the  government  pa- 
lace on  the  ground  of  the  palace  of  the  great  Montezuma.  The  amount  of 
wealth  in  the  cathedral  is  incredible.  The  altar  is  covered  with  plates  of 
massive  silver  and  beautified  with  ornaments  of  massive  gold.  The  balus- 
trade enclosing  the  altar  extends  a  length  of  100  feet;  and  is  made  of  a 
massive  composition  of  gold,  silver,  and  copper,  the  value  of  which  is  exceed- 
ingly great.  Statues,  vase-,,  and  candlesticks,  of  gigantic  size,  are  scattered 
through  the  building;  and  w4en  we  know  that  these,  too,  are  made  from 
the  precious  metals,  we  car  form  an  idea  of  the  immense  wealth  of  this 
cathedral.  There  are  about  80  churches  in  addition  to  the  cathedral,  richly 
ornamented  with  gold,  silver,  and  precious  stones ;  and  it  is  supposed  that 
the  wealth  which  is  exhibited  in  this  manner  is  as  nothing  to  the  immense 
treasures  that  are  kept  in  concealment  by  the  priests.  The  city  of  Mexico 
can  also  boast  of  a  splendid  theatre  or  opera-house,  which  was  erected  at  an 
immense  cost,  and  is  capable  of  seating  10,000  persons  comfortably.  On 
the  western  side  of  the  city  is  another  square  of  45  acres,  with  a  fountain  in 
the  centre.  It  is  laid  out  into  pleasant  walks,  and  much  frequented  in  the 
evening  as  a  promenade.  The  city  of  Mexico,  like  the  city  of  New  York, 
has  its  fashionable  drive — its  Third  Avenue.  We  must,  however,  acknow- 
ledge that  our  Third  Avenue  cannot  be  compared  to  it  for  beauty  and  ex- 
tent. Some  idea  of  its  extent  may  be  formed  from  the  fact  that  it  is  one 
mile  wide  ;  on  which  the  most  splendid  carriages,  in  innumerable  numbers, 
may  be  seen  every  evening.  It  is  not  unusual  to  see  7,000  or  8,000  horse- 
men and  2,000  carriages  on  it  at  the  same  time. — Neio  York  Herald. 

Improved  Locomotive  Engine. — For  some  time  past  considerable  atten  " 
tion  has  been  excited  among  parlies  connected  with  locomotive  transit  by 
the  performance  of  an  enguie  built  upon  a  new  principle  by  Mr.  Cramp- 
ton,  civil  engineer  [s»e  Juiirnnl,  p.  153],  and  upon  which  very  extensive 
experiments  have  lately  been  made  on  the  London  and  Norlh-Western 
railway.  The  engine  in  question  which  has  been  for  a  few  weeks  taking 
the  express,  mail,  aud  ordinary  trains  on  that  line,  and  performing  its 
work  in  such  a  manner  as  to  effect  a  saving  of  from  20  to  50  minutes  in  a 
through  distance  of  50  or  GO  miles,  was  tried  last  week  without  a  traiu, 
for  the  purpose  of  testing  its  rate  of  speed  :  when  it  was  found  that  with 
Capt.  Coddington,  inspector-general  of  railways,  Capt.  Simmonds,  as- 
sistant-inspector, aud  the  patentee,  Mr.  C'rampton,  on  the  engine,  it  at- 
tained the  extraordinary  speed  of  75  miles  per  hour,  on  a  level,  immedi- 
ately after  surmounting  a  gradient ;  and  that  at  this  rate  there  was  a  total 
absence  of  all  vibration,  and  a  steadiness  of  movement  perfectly  surprising. 
These  great  advantages  are  effected  in  Mr.  Crampton's  engine  by  the 
centre  of  gravity  being  brought  down  to  its  lowest  possible  point ;  the 
boiler,  in  fact,  being,  in  this  machine,  within  2  feet  9  inches  of  the  rails, 
whilst  in  engines  of  the  old  construction  it  ran,  at  the  very  least,  5  inches 
above  their  level.  The  peculiarities  of  this  engine  consist  in  the  driving- 
wheels  being  placed  at  the  foot-plate  end  of  the  boiler  ;  by  w  hich  means 
the  boiler  itself  can  be  brought  down  close  to  the  supporting  axles  of  the 
engine — and,  from  tlie  peculiarity  of  form  before  mentioned,  any  size  of 
driving-wheel  may  be  used  without  interfering  with  the  position  ot  the 
boiler,  so  that  longer  boilers  can  be  used  if  necessary.  Another  advantage 
secured  by  this  method  of  building  engines  is,  that  no  part  of  the  engine 
overhangs  the  wheels;  iuasmuch  as  the  fire-box  is  extended  under  the 
boiler  and  driving  axle — by  which  also  the  distance  belweeu  the  extreme 
wheels  is  reduced  3  feet.  The  engine  in  question,  the  Namur,  has  only 
13  feet  between  them,  whilst  in  ordinary  engines  the  same  amount  of 
power  would  require  10  feet. 


XiIST    OF    THE-W    PATEIUTS. 

GBANTGD  IN  ENGLAND  FROM  JUNE  26,  TO  JULY  19,  1817. 

Six  Monl/ts  allowed/or  Enrolment,  U7iless  otherwise  expressed. 


Robert  Wilson,  of  Low  Moor  Iron  Works,  Bradley,  Yovljshire,  englnefr,  for  "  Improve- 
nients  In  macliinery  and  tile  arrnngcinents  thereof  for  forging,  stamping,  punching,  cut- 
ting, aud  pitBS  ng  metuls  and  other  suljstances."— Sealed  June  20. 

Ureli  Correlli  Hill,  of  New  York.  U.S.,  professor  of  music,  for  "a  mode  or  modes  of 
producing  luusictil  sounds."— June  28. 

William  Edward  Newton,  of  Chancery.lane,  civil  engineer,  for  "  certain  Improvements 
i«  manufacturing  wheels."     (A  comouiuicatios.)— Juue  28. 

_^  Henry   Hornblower,  of  Dalgleish-place,  Commercial-road,  Middlesex,  engineer,  for 
certain  Improvements  in  obtaining  motive  power," — June  28. 


Frederick  Chaplin,  of  Bishops  Stortford,  Hertfordshire,  tanner,  for  "  Improvements  in 
card  cises  and  retaining  or  fastening  papers,  deeds,  and  fabrics." Jtne  2i^. 

Paul  Gilbert  Preller,  of  Rue  de  Rivoli,  Paris,  gentlemau,  for  "  Improvements  in  the 
manufacture  of  dry  sulphuric  acid,  and  in  the  manufacture  of  smoking  or  Nurdhausen  stii- 
pburic  acid.'      (A  communication.} — June  29. 

Joseph  Brcwne  Wilks,  Esq.,  of  Cbesterfield  Park,  in  the  county  of  Essex,  for  "  Im- 
proTeroents  in  the  manufacture  of  oil  from  certain  nuts,  from  which  oil  has  not  been  be- 
fore nianulactuted,  and  producing  a  vegetable  substance,  and  the  application  tbereof  for 
the  purpose  of  atfording  light  aud  other  U3»s." — July  3. 

Eliza  Tonge,  in  the  county  of  Lincoln,  for  "  Improvements  in  amuntnting  glass."—' 
July  ;i. 

Robert  Weare,  of  Argyle-street,  Birkenhead,  in  the  county  of  Chester,  watch  and  clock 
maker,  for  "  Improvements  in  clocks  or  time-keepers." — July  3. 

Alexander  Mitchell,  of  Brickfields,  in  the  parish  of  Ballymacarrell,  Ireland,  civil  engi- 
neer, of  an  extension  of  letters  patent  granted  to  him  by  His  late  Majesty  King  William 
the  Fourth,  dated  the  4th  day  of  July,  in  the  4th  year  of  his  reign,  lor  the  term  of  four- 
teen years,  from  the  4th  cf  July,  l«t7,  for  bis  invention  of  a  dock  of  improved  construc- 
tion to  facilitate  the  repairing,  building,  or  retaining  of  ships  and  other  floating  vessels 
and  that  certain  parts  employed  in  the  construction  of  the  said  dock  are  also  applicable 
to  other  purposes." — July  3, 

George  Alexander  Miller,  of  Piccadilly,  in  the  county  of  Middlesex,  for  "  Improvements 
in  lamps." — July  3. 

George  Augustus  Haddart,  Esq.,  of  Brynter,  in  the  county  of  Caernarvon,  for  ■•  certam 
Improved  apparatus  for  the  cultivation  of  land."— July  3. 

John  Hunt,  of  Birmingham,  brass-founder,  for  "  a  certain  Improvement  or  certain  im- 
provements 10  eSecting  the  combustion  of  gas,  oil.camphiue,  and  other  substances  which 
are  or  may  be  burned  lor  the  production  of  light." — July  3. 

Jeremiah  Brown,  of  Kiugswinford,  in  the  county  of  Stafford,  roll  turnir,  for  "certain 
Improvements  in  rolls  and  machinery  used  in  the  manufacture  of  iron;  also  in  rolls  and 
machinery  for  shaping  a  fashioning  iron  for  various  purposes."— July  3. 

John  Ray,  of  Albion-terrace,  Commercial-road,  East,  for  "  Improvements  in  construe* 
ting  or  fitting  the  interior  parts  of  ships  or  other  vessels,  warehouses  and  other  depots, 
for  the  purpose  of  facilitating  the  delivering  or  removing  Ironi  ships,  vessels,  warehouses, 
and  other  depots,  of  the  cargoes  or  contents  thereof." — July  3. 

William  Edwards  Staite,  of  Lombard-street,  gentleman,  for  "certain  Improvements  ia 
lighting,  aud  in  the  apparatus  or  apparatiues  connected  therewith."— July  3. 

Theodore  Claeys,  of  OstenJ,  in  the  kingdom  of  Belgium,  and  Louis  Francois  Strand, 
gentleman,  of  the  same  place,  for  "  Iraprovemenls  in  the  manufacture  of  various  articles 
from  cork."— July  3. 

John  Carr,  of  Blackburn,  in  the  county  of  Lancaster,  for  "certain  Improvements  In 
looms  for  weaving." — July  3. 

George  \\'ioslow,  of  Boston,  in  the  Slate  of  Massachusets  aud  United  States  of  America, 
merchant,  for  "  Improvements  in  machinery  for  manufacttuing  tiles  and  rasps."  (A. 
communication.) — July  3. 

Edmund  Wheeler,  of  Basingstoke,  in  the  county  of  Hampshire,  ironmonger,  for  "Im- 
provements ill  valves  for  steam  and  other  engines."    (A  communication.) — luly  3. 

John  Harvey,  sadler,  of  Holbeck,  Leeds,  Scotch  iron  merchant,  for  "  Improvements  la 
constructing  bridges,  aqueducts,  and  similar  structures." — July  7, 

Samuel  Stokes,  of  Monkwell-street,  carpenter,  for  "  an  Improved  machine  for  tracing 
or  engraving  from  solid  bodies,  or  subjects  in  relief." — July  10. 

Robert  William  Sievier,  cf  Henrietta-street,  Cavendish-square,  Middlesex,  gentleman, 
for  "an  Improved  material  or  materials  for  purifying  or  decolorizing  bodies,  which  ma- 
terial or  materials  may  also  be  employed  as  manure  aud  pigments  and  for  other  like  pur- 
poses."—July  12. 

William  Edward  Newton,  of  66,  Chancery-lane,  civil  engineer,  for  "  certain  Improve- 
ments in  the  manufacture  of  screws."     (A  communication.) — July  12. 

William  Langley  Beale,  of  Whitstable,  in.  the  county  of  Kent,  smith,  for  "  Improve- 
ments in  the  construction  of  anchors." — July  13. 

Alfred  Vincent  Newton,  of  GiJ,  Chsncery-lane,  Middlesex,  mechanical  draughtsman,  for 
"  certain  Improvements  applicable  to  locomotive  engines  and  carriages  employed  on  rail- 
ways."    (A  communication.) — July  13. 

William  Heusman,  of  Woburn,  in  the  county  of  Bedford,  for  "  certain  Improvements 
in  thrashing  niachine£."^July  17. 

Pierre  Armand  Lecomte  de  Fontainemoreau,  of  4,  South-street,  Finsbury,  for  "certain 
Improvements  in  machinery,  for  preparing  cotton  and  other  fibrous  substances.*' — July 
17. 

Henry  Bessemer,  of  Baxter-house,  Old  St.  Pancras-road,  Middlesex,  engineer,  for  "  Im- 
provements in  the  manufacture  of  plates,  sheets,  or  panes  of  glass." — July  17. 

William  S.  Henson,  of  the  city  of  London,  for  "  certain  Improvements  in  the  construc- 
tion of  razors  for  shaving." — July  17. 

Robert  William  Sievier,  of  Henrietta-street,  Cavendish.square,  Middlesex,  gentleman, 
for  "  Improvements  in  stamping,  marking,  cutting,  embossing,  or  printing." — July  17. 

John  Sykes,  aud  Adam  Ogden,  both  of  Huddersfield,  in  the  county  of  York,  for  "  Im- 
provements in  machinery  for  cleaning  wool,  cotton,  and  simitar  fibrous  substauces,  from 
burs,  motes,  and  other  extraneous  matters." — July  17. 

James  Whitley,  of  Botavy,  in  the  township  of  fllorton,  in  the  palish  of  Bingley,  York- 
shire, for  "certain  Improvements  in  the  mode  of  washing,  scouring,  and  drying  of  wool, 
alpaca,  mohair,  cotton,  aud  other  fibrous  substances." — July  19. 

Edward  Light,  of  Esther- terrace,  Bermondsey,  master  mariner,  for  "  Improvements  in 
apparatus  lor  supporting  or  buoyiog  up  persons,  boats,  and  other  bodies  whan  in  the 
water."— July  111. 

Joseph  Tall,  of  Brixton,  Surrey,  builder,  for  "Improvements  in  apparatus  for  setdog 
saws  "^July  11). 

Edward  Slaughter,  of  Avon-side  Iron  Works,  Bristol,  engineer,  for  "  Improvements  in 
locomotive  engines." — July  19. 

Anthony  Bernard  Von  Rathen,  of  Putney,  Surrey,  civil  engineer,  for  "certain  universal 
wheels  or  improved  direct  rotary  engines,  to  be  worked  by  steam,  air,  or  any  other  elastic 
power."— July  19. 

Joseph  Jean  Baranoivski,  of  3,  Rue  Neuve  Clictry,  in  the  city  of  Paris,  gentleman,  for 
"  a  ready-reckoning  machine." — July  19. 
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BUCKINGHAM  PALACE. 

(With   an    Engraving,   Plate   XIV.) 
Although  we  exhibit  the  Park  front  of  tlje  new  range  of  bnilding  which 
is  being  added  to  tlie  Palace,  we  are  unable  to  speak  as   to  more   than   i!s 
exterior,  the  designs  presented  to  Parliament  being  nnaocompanieil  by  any 
description  or  any  explanatory  Report  by    the   architect   himself,  notwith- 
Standing   that    something    of    the    kind,   in   addition   to    drawings,    might 
properly  enough  have  been  "  presented  to  both    Houses  of  Parliament  by 
command  of  her  Majesty."     We  therefore,  not  being  so  intuitively  saga- 
cious in  matters  of  architecture  as,  it  would  seem,  tiie  two  "  Houses"  are, 
are  greatly  at  a  loss  to  understand  a  variety  of  particulars  that  ought  to 
be  taken  into  consideration,  for  we  do  not  get  even   so  much  as  a  single 
plan  to  make  us  acquainted  with  Ihe  general  interior  arrangements,  and  to 
enable  us  to  judge  how   far  Mr.  Blore  has  been  controlled   by  positive 
exigencies  of  accommolalion,  to  the  injury  of  external  character,— which 
latter,  if  the  truth  may  be  spoken,  is  but  ordinary  in  quality  and  common- 
place in  regard  to  composition.     Had  it  been  for  what  is  called  a  "  Ter- 
race," or  the  side  of  a  square,  or  any  similar   range  of  houses  combined 
into  a  general  architectural  fac^ade,  the  elevation  might  deserve  the  epithet 
"  palatial,"  whereas  being  for  the  principal  public  front  of  The  Palace,  it 
partakes  by  far  loo  much  of  "the  dwelling-house"  physiognomy,  undoubt- 
edly of  a  superior  kind.     Besides  being  divided   into  five  markedly  dis- 
tinct porlions,  that  have  the  look  of  being  so  many  separate  residences, 
each  with  its  own   entrance,   Ihe   fapade  is  in   one  respect,  if  no  other, 
greatly  less  dignified  than  some  of  our  club-houses,  the  latter  not  having— 
at  least,  not  showing  externally— any  chamber-floor,  or  one  of  lodging- 
rooms,  over  the  principal  floor  ;  whereas  here,  there  not  only  is  such  floor, 
but  it  is  made  quite  as  important  as  the  other,  so  that  except  what  distinc- 
tion it  receives  from  its  window-dressings,  instead   of  plainly  expressing 
itself  as  a  lofty  slate  floor,  that  first-floor  is  made  of  no  more   imporlance 
than  the  one  over  it.      For  want  of  plans,  we  cannot  say  whether  such  is 
really  the  case  or  not,  but  it  does  look  very  much  as  if,  inslead  of  contain- 
ing a  ball-room  and  other  additional  state  apartments  for  public  entertain- 
ments, the  new  building  was  intended   to  consist  entirely   of  offices   in  its 
lower  part,  and  in  its  upper  one  to  aflord  the  same  sort  of  residence  and 
lodging  accommodation  as  has  hitherto  been  provided  in  the  original  wings 
of  the  palace  ;  and  as  if  the  latter— the  south  one  at  least— was  now  to  be 
cleared  out  and  converted  into  a  ball-room,  &c.,  in   immediate  connection 
with  the  present  grand  staircase      Unless  one  of  the   wings  is   to  be  en- 
tirely re-arranged  internally,  we  do  not  see  how  there  can  be  any  suitable 
communication  between  Ihe  present  state  apartmenis  and  any  others  in  the 
new  building.     By  referring  to  the  plan   of  Buckingham  Palace,  as  given 
in    the    second   edition  of  "The  Public  Buildings  of  London,"  it   will  be 
seen  that  by  forming  an  approach  from  the  grand  staircase  into  Ihe  spacious 
octagon  room  on  that  side,  converting  that  octagon  into  an  ante-saloon  to  a 
ball-room  or  other  spacious  and  lofty  hall  for  public  enlerlainmenis,  made 
to  occupy  the  %vhole  of  that  wing  and  what  will  be  added  in  depth  by  the 
new  buil<ling  (making  allogether  about  250  feet  from  the  octagon  I,  a  most 
important  addition  might  have  been  made  to  existing  state  apartments,  in 
(heir  immediate  propinquity,  but  at  Ihe  same  time  so  as  to  keep  the  one 
suite  perfectly  independent  of  the  other,  at  the   same   time  allowing   them 
both  to  be  thrown  open  at  once,  with  direct   communication  l)etween   them 
whenever  the  occasion  might  require  it.    The  arrangement  we  have  pointed 
out  could  hardly  fail  to  be  productive  of  an  unusual  degree  of  archilectural 
display- uf  boih  eliect  and  climax,  even  were  the  230  feet   of  length    from 
Ihe  octagon  divided  into  two  halls  of  entertainment,  a  larger  and   smaller 
one,  the  former  being  of  course  placed  last.     But  we  ourselves  are  now 
building— not  exactly  a  palace,  but  a   mere  castle  in  the  air.      We  must 
therefore,  be  content  to  let  what  we  have  been  saying  pass  for  mere  moon.' 
shine. 

Said,  perhaps,  it  may  be,  that  after  all,  the  public  need  not  give  them- 
selves any  concern  whatever  about  internal  arrangement  and  accommoda- 
tion ;  since  all  that  will  fall  to  their  share  will  be  exiernal  appearance 
alone.  One  circumstanne  will  certainly  be  in  favour  of  the  New  Build- 
ing, namely,  it  being  about  ten  or  twelve  feet  higher,  and  being  advanced 
so  much  forwarder  it  will  show  itself  more  conspicuously;  at  Ihe  same 
time,  owing  to  its  forming  a  single  general  mass,  it  will  not  possess  any 
play  of  perspeclive,  nor  any  of  that  relief  and  contrast  of  light  and  shade 
which  now  take  place  when  the  sun  strikes  on  one  of  the  wings  on  ils  side 
towards  the  court  while  the  rest  is  in  shadow.     The  aspect  of  the  Park 
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front  of  the  Palace  is  certainly  an  unfortunate  one,*  it  being  such  as  lo 
render  that  facade  a  mass  of  shadow, — an  inconvenience  which  it  has  been 
attempted  to  keep  out  of  sight  in  the  pictorial  perspective  vievv  accom- 
panymg  the  two  elevations  by  a  device  far  more  ingenious  than  praise- 
worthy, the  sun  being  there  made  to  shine  upon  the  building  from  the 
north-east,  which  gr.iphic  fiction,  besides  setting  oil'  the  east  front  itself  to 
full  advantage,  performs  the  very  good-natured  service  also  of  throwing 
into  shadow  the  south  side,— whereas,  in  reality,  the  efl"ect  will  be  just 
the  reverse,  since  the  latter,  which  forms  no  architectural  fafade  at  all,  but 
is,  on  the  contrary,  an  arrant  jumble,  will  be  lit  up  by  the  sun,  while  the 
Park  facade  will  be  buried  in  shadow.  Nevertheless,  such  is  the  truth- 
fulness of  a  drawing  "  presented  to  both  Houses  of  Parliament,"  in  order 
to  enlighten  their  aesthetic  optics.  For  our  part,  we  very  much  question 
if  any  of  those  noble  personages  who  affixed  their  signatures  to  what  Wiis 
presented  to  them,  so  much  as  noticed  the  fiction  palmed  upon  them. 

Having  to  contend    with    an   unfavourable  aspect,  Mr.  Blore  ought  to 
have  exercised  his  ingenuily  by  studying  how  not  only  to  overcome  that 
disadvantage,  but  elicit  some   unusual  effects.     He  might  have  taken  a 
hint   from  those  exceedingly   picturesque   bits  of   architecture,  the  open 
loggias  in  Ihe  Terrace  fapade  of  Somerset  place.     Somelhiug  of  that  kind, 
admitting  a  brilliant  light  through  a  double  range  of  columns  seen  in  bold 
relief  against  the  sky   (for  the  buildings  in  ihe  rear  would  not  be  visible), 
would  have   imparled  no   small  degree  of  scenic   vivacity   to  the  whole 
fayade.      Nor  would  such   arrangemeut  have   necessarily  destroyed   all 
communication  between  Ihe  rooms  on   the   principal   floor,  because  such 
communication  might  have   been  sufliciently  kept  up  by  means  of  a  corri- 
dor practised  behind  the  loggia,  carried  up  only  so  hi^h  as  not  to  be  visi- 
ble from  the  Park.     Had  there  been  any  opeuing  of  the  sort  through  the 
centre  of  the  new  building,  it  would  surely   have  conduced  very  much  to 
the   cheerfulness  of  the   inner  court  and  the  view  from   the  portico  and 
looms  on  each  side  of  it  in  the  body  of  the  palace,  by  admitting  a  glimpse 
of  the  trees  in  the  park,  between  the  columns. t     At  present,  unwelcome 
as  the  truth  may  be,  and  ungracious  as  it  may  sound,  we   must  say    that 
the  architect  does  not  seem  to  have  studied  Ihe  subject  at  all ;  on  the  con- 
trary, to  have  taken  up  with  the  very  first  ideas  that  presented  themselves. 
Most  assuredly,  he  has  stolen  none  from  luigo  Jones's  designs   for  White- 
hall, nor — not  to  go  out  of  our  own  country — has  he  caught  auy  of  that 
grandiosity  which  stamps  Greenwich   Hospital— a  pile  that,  alihough  not 
faultless  in  taste,  has  infinitely  more  the  airof  a  royal  palace  than  anything 
we  now  have,  not  even   Windsor  Castle  excepted.     Had   Jlr.  Blore   been 
compelled  to  adhere  as  nearly  as  possible   lo  the  character  of  what  had 
been  before  done,  that  consideration   might   have  mitigated  criticism  ;  but 
for  excuse  of  that  kind   he  has  left  himself   no  room  whatever,  the  new 
building  being  treated  quite  differently,  yet  in  such  manner  as  to  leave  it 
very  questionable  whether  the  d  fference  amounts  upon  tho  whole  to  much 
improvement  ;  — it  most  decidedly   does   not   so  much   as  the  opportunity 
afforded.     In  one  respect,  there  will  be  even   more  littleness  than  before, 
owing  to  a  low  entresol  «iih  a  series  of  small   windows  being  here  intro- 
duced between   the   ground  flour  and    first-fluor.     That  entresol,  no  doubt, 
supplies  a  great  deal  of  accommodation  for  doineslics,  but  in  the   front  of 
a  royal  palace,  and  what  is   in  this  case  the  only  public  frout  of  it,  such 
triviallies  should  not  be  allowed   to  iutrude.     In   such,  couvenience  ought 
to  give  way  to  dignity,  and  be  provided  for  elsewhere  ;  just  as  a  sovereign 
must  frequently  sacrifice  his  own  comfort  and  personal  indulgence  to  state 
and  give  an  audience  when  he  would  much  raiher  lake  a  nap. 

*  Unfortunate,  too.  it  is  ttiat  that  of  the  River  front  of  the  Palace  of  Westminster, 
affl  of  the  new  Treasury  buildinus  is  just  the  same;  nor.  .ilthough  different,  is  that  of 
the  Club-houses  in  Pail-Alall  much  better.  Ho\ve\ergood  they  maybe  i[i  themselves, 
buildings  60  circumstanced  may  be  compared  to  good  pictures  hung  in  a  very  h.id  tight! 
We  may  perceive  what  the  details  are,  bat  they  do  uot  produce  the  intended  effect,— not 
that  which  they  do  when  the  sun  does  (all  upon  them,  vvliich  for  about  one  half  of  the 
year  it  does  not  do  at  all  at  any  time  of  the  day.  Aspect,  however,  notwithstaurling  all 
that  is  said  about  it,  does  not  seem  to  be  taken  into  account  at  all— not  even  so  much  aa 
tliouuht  of  for  a  moment  in  designing  a  fapade.  Hence,  while  we  often  see  bareness  in 
fronts  fully  exposed  to  the  sun.  and  where  ornament  would  cousequentlyshowilseil  well 
we  sometimes  see  a  great  deal  of  excellent  detail  almost  all  but  quite  thrown  away  upoa 
others  where  owing  to  want  of  requisite  light  it  does  not  produce  any  adequate  degree  of 
effect. 

I  We  have  now  before  us  upon  paper  three  several  ideas,  ail  widtly  ditfering  ia  other 
respects,  but  all  agreeing  in  providing  a  strilcing  degree  of  effect  of  the  kind  mentioned. 
One  of  them  extends  the  fapade  as  far  as  the  extremity  of  the  present  small  Uuric  col 
lonoades.  bo  as  to  obtain  a  'corps  de  logis'  no'th  and  south,  of  about  2(J0  feet  frontage 
and  connects  those  two  masses  of  habitable  building  by  a  magnificent  Coriutliian  col 
lonnade  on  the  level  of  the  state  floor,  entirely  open  in  its  upper"|>art.  but  having  the  iii- 
tercolumns  filled  in,  both  towards  the  court  and  tue  Park,  for  r..ther  more  ihan  hilf  their 
height,  by  l>eing  glazed  with  brilliant  stained  glass,  the  effect  or  which,  with  the  sun  on 
the  opposite  side,  could  not  fail  ti>  be  most  splendid.  Internally,  that  part  would  form  a 
conserv;itory  or  winter-garden,  into  which  one  of  the  new  state  rooms  for  evening  enter- 
tainments would  .  pen  ;  accordingly,  when  lit  up  ol  an  evening,  on  any  such  occssion' 
the  appearance  would  have  been  that  ot  a  superb  iltumioatiou,  with  a  series  of  glovvins 
transparencies* 
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Conyenience!— no  doubt  George  the  Fourth  studied  his  own  convenience, 
and  had  he  inhabited  the  Palace,  might,  perhaps,  have  been  perfectly 
satisfied  with  it;  yet  the  public  would  not  have  been  at  all  better  satisfied 
with  the  building  uu  that  account.  And  surely,  when  palaces  are  built  or 
altered,  the  public,  who  provide  the  money,  may  very  reasonably  expect- 
nay,  may  rightly  demand  that  the  structure  shall  be  made  a  worthy  public 
ornament,  and  be,  as  a  work  of  architecture,  of  a  much  higher  grade  than 
usual.  Extravagance  is  not  to  be  measured  by  the  ordinary  shop-keepiug 
standard  of  mere  cost,  because  there  is  far  more  extravagance  inlaying 
out  a  hundred  thousand  pounds  on  things  we  are  afterwards  ashamed  of, 
than  in  expending  a  million  upon  what  we  should  have  reason  to  be  proud 
of,  as  a  people.  Don't  let  us  have  to  pay  both  money  and  reputation  loo, 
as  we  have  so  often  done  hitherto.  We  do  not  recollect  to  have  ever 
seen  mentioned  what  was  the  approximating  estimate  for  Jones'sWhitehall, 
but  enough  to  have  erected  two  such  vast  piles  has  since  been  flung  away 

not,  indeed,  all  at  once  in  a  lump,  but  in  hundreds  of  thousands,  or  so,  at 

a  lime,  in  building  up,  altering,  botching  up,  and  in  some  cases,  unbuilding 
again.  Could  we  but  ascertain  the  exact  amount  of  aggregate  cost  of  the 
quondam  Gothic  palace  at  Kew,  the  Pavilion  at  Brighton,  Carlton  House, 
the  present  Buckingham  Palace,  up  to  the  time  of  the  additions  now  mak- 
ing to  it,  including  some  of  our  government  buildings,  the  total  would  be 
most  startling ;  and  most  grievous,  too,  would  be  the  reflection  that  there 
was  never  any  thing  at  all  adequate  got  in  return  for  it,— which  after  all 
is  the  real  grievance. 

Whether  the  public  generally  will  now  be  satisfied  with  the  Palace,  we 
pretend  not  to  say  ;  we  only  know  that  we  are  not  so  ourselves,— quite  the 
contrary,  for  if  there  be  improvement  at  all,  it  certainly  falls  very  far  short 
indeed  of  such  as  there  might  have  been.  Instead  of  extending  our  re- 
marks  at  present,  we  leave  our  readers  to  decide  how  far  those  which  we 
have  made  are  justified  by  the  elevation  itself,  in  which  we  think  they 
must  be  struck,  if  by  nothing  else,  by  the  excessive  meanness  of  the  state 
entrance  through  the  centre.  That  archway  is  quite  dumpy  in  its  propor- 
tions, as  compared  with  the  other  two,  and  looks  all  the  more  so  in  conse- 
quence of  the  very  difl'erently  proportioned  square-headed  passages  on  its 
sides.  Neither  has  the  architect  there  provided  places  for  the  sentinels,  as 
he  might  have  done,  making  them  both  very  characteristic  and  very  orna- 
mental features  in  the  building  itself,  but  has  left  it  to  the  carpenter  to  put 
a  couple  of  pallry  wooden  sentry-boxes  to  the  principal  entrance  to  a  royal 
palace. 

According  to  the  scale  on  the  drawing,  the  whole  length  of  the  fajade 
is  350  feet;  and  height  to  the  top  of  parapet  of  the  wings  77  feet,  and  of 
the  centre  84  feel,  or  to  the  top  of  the  centre  ornament,  100  feet. 


CANDIDUS'S    NOTE-BOOK. 
FASCICULUS  LXXIII. 

*'  I  must  have  liberty 
Withal,  as  large  a  charter  as  the  winds, 
To  blow  on  whom  I  please." 

I.  There  are  some  others,  it  seems,  quite  as  free  in  opinion,  and  as 
audacious  in  speaking  it  out,  as  myself.  In  an  article  in  the  "  British 
Quarterly,"  entitled  "  Modern  Painters  and  Architects,"  the  writer  says  : 
"  If  a  truly  absurd  spire  is  wanted,  we  must  go  the  length  of  Fleet-street, 
where  the  stone  pagoda  dedicated  to  St.  Bride  has  won  the  indiscriminate 
praise  of  ignorance  for  a  century  past.  A  thing  without  thought,  inven- 
tion, grace,  or  any  property  of  mind  ;  but  reared  as  a  child  docs  its  castle 
of  cards,  story  above  story  in  monotonous  succession— just  as  many  as  it 
will  bear."  Nor  is  this  all,  for  it  is  added  in  a  foot-note  below  :  "  Christ's 
church,  Newgate-street,  with  less  monotony  than  St.  Bride's,  is  a  still 
worse  specimen  of  St.  Christopher  Wren's  belfreys."  The  writer  has, 
however,  the  grace — which  I  have  not — to  admit  that  Bow  steeple  is  "  a 
singularly  beautiful  specimen"  of  the  kind.  For  "  singularly,"  read 
"comparatively  beautiful,"  and  the  praise  becomes  just. — After  all,  a 
steeple  does  not  constitute  an  entire  church,  and  whatever  their  steeples 
may  be,  the  bodies  of  M'ren's  churches  are  so  far  from  possessing  any 
beauty,  as  to  be  absolutely  uncouth,  and  utterly  negative  as  to  style,  al- 
though all  decidedly  partake  of  one  and  the  same  manner.  The  excuse 
may  be  that  most  of  them  are  in  such  confined  situations,  so  blocked  up  by 


gurrouDding  bouses,  that  very  little  of  the  general  exteriors  can  be  seen  ; 
wherefore  to  have  studied  beauty  for  them  would  have  been  study  thrown 
away.  The  deformity  of  St.  James's,  Piccadilly,  however,  cannot  be  ex- 
cused by  any  such  extenuating  plea, — and  even  those  who  profess  to  dis- 
cern such  rare  beauty  and  excellence  in  the  interior,  are  obliged  to  admit 
that  the  exterior  is  ugly, — not  merely  a  plain,  homely  structure,  for  which 
no  architectural  pretension  is  made,  but  decidedly  ugly  and  a  positively 
disagreeable  object.  The  design  is  that  of  a  mere  builder — or  else  of  a 
churchwarden, 

II.  That  same  roaster  churchwarden  reminds  me  of  one  thing  :  speak- 
ing of  the  present  "  orthodox  movement"  in  church  building,  it  is  observed 
in  the  article  above  quoted,  that  "  Ignorant  churchwardens  no  longer  go 
about  with  their  pail  of  whitewash,  beautifying,  retrenching,  and  destroy- 
ing, according  to  their  notions  of  taste.  Architecture  has  little  that  is 
really  valuable,  however,  to  hope  for  from  this  ecclesiastical  movement, 
beyond  the  conservation  of  what  already  exists.  A  spirit  of  veneration 
that  banishes  all  thought  of  originality,  and  all  hope  of  progress,  is  the  ut- 
most that  it  confers.  When  it  has  exhausted  its  models  in  the  pitiful  work 
of  imitative  production,  what  then? — the  enfeebled  emasculated  copyist 
can  only  retrograde." — Bravo,  "  British"  .'  Your  prediction  is  in  a  fair 
way  of  being  speedily  verified.  Even  the  very  best  of  our  recent  Gothic 
bears  that  sort  of  resemblance  to  genuine  productions  of  Gothic  art  during 
the  period  of  its  vitality,  which  wax-work  does  to  life.  At  the  first  glance, 
the  resemblance  may  be  deceptive,  but  at  the  next  we  perceive  the  thing 
itself  to  be  a  mere  semblance,  devoid  of  the  living  breath  of  art, — a  mere 
puppet  skilfully  put  together  to  amuse  ecclesiological  and  antiquarian 
bigots.  Alas!  for  architecture  in  such  hands  and  under  such  influences'- 
While  unable  to  comprehend  art, — and  at  the  bottom  they  are  just  as  mat- 
ter-of-fact in  their  ideas  as  churchwardens,  the  dilTerence  being  that  their 
matter-of-fact  is  of  a  dilTerent  and  more  book-learned  kind, — such  pro- 
tectors befriend  architecture  just  as  the  man  in  the  fable  did  the  horse 
when  it  applied  to  him  for  assistance,  namely,  by  clapping  a  saddle  on  its 
back  and  putting  a  bridle  into  its  mouth.  Thus  far  shall  thou  go,  say 
they  to  architecture,  and  no  further,  this  way  and  no  other,  for  it  is  this  way 
which  we  know  ;  for  it  has  been  formed  for  us  by  "  our  forefathers,"  and 
we  have  duly  mapped  it  out  by  studying  chronicles  and  precedents.  Were 
we  to  suffer  you  to  get  off  from  the  beaten  road,  we  should  of  a  certainty 
lose  ourselves  at  once,  and  what  few  wits  we  have  would  desert  us  en- 
tirely. 

III.  I  must  be  allowed  to  help  myself  to  another  slice  of  the  "  British." 
The  writer  reproaches  the  "  Oxford  divine"  !  as  he  calls  Mr.  Parker,  for 
his  total  exclusion  of  Elizabethan  architecture  from  his  otherwise  ample 
"  Glossary,"  observing  that  such  exclusion  "  is  a  sample  of  the  very  partial 
views  that  still  prevail  on  all  the  great  principles  referring  to  art.  The 
Elizabethan,  forsooth,  is  no  style  at  all,  but  a  meie  corruption  of  the  ortho- 
dox models  that  our  modern  Camdenists  worship.  In  its  origin,  we  admit, 
it  was  so,  just  as  the  Norman  style  was  the  offspring  of  the  corrupt  Roman  ; 
not  altogether  in  either  case,  however,  by  ignorant  corruption,  but  by  an 
adaptation  of  old  architecture  to  new  habits  and  the  wants  of  the  age, — 
the  legitimate  source  of  all  architecture." — Precious  words  those  last:  if 
architecture  has  now  become  incapable  of  accommodating  itself  to  the 
ideas,  the  habits,  and  the  wants  of  our  times,  it  must  be  regarded  as  effete  ; 
or  if  it  does  not  do  so  merely  because  it  is  not  permitted,  it  must  be  regard- 
ed as  enslaved, — degraded  to  the  servile  and  humiliating  oflice  of  building 
according  to  pattern.  "  But  so  little  is  this  idea  of  adaptation  of  style  lo 
purpose  understood," — I  am  again  quoting  from  the  "British," — "  that  within 
the  brief  period  of  a  dozen  years,  we  have  seen  this  same  Elizabethan  style 
proposed  by  a  carefully-selected  committee  of  taste,  as  one  of  the  two  alone 
fit  fur  the  halls  of  legislature,  and  rejected  in  the  best  architectural  glossary 
that  exists,  as  no  style  at  all  I  It  is  characteristic  of  the  class  which  the 
latter  may  be  considered  as  representing,  that  it  is  not  the  architecture 
a^nc  of  the  I3lh  and  14th  centuries  which  they  thus  exclusively  seek  to 
restore.  They  are  the  same  reformers  who  aim  at  the  improvement  of  the 
people  in  the  19th  century,  by  the  revival  of  the  maypole,  and  the  manners 
of  '  the  good  old  times  ;'  a  spirit  that  has  no  onward  nor  upward  gaze  • 
whose  golden  age  lies  in  the  past, and  not  in  the  future."  Good  old  times 
with  a  vengeance,  were  those  same  times  of  "  our  forefathers" — to  make 
use  of  a  canting  expression — times  no!  deficient  in  examples  of  heroic  virtue 
but  also  marked  by  the  most  atrocious  crimes, — times  of  spiritual,  if  not  of 
intellectual  dsirkness, — times  whose  vaunted  piety  was  composed  of  arro- 
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gant  tyrannical  priestcraft  on  the  one  hand,  and  of  the  most  grovelling  and 
besotted  superstition  on  the  other. 

IV.  When  he  was  paying  a  tribute  to  the  artistic  talent  of  Vanbrugh — 
an  architect  gifted,  if  not  with  taste,  with  real  conceptive  power,  and  that 
in  a  prosaic  age, — Reynolds  might  very  properly  have  thrown  out  a  com- 
pliment to  Hawksmoor,  and  quoted  the  campanile  of  St.  George's,  Blooms- 
bury,  as  a  most  strikingly  happy  composition, — one  on  which  the  eye  of  a 
painter  cannot  but  rest  with  delight.  Happy  as  it  is  in  itself,  that  masterly 
production  has  been  made  a  martyr — not  to  criticism,  but  to  stupid  ridicule, 
— to  the  prosing  imbecillity  of  such  old  women  as  Ralph,  and  the  school- 
boy pertness  of  such  clever  coxcombs  as  Master  Horace. — Criticism  for- 
sooth ! — why  crilicism  rejects  such  grovelling,  feehle-wit  stull",  and  leaves 
it  to  Punch  and  the  penny-a-liners.  Had  he  possessed  aught  of  critical 
faculty,  it  would  have  enabled  Walpole  to  perceive  how  beautifully  the 
statue  poses  upon,  how  admirably  it  completes,  and  how  essential  it  is  to 
the  artistic  completion  of  the  ensemble.  It  is  not  an  historic  statue,  ele- 
vated to  such  a  height  that  the  personality  it  is  intended  to  figure  to  us  is 
utterly  lost ;  nor  is  it  hoisted  on  a  pedestal  of  its  own,  clapped  upon  the 
top-heavy  capital  of  an  overgrown  column— a  truly  unhappy  combination, 
productive  of  the  most  harsh  abruptness  of  outline  at  the  general  summit. 
Here,  on  the  contrary,  the  statue  is  incorporated  with  the  architectural 
mass,  of  which  it  is  the  efflorescence,  springing  out  of  it  as  its  finial  or 
acroterion,  and  continuing  to  a  point  the  lines  of  the  obelisk-shaped  part  of 
the  structure  which  it  crowns. 

V.  Though  it  does  not  say  much  for  Allan  Cunningham's  diligence  or  fit- 
ness for  the  task  he  undertook,  it  is  perhaps  as  well  that  he  omitted  a  me- 
moir of  Hawksmoor,  for  it  would,  in  all  probability,  have  proved  little  more 
than  a  mere  re-echo  of  such  senseless  judgments  as  that  of  him  who  has 
pronounced  St.  George's  steeple  to  be  "a  masterpiece  of  absurdity" ! — 
Would  that  our  modern  architectural  absurdities  were  but  half  as  poetical, 
as  graceful,  and  as  picturesque  !  In  regard  to  that  stupidly  calumniated 
church,  there  is  another  curious  fatality,  for  no  one  has  ever  bestowed  even 
so  much  as  a  syllable  upon  its  north  fa(;ade.  Indeed,  it  may  be  fairly 
questioned  whether  it  is  yet  known  to  exist,  for  of  the  thousands  who  pass 
the  portico,  scarcely  one,  perhaps,  suspects  that  the  other  side  of  the 
building  shows  a  piece  of  architecture  of  no  ordinary  merit — certainly  one 
marked  by  no  ordinary  degree  of  architectural  energy  ;  and  so  far  afford- 
ing an  excellent  and  much-needed  study.  Still,  I  may  be  committing 
mischief  by  thus  calling  attention  to  what  is  by  no  means  calculated  to  put 
us  into  better  conceit  with  what  has  since  been  done  upon  any  similar 
occasions.  Improved  we  may  have  in  some  respects — such,  perhaps,  as 
normal  correctness  of  design,  and  normal  attention  to  matters  of  detail ; 
but  we  seem,  on  the  other  hand,  to  have  lost  the  valuable  qualities  of 
boldness  and  vigour.  If  we  are  more  refined,  we  are  also  more  emascu- 
lated in  our  taste,  and  our  buildings  show  as  opera  castrati — Buckingham 
palace  being  one  of  the  puniest  of  them — by  the  side  of  such  architectural 
"  thews  and  sinews"  as  Vanbrugh  and  Havi  ksmoor  put  into  their  works. 
Unluckily,  however,  architects  seldom  look  to  more  than  "  orders"  and 
other  mere  matter-of-fact  circumstances,  without  perceiving,  or  if  they 
perceive,  without  noting  and  investigating,  artistic  qualities — some  of 
them  so  subtile  as  to  elude  satisfactory  explanation  ;  consequently,  much 
less  are  they  reducible  to  exact  technical  definition.  Me  have,  however, 
only  to  compare  any  one  of  M'ren's  churches  with  this  of  Hawksmoor's, 
to  be  able  to  account  for  one  great  difference  of  quality — the  flatness  and 
poorness  which  set  their  mark  on  the  former,  and  the  energy  of  expression 
which  stamps  the  other.  Although  not  entirely,  this  difference  in  a  great 
measure  arises  from  what  is  a  very  simple  matter  in  itself,  namely,  the 
lesser  or  greater  degree  of  relief  produced  according  to  the  shallowness 
or  depth  of  the  external  embrasures  of  the  windows — in  other  words, 
accordingly  as  the  plane  of  the  glazing  is  approached  to  or  set  back  from 
the  plane  or  external  surface  of  the  wall.  In  the  windows  of  all  Wren's 
churches,  there  is  scarcely  any  reveal ;  in  Vanbrugh's  and  Hawksmoor's 
buildings,  great  depth  of  reveal — a  difference  that  does  not  show  itself  in 
geometrical  elevation,  but  which  is  an  exceedingly  important  and  influen- 
tial one  in  perspective  effect — consequently,  in  the  buildings  themselves  ; 
for  while  the  former  mode  is  attended  by  the  insipidity  arising  from  the 
absence  of  boldly-defining  shadows,  and  of  corresponding  lights  on  the 
opposite  sides  of  the  apertures,  the  other  secures  them.  Besides  which, 
\re  are  impressed  in  the  one  case  with  the  disagreeable  idea  of  the  walls 


being  unusually  thin,  while  in  the  other  we  at  once  perceive  that  they  are 
unusually  thick  and  substantial. 

VI.  The  north  side  or  front  of  St.  George's,  Bloomsbury,  has  escaped 
the  notice  of  architectural  draftsmen  as  completely  as  it  has  that  of  other 
people  ;  which,  to  whatever  else  it  may  be  owing,  most  certainly  cannot 
be  because  it  would  not  show  %vell  as  a  subject  for  the  pencil.  In  that 
respect,  however,  it  is  by  no  means  singular, for  hundreds  and  hundreds  of 
subjects  for  architectural  delineation  in  the  metropolis  might  be  pointed 
out,  which  are  yet  absolutely  untouched,  although  draftsmen  go  or  appear 
to  go  again  and  again  to  very  spots  and  places  where  they  are  to  be  found. 
Entirely  fresh  pictorial  representations  of  them  might  easily  enough  be 
made  of  buildings  which,  although  they  have  been  shown  again  and  again, 
are  shown  almost  invariably  in  just  one  and  the  same  way,  and  that  their 
most  formal  and  unpicturesque  attitude.  Now,  it  is  all  very  well  to  have 
such  a  general  view  of  a  building  as  serves  to  exhibit  it  in  mass,  but  we 
do  not  want  so  many  repetitions  as  we  get,  of  what  is  identically  the  same 
view, — unless,  indeed,  there  be  visible  improvement  also  in  regard  to 
architectural  delineation  and  artislical  effect.  Instead  of  which,  deteriora- 
tion is  far  more  frequent  than  improvement,  and  many  views  of  the  kind 
that  are  published  are  only  wretched,  vamped-up  copies  of  better  ones 
which  have  preceded  them. 

VII.  Many  both  extol  the  simplicity  of  Greciau  architecture  and  speak 
of  simplicity  itself  in  the  abstract,  as  if  it  were  the  most  excellent  and  para- 
mount quality  in  art,  and  which  ought  therefore,  on  every  occasion  alike, 
to  be  the  predominating  one.  Not  content  with  admiring  simplicity  them- 
selves, they  insist  not  only  that  others  shall  admire  it  too,  but  that,  like 
themselves,  they  shall  admire  it  exclusively,  and  be  intolerant  of  the 
qualities  opposite  to  it,  even  though  they  should  be  so  applied  as  to  be 
merits.  Of  Grecian  architecture,  the  simplicity  was  by  far  too  much  of 
exactly  the  same  kind.  The  simplicity  of  one  building  just  resembled  the 
simplicity  of  another;  and,  in  fact,  the  simplicity  was  in  a  great  measure 
quite  involuntary,  and  of  a  rather  negative  kind,  arising  as  it  did  chiefly  out 
of  the  absence  of  complexity,  or  any  other  counteracting  circumstances. 
How  could  it  fail  to  be  obtained  in  buildings  constituted  like  the  temples 
of  the  Greeks,  which  admitted  of  no  combination,  scarcely  any  other 
variations  from  one  uniform  general  design  than  as  they  were  tetrastyle, 
hexastyle,  or  octastjie,  and  deriving  their  individual  character  entirely 
from  the  particular  order  employed,  and  the  nuancing  given  to  it  in  its 
details  and  execution  ?  As  far  as  we  ourselves  are  concerned,  pure  Gre- 
cian architecture  is  all  very  well  for  us  in  theory,  but  not  to  be  thought  of 
by  us  for  actual  practice.  We  may  study  the  Parthenon  as  we  study  the 
Iliad,  but  would  do  well  to  desist  from  copying  the  one  until  we  begin 
seriously  to  think  of  imitating  the  other,  and  endeavour  to  bring  the  lofty 
Epic  strain  into  fashion  again. 

VIII.  It  looks  very  much  as  if  the  decision  of  the  Army  and  Navy  Club 
had  been  arrived  at  ic  deference  to  Count  D'Orsay's  opinion,  as  expressed 
by  him  in  a  note  to  the  Builder,  contradicting  what  had  been  rumoured  as  to 
his  being  concerned  with  Messrs.  Parnell  and  Smith's  design  (No.  46),  but 
expressing  his  hearty  approbation  of  the  design  itself— of  "  the  taste  which 
selected  one  of  the  most  beautiful  palaces  (palazzi)  in  Europe  for  the 
model,"  and  declaring,  that  for  the  embellishment  of  the  metropolis  he 
should  very  much  like  to  see  it  executed.  It  is  singular  enough,  I  may 
remark,  that  what  is  "  one  of  the  most  beautiful"  pieces  of  architecture  of 
its  kind  in  Europe— viz.,  the  Palazzo  Cornaro  at  Venice,  by  Sansovino, 
should  hitherto  have  obtained  so  very  little  notice — scarcely  any  at  all, 
beyond  the  mere  mention  of  iis  name — from  either  architectural  writers  or 
cognoscenti  travellers.  Woods,  for  instance,  does  not  even  name  it.  We 
ought,  therefore,  to  be  the  less  surprised  at  the  Club's  not  being  struck  by 
its  pre-eminent  merits,  until  their  eyes  were  couched  by  the  Count, — and 
had  they  discerned  them  before,  they  would  doubtless  have  awarded  the 
second  premium,  at  least,  to  Messrs.  Parnell  and  Smith.  All  that  we 
ourselves  can  now  recollect  of  that  design  is,  that  we  merely  glanced  at  it 
and  passed  on,  perceiving  at  once  that  it  was  a  direct  and  very  palpable 
copy  of  some  Venetian  architect  of  Sansovino's  time ;  and  we  n  anted  not 
to  look  at  mere  copies  and  leaves  out  of  books,  or  published  designs,  but 
to  discover  what  fresh  ideas  had  been  produced  for  the  occasion.  In  what 
position,  then,  do  Messrs.  P.  and  S.  put  themselves,  if  not  in  that  of  mere 
architectural  ironscriiers?  And  in  what  position  is  architectural  design 
now  put,  except  that  of  mere  copyism,  to  which  a  bonus  is  thus  directly 
held  out  by  the  success  of  those  who  are  unable  to  produce  anything  suffi- 
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oienlly  passable  of  their  own — such,  at  least,  is  the  very  natural  inference, 
because  no  one  who  has  any  power  as  an  artist  would  voluntarily  forego 
the  opportuniiy  of  displaying  it,  and  take  up  with  other  men's  ideas,  when 
he  might  brinR  forward  his  o«n, — least  of  all  so,  when  that  opportunity 
is  one  ivhich  does  not  present  itself  every  day,  but  is,  on  the  contrary,  an 
exceedingly  rare  one.  Not  a  lillle  curious  it  surely  is,  that  of  two  club- 
houses, one  parlly  cxeculi-d  and  another  about  to  be  begun,  the  designs 
should  be  by  Jacojio  Tatti — or,  to  give  him  the  name  he  is  more  generally 
known  by,  Jacopo  Sansovino.  Not  less  extraordinary  is  it,  that  in  what 
calls  itself  a  Fine  Art,  wholesale  plagiarism  of  the  kind  should  be  prac- 
tised without  so  much  as  any  attempt  at  concealment,  just  as  if  it  were 
decidedly  meritorious  instead  of  being  at  all  reproachful.  To  endeavour 
to  appropriate  to  ourselves  the  excellencies  of  former  works  is  not  only 
allowable,  but  praiseworthy  ;  jet,  to  be  legitimate,  such  appropriation 
must  be  that  which  results  from  that  thorough  study  of  the  original,  which 
enables  us  to  extract  from  it  its  better  qualities  and  finer  essence,  and  to 
infuse  them  into  what  the  express  occasion  demands. 


HISTORY  OF  AUCHITECTURE  IN  GREAT  BRITAIN. 

A  Brief  Sketch  vr  Epitome  of  the  Rise  and  Progress  of  Architecture 
in  Great  Britain,     liy  James  Elmes. 

"  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 

Sir  Henry  VVotton. 

(Continued  from  page  2Z9.J 

Wren's  immediate  successors  were  his  cotemporary,  Sir  John  Vanbrugh  ; 
his  ffiend  and  colleague,  Robert  Ilooke  ;  his  pupil,  Nicholas  llawksmoor ; 
Gibbs,  who  finished  the  church  of  St.  Clements  Danes  ;  and  a  few  others  of 
less  notability. 

Robert  Hooke  was  the  assistant  and  soraetitnes  rival  of  Wren,  during  the 
greater  part  of  that  architect's  career.  He,  like  Wren,  was  an  experimental 
philosopher;  like  him,  had  received  a  doctorial  degree,  when  that  honour 
was  conferred  only  upon  men  of  first-rate  talent.  To  use  a  theatrical  phrase, 
Ilooke  may  be  considered  as  Wren's  double,  and  took  the  part  of  his  prin- 
cipal whenever  called  upon.  Hooke  added  much  to  the  useful  inventions  of 
the  day,  as  may  he  seen  in  his  memoirs  by  Dr.  Waller,  and  in  the  cotempo- 
rary proceedings  of  the  Royal  Society.  He  appears  to  have  been  more  of 
an  imitator  than  an  inventor,  for  when  \k'ren,  or  any  other  original  genius 
of  the  day,  brought  forward  a  scheme  or  an  invention,  Ilooke  was  always 
ready  with  another  of  a  similar  nature. 

The  great  and  extensive  charge  which  devolved  upon  Wren  after  the  fire 
of  London,  induced  him  to  take  to  his  assistance  his  ingenious  and  able 
associate,  Robert  Ilooke,  the  learned  professor  of  geometry  at  Gresham 
college;  whose  avocations,  under  Wren,  were  chiefly  those  of  measuring, 
ailjusting,  and  setting  out  the  ground  of  the  houses  in  the  private  streets 
to  the  several  proprietors,  while  he  reserved  the  higher  and  more  important 
works  of  designing  and  superintending  the  execution  of  the  public  works 
to  himself.  Hooke,  at  the  same  time,  <iivided  the  labours  and  honours  of 
the  Royal  Society  with  Boyle,  Moray,  Wren,  and  other  philosophical  mem- 
bers. Among  the  sulijects  submitted  by  Ilooke  to  the  Royal  Society,  were  a 
new  method  of  making  bricks,  with  less  charge  and  more  speed  than  had 
been  then  practised,  and  a  design  for  a  collegiate  building  for  the  use  of  the 
Society,  to  be  built  on  a  site  of  ground  presented  to  them  by  their  munificent 
associate,  Mr.  Howard  of  Norfolk.  Tliis  volunteer  design  did  not  please 
tlie  Society,  nor  did  the  manner  in  which  Hooke  appeared  to  trench  upon 
his  master's  ground,  for  at  a  meeting  of  the  council  on  May  4,  1668,  the 
Ii'ebidcnt  ('.ord  Brouncker)  moved,  that  the  building  of  the  Society's  college 
niiglit  be  begun  forthwith,  and  Dr.  Wilkins  was  desired  to  procure,  at  the 
next  meeting  of  the  council,  Dr.  Wren's  design  for  tlie  building.*  This  waj 
done,  and  Hooke  ordered  to  get  a  model  made  of  the  approved  design,  to 
contract  with  proper  persons  for  the  execution  of  the  work,  as  also  to  find 
someone  to  be  constantly  present,  and  to  see  the  workmen  do  their  duty  ■ 
thus  appointing  Wren  as  architect,  Ilooke  as  surveyor  and  valuer,  with  a 
resident  clerk  of  the  works. 

Of  Ilooke's  repe.ited  invasions  into  his  mailer's  province,  abundant  prrofs 
are  found  in  the  records  of  the  Society,  and  Wren  at  last  complained  of 
~  *  Bircli's  U'M.  Roy.  Soc.    Vol.  II.  p.  27i. 


I  these  interferences.  Few  men  had  more  reason  to  say  sic  vos  nan  tolia  than 
Wren.  Hooke  appears  throughout  to  have  followed,  thrust,  and  attempted 
to  supersede  in  the  public  estimation  his  friend,  patron,  and  principal,  in 
every  thought,  invention,  and  discovery.  Not  content  with  his  inroads  upon 
Wren's  reputation,  he  dared  to  impugn  the  philosophical  theories  of  the  then 
youthful  Newton,  whose  important  discoveries  were  the  constant  theme  of 
the  discussions  of  that  eminent  Society  of  which  he  had  just  been  admitted 
a  member.  It  may  not  be  irrelevant  to  mention  in  this  place,  that  this 
greatest  of  modern  philosophers  was,  at  the  commencement  of  his  illustrioui 
career,  in  such  straitened  circumstances,  that  it  is  recorded,  in  the  history 
of  the  Royal  Society  for  1675,  that  at  a  meeting  of  the  council,  .Mr.  Uldeu- 
burg  having  mentioned  that  Mr.  Newton  had  intimated  his  being  in  such 
circumstances,  that  he  desired  to  be  excused  from  the  weekly  payments,  it 
was  therefore  agreed  to  by  the  council  that  it  should  be  dispensed  with. 
Hooke's  audacity  in  impugning  the  doctrines  of  our  great  philosopher  is  not 
without  its  parallel,  even  in  our  own  times,  wlien  the  truth  of  all  hit 
theories  has  been  so  firmly  estiblished.  The  late  Sir  Richard  Phillips, 
author  of  many  clever  imaginative  works,  has  informed  the  writer  of  thi« 
article  more  than  once,  that  all  he  desired  after  his  death,  was  to  be  buried 
in  Westminster  Abbey,  and  to  have  inscribed  upon  bis  tomb — "  Here  libs 
THE  Refuter  of  Sir  Isaac  Newto.v." 

Hooke's  attempts  to  supersede  Wren  have  been  alluded  to.  Among  the 
most  prominent  is  that  recorded  iu  the  transactions  of  the  Royal  Society,  of 
his  suhmitting  to  the  council  on  September  19,  1666,  a  model  for  rebuilding 
the  city,  with  which  the  Society  is  said  to  have  been  well  pleased.  It 
appears  thai  he  had  previously  shown  it  to  the  lord  mayor  and  some  of  the 
aldermen  of  the  city,  as  Sir  John  Laurence,  the  late  lord  mayor,  addressed 
himself  to  the  Society,  and  expressed  the  lord  mayor's  (Sir  Thomas  Blud- 
worth)  and  aldermen's  approbation  of  the  said  model,  and  their  desire  that 
it  might  be  shown  to  the  king,  they  preferring  it  very  much  to  that  which 
was  drawn  up  by  the  city  surveyor.  The  president  answered,  that  the 
Society  would  be  very  glad  if  thej  or  any  of  their  members  could  do  any 
service  fur  the  good  of  tlie  ciiy  ;  and  that  .Mr.  Hooke  should  wait  upon  the 
king  with  them  and  his  model,  if  they  (the  lord  mayor  and  aldermen) 
thought  fit  to  present  it :  which  was  accepted,  with  expressions  of  thanks 
to  the  Society. 

Dr.  Waller,  in  his  life  of  Ilooke,  affects  to  wonder  why  this  model  wai 
not  accepted.  The  reason  was,  that  the  superior  and  more  digested  plan  of 
Wien,  to  say  nothing  of  Evelyn's,  had  been  previously  before  the  king  and 
council.  Wren  had  no  opportunity  to  communicate  his  design  either  to  the 
Royal  Society  or  to  the  city  authorities,  before  it  was  sent  to  the  king  ;  and 
it  is  probable  that  neither  of  tliese  bodies  bad  then  seen  it. 

Hooke  is  believed  to  have  been  the  architect  to  the  Duke  of  Montague's 
house  in  Bloomsbury,  afterw.inls  the  British  museum,  and  recently  pulled 
dowu  to  make  room  fur  Sir  Robert  Smirke's  improvements.  Of  his  authen- 
ticated works,  the  best  are  the  royal  Hospital  of  Bethlehem,  which  forineriy 
stood  on  the  site  now  occupied  by  Finsbury-circus,  Moorfields, — and  Aake'a 
Hospital,  at  Hoxton,  built  and  endowed  by  Sir  John  Aske,  an  alderman  and 
past  lord  mayor  of  London,  for  the  use  of  aged  and  decayed  liverymea  of 
the  worshipful  company  of  haberdashers,  of  which  he  was  a  liberal  and 
distinguished  member.  The  former  of  these  buildings  had  a  Frenchified 
palatial  look,  not  in  accordance  with  its  destination — a  hospital  for  lunatics ; 
and  the  latter,  a  collegiate  appearance,  with  colonnaded  ambulatories  for  the 
aged  inmat'  s,  a  hall  and  chapel  for  their  accommodation,  and  a  school  for 
the  education  of  orphan  boys  of  the  company,  with  a  handsome  statue  of 
its  founder  in  the  centre.  The  style  of  both  these  buildings  ujay  be  seen  In 
the  various  illustrated  histories  of  London  ;  and  a  large  perspective  drawing 
of  Aske's  Hospital,  by  the  architect,  is  among  the  pictures  that  decorate  the 
court  room  of  the  haberdashers'  company,  who  are  the  trustees  and  govern- 
ors of  the  hospital.  This  building  bas  also  been  pulled  d'>wn,  and  its  place 
supplied  by  one  of  smaller  dimensions,  and  of  less  arcliitectural  preten- 
sions. 

It  must  be  recorded,  however,  to  the  honour  of  Robert  Hooke,  that  he, 
Boyle,  and  Wren,  formed  that  illustrious  trio  of  philosophers  that  paved  the 
way  to  tlie  important  results  established  by  Sir  Isaac  Newton. 

He  died,  after  a  long  and  useful  life,  on  the  3rd  of  March,  1705,  in  the 
C8th  year  of  his  age.  He  was  buried  in  the  church  of  St.  Helen,  Bishopi- 
gate,  and  was  attended  to  his  resting-place  by  all  the  members  of  the  Royal 
Suciety  who  were  then  in  London. 

llawksmoor,  the  pujiil  of  Wren,  one  of  the  most  original  and  inventive 
architects  that  England  has  produced,  was  born,  singular  enough,  in  1666, 
the  year  of  the  great  fire  of  London.     He  erected  many  fine  and  substantial 


1847.] 


THE  CIVIL  ENGINEER  AND  AIICHITECT'S  JOURNAL. 


20!) 


buildings  in  the  metropolis,  and  other  parts  of  England,  which  still  remain 
to  prove  his  skill  as  a  huilder,  as  well  as  his  taste  and  science  as  an  architect. 
In  Ills  seventeenth  year,  he  was  placed  as  a  domestic  clerk,  or  pupil,  with 
Wren.  His  genius  is  unquestionable,  hut  his  taste  not  of  the  most  refined 
order — nearer  approaching  the  hold  flights  of  Vanbrugh  than  the  chastened 
correctness  of  his  master,  llis  knowledge  of  every  science  connected  with 
his  art  is  allowed,  and  his  character  has  been  spoken  of,  from  authority, 
with  commendation,  lie  was  deputy-surveyor,  under  Wren,  at  the  building 
of  Chelsea  college,  and  clerk  of  the  works  at  Greenwich  hospital ;  in  which 
offices  he  remained  during  the  reigns  of  William,  Anne,  and  George  I.,  at 
Kensington,  Wbiti-hall,  and  St.  James's.  He  was  appointed  superintending 
surveyor  to  all  the  new  churches,  and  of  Westminster  abbey  after  the  death 
of  Sir  Christopher;  and  designed  many  that  were  erected  in  pursuance  of 
the  statute  of  Queen  Anne,  for  building  fifty  new  churches. 

Ilawksmoor's  best  works  are  the  churches  that  he  built  pursuant  to  the 
above-named  statute :  among  which  are,  Christ  church,  Spitalfields,  that  was 
seriously  injured  a  few  years  since  by  a  destructive  fire — but  which,  owing 
to  the  substantial  nature  of  its  construction,  did  comparatively  little  damage 
to  the  body  of  the  fabric ; — the  church  of  St.  George,  Middlese-t,  called 
St.  George's  in  the  East,  to  distinguish  it  from  its  namesake  in  Bloomsbury: 
this  is  also  a  large  and  capacious  edifice,  with  a  singular  tower,  which  with 
its  lofty  flag  staff,  when  viewed  from  the  opposite  side  of  the  river,  looks, 
amidst  the  forest  of  masts  with  which  it  appears  to  be  encircled,  like  a  tall 
ship  with  its  white  sails  dangling  from  the  topmast ; — its  neighbour,  St. 
Anne,  Limehouse,  alike  distinguished  for  originality  of  design,  solidity  of 
construction,  and  utility  of  its  interior  arrangements  ; — and  St.  George's, 
BlooEusbury,  which  has  been  condemned  by  hasty  critics,  from  not  falling 
within  their  narrow  rules  of  art.  This  church  is  a  bold,  original,  and 
itriking  composition,  built  in  a  masterly  and  scientific  manner,  and  designed 
in  a  masculine  style.  The  interior  is  commodious,  appropriate,  and  pictu- 
resque— worthy  of  its  author,  his  master,  and  his  school.  The  portico,  of 
the  Corinthian  order,  is  remarkably  handsome  and  well  proportioned,  and 
the  tower  is  placed  in  a  judicious  and  proper  situation.  The  steeple  is  novel, 
ingenious,  and  picturesque ;  and  the  statue  of  George  I.,  in  spite  of  the 
epigram,  looks  like  the  father  of  his  people,  surveying  his  good  city  with 
complacency,  and  holding  forth  his  protecting  hand  over  it.  i^or  must  his 
beautiful  church  of  St.  Mary  Woolnoth,  Lombard- street,  be  forgotten.  Its 
exterior  is  singularly  substantial  and  well  proportioned  ;  its  twin  towers, 
resembling,  in  application  only,  those  of  some  of  our  Gothic  cathedrals, 
look  particularly  striking  from  Mansion-house-street,  since  the  destruction 
of  the  old  houses  by  which  it  was  formerly  surrounded,  and  the  opening  of 
the  vista  of  King  William-street,  to  which  it  forms  a  beautiful  architectural 
foreground.  The  interior  is  well  arranged  for  the  service  of  the  Analican 
church,  and  is  characterised  by  a  most  happy  union  of  elegance  and  substan- 
tiality. The  proportions  of  the  Corinthian  order  that  support  the  richly- 
panelled  roof  and  cotTred  ceiling  are  scarcely  inferior  to  those  in  the  interior 
of  Wren's  masterpiece — St.  Stephen's,  Walbrook.  A  correct  and  well- 
engraved  plan  and  section  of  this  church  are  given  in  Britton  and  Pugin's 
8vo.  work  of  "  London  Edifices." 

Hawksmoor  also  rebuilt  part  of  All  Souls  college,  0.\ford,  but,  I  believe, 
from  Wren's  designs ;  as  also  the  mansion  of  Easton  Neston,  in  Northamp- 
tonshire ;  restored  a  defect  in  Beverley  minster  with  great  skill ;  and  re- 
paired the  west  end  of  Westminster  abbey  in  a  judicious  manner  :  and  at 
Blenheim  and  Castle  Howard  was  associated  with  Vanbrugh.  He  died  in 
March,  1736,  in  nearly  his  seventieth  year. 

The  witty,  hut  too  often  indecent,  Vanbrugh,  of  whom  Pope  says — 
"  Van  wanted  grace  but  never  wanted  wit," 
contributed  in  a  considerable  degree  to  the  architectural  reputation,  as  well 
as  the  dramatic  literature,  of  his  country.  Blessed  with  considerable  talents, 
good  education,  and  manners  deteriorated  by  a  profligate  age,  Vanbrugh 
figured  as  a  gentleman,  a  dramatic  author,  a  builder  and  manager  of  thea- 
tres, a  lierald,  and  a  would-be  engineer.  Swift  ridiculed  this  latter  propensity 
and  his  ludicrous  imitation  of  a  fortified  residence  in  his  Vanbrugh  castle, 
Greenwich,  by  saying,  that  he  expected  the  queen  (Anne)  would 

"  Dialie  next  year 
A  mousetrap-man  cliief  engineer.'* 

In  1C9C,  shortly  after  the  commencement  of  Greenwich  hospital,  Van- 
brugh was  appointed  secretary  to  the  commissioners,  on  the  nomination  of 
Mr.  Evelyn.  In  1716,  he  was  appointed  surveyor  of  the  works  at  Green- 
wich hospital,  comptroller  general  of  his  majesty's  woiks,  and  surveyor  of 
the  gardens  and  waters :  thus  superseding  his  illustrious  predecessor,  who 
was  still  in  the  full  possession  of  his  faculties.    This  was  not  the  only  insult 


that  this  eminent  architect  had  to  encounter,  at  a  time  when  bribery  and 
corruption  existed  in  a  greater  degree  than  ever  before  known  in  English 
history.  Mr.  Ker,  of  Kersland  in  Scotland,  asserts  in  his  autobiography, 
that  "  it  is  very  well  known  that  Mr.  Benson  was  a  favourite  of  the  Germans ; 
and  I  believe  nobody  had  more  occasion  to  be  convinced  of  the  power  of 
this  influence  than  myself :  so  great,  indeed,  that  Sir  Christopher  Wren,  the 
famous  architect  who  contrived  the  stately  edifice  of  St.  Paul's  church,  and 
finished  it  in  his  own  time,  was  turned  out  of  his  employment  of  being 
master  of  the  King's  works,  which  he  had  possessed  with  great  reputation 
ever  since  the  Restoration,  to  make  way  for  this  favourite  of  foreigners." 
The  influence  of  Benson  over  the  king  and  his  German  advisers,  obtained  by 
means  to  which  Wren  could  not  stoop,  was  so  great,  that  even  Walpole,  who 
resisted,  with  just  indignation,  an  open  otfer  of  a  large  sum,  which  Benson 
made  to  the  minister  for  a  place  for  his  son,  was  obliged  to  succumb  to  this 
back-stairs  influence. 

Benson  and  Vanbrugh  were  thus  in  full  possession  of  Wren's  offices,  the 
principal  of  which  Wren  had  held,  with  unparalleled  honour  and  abilities, 
for  nearly  half  a  century.  But  what  a  contrast  did  these  disgraceful  trans- 
actions present !  Benson  held  the  situation  scarcely  a  twelvemonth,  with 
unexampled  incapacity,  and  was  disgraced  by  an  ignominious  expulsion  from 
his  office  to  avoid  a  prosecution,  and  by  an  immortality  in  the  "  Dunciad  ;" 
while  Wren  retired  to  a  peaceful  home  at  Hampton  Court. 

In  the  first  edition  of  the  "  Dunciad,"  this  architectural  empiric  is  thnt 

celebrated  : — 

*'  Beneath  his  reign  shall  Eusden  wear  the  hays, 
Ciljber  preside  Lord  Chancellor  of  piays, 
Benson  sole  jU'lge  of  architecture  sit, 
AoU  namby-pamby  be  preferr'd  for  wit." 

In  the  subsequent  editions  the  poet  altered  these  lines  to — 

**  See,  see,  our  own  true  Phcebus  wears  the  bays  ! 
Our  Midas  sits  Lord  Chancellor  of  plays  ! 
On  poets*  tombs  see  Be.nson's  titlea  writ  I 
Lo  1  Ambrose  Phillips  is  preferr'd  for  wit  I** 

Atid  in  a  note  he  adds — "  In  favour  of  this  man,  the  famous  Sir  Christopher 

Wren,  who  had  been  architect  to  the  crown  for  above  fifty  years,  who  built 

most  of  the  churches  in  London,  laid  the  first  stone  of  St.  Paul's,  and  lived 

to  finish  it,  had  been  displaced  from  bis  employment  at  the  age  of  near 

ninety  years." 

But  of  Wren  our  great  poet  says  : — 

'*  See  under  Ripley  rise  a  new  Whitehall, 
Whi  e  Jones*  and  Boyle*s  united  labours  fall  ; 
While  Ween  with  sorrow  to  the  gra^-e  descends. 
Gay  dies  unpeusion'd  with  a  hundred  friends.*' 

Vanbrugh  built  the  first  theatre  in  the  Haymarket,  and  managed  it  con- 
jointly with  Congreve.  It  is  singular  that  this  theatre  has  been  rebuilt  by 
the  late  John  Nash,  himself  an  actor,  manager,  and  architect.  An  eminent 
comedian  of  the  present  day,  who  was  originally  an  architect  and  joint 
surveyor  to  a  public  company  with  the  author  of  this  article,  before  be  had 
quite  abandoned  his  former  profession,  requested  him  to  state  in  his  "  Life 
of  Wren,"  as  an  apology  for  his  uniting  the  two  professions,  that  in  addition 
to  Vanbrugh  and  Nash,  might  he  added  the  name  of  our  great  English 
Vitruvius,  as  being  an  actor  as  well  as  an  architect.  He  informed  me  that 
in  an  old  quarto  play,  translated  from  the  "  Plutus"  of  Aristophanes,  is  the 
following  manuscript  remark,  in  the  handwriting,  and  with  the  signature,  of 
Isaac  Reid,  the  commentator  : — "  This  is  the  play  in  which  Sir  Christopher 
Wren,  our  great  English  architect,  performed  the  character  of  Neaniast 
before  the  Elector  Palatine,  Dr.  Seth  Ward,  and  many  others,  probably  in 
1652." 

The  works  of  Vanbrugh   are  solid  and  judicious ;  but  he  neglected  the 

lighter  graces  of  his  art,  and  is,  in  spite  of  all  bis  picturesque   beauties, 

cumbrous  and  inelegant  in  detail.     Swift's  epigram  on  this  architect  is  well, 

and  in  some  instances  he  merited  the  satirist's 

*'  Lie  heavy  on  him,  earth,  for  he 
Laid  many  a  heavy  load  on  thee.'* 

There  is,  however,  another  version  in  a  rather  better  spirit,  and  more  like 

the  sit  levis  of  the  ancient  l^omans,  and  is 

"  Lie  light  upon  him,  earth,  though  he 
Laid  many  a  heavy  load  on  thee." 

Yet,  Castle  Howard  and  Blenheim  will  keep  alive  the  memory  of  the  witty 

and  accomplished  Vanbrugh  among  those  of  our  greatest  architects.     A  fair 

specimen  of  his  picturesque  and  singular  style  maybe  gathered  from  his  own 

house  near  the  Privy-gardens,   which  was  also  a  subject  of  Swift's  satire, 

who  compared  it  to  a  dirt  pie  heaped  up  by  children. 

Sir  Joshua  Reynolds,  in   his  inimitable  discourses  on  painting,  gives  grMt 

and  deserved  praise  to  the  artist-like  compositions  of  this  architect,  partien- 
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larly  as  to  his  mode  of  making  his  buildings  rise  from  the  earth  with  judi- 
cious  basements — not  brcakin;:  abruptly  from  it,  as  if  it  had  no  foundation 
or  connexion  with  the  plot  Uj  in  which  it  stands. 

Vanbrugh  was  a  bold  and  erratic  genius  in  his  art,  picturesque  and  poetical 
in  his  imagination  ;  rather  resembling  the  painter-architects  of  Henry  the 
Eighth's  time,  than  a  follower  of  Palladio,  Jones,  or  Wren.  lilenheim,  near 
Woodstock  in  Oxfordshire,  one  of  the  best  of  his  works,  and  the  most 
characteristic  of  his  peculiar  style,  was  began  in  1705.  It  was  intended  as 
a  tribute  of  a  grateful  nation  to  their  illustrious  soldier,  but  servile  intriguer, 
the  Duke  of  Marlhorougb,  and  was  named  after  the  greatest  of  bis  victories. 
The  secret  history  of  this  transaction  forms  m\  amusing  feature  in  D'Israeli's 
"  Anecdotes  of  Literature  ;"  but  appertains  more  to  the  political  intrigues 
than  to  the  architectural  history  of  our  country. 

In  this  period  arose  those  prominent  ornaments  of  our  metropolis,  the 
churches  of  St.  Mary-le-Strand  and  St.  Martin's  in  the  Fields,  from  the 
designs  of  James  Gibbs,  who  also  finished  that  of  St.  Clements  Danes, 
begun  by  Wren.  Gibbs  was  an  architect  of  the  school  of  Wren,  but  affected 
by  laborious  detail  and  superabundance  of  ornament — as  may  be  seen  in  his 
works,  particularly  in  the  interior  of  the  church  of  St.  Martin — what  Wren 
accomplished  by  more  simple  and  scientific  means.  The  exterior  of  ^t. 
Mary-le-Strand  is  of  two  orders  in  height,  which  presupposes  two  stories  to 
the  interior— a  fault  committed  by  Jones  in  his  Banqueting-house,  White- 
hall ;  and  by  Wren  in  his  St.  Paul's  cathedral.  The  former  has  for  an 
apology,  that  his  building  was  part  and  parcel  of  an  enormous  palace,  and 
corresponded  with  such  portions  of  it  that  had  two  stories,  and  this  required 
the  omission  of  one  for  height  in  the  interior.  For  Wren  it  may  be  said, 
that  his  two  stories  of  coupled  columns  in  the  western  front,  have  nearly  the 
same  proportions  of  one  ;  and  that  viewing  his  cathedral  from  a  distance — 
the  best  position  for  seeing  its  beauties — the  lower  order  is  entirely  concealed 
from  view  by  the  houses  that  surround  it.  The  circular  portico  in  the 
western  front  of  Gibbs's  church  in  the  Strand,  is  a  palpable  and  clumsy 
imitation  of  Wren's  beautiful  serai-rotunda  to  the  north  and  south  transepts 
of  St.  Paul's.  The  summit  of  its  cupola  was  to  have  been  surmounted  by  a 
farthingaled  statue  of  Queen  Anne,  somewhat  like  that  horrible  monstrosity 
in  St.  Paul's  churchyard,  for  which  was  substituted  the  present  funereal 
vase. 

The  exterior  of  St.  Martin's  in  the  Fields  is  in  a  bolder  style  and  purer 
taste.  The  columns  in  antis,  or,  to  speak  less  technically,  the  columns 
between  the  anta;  or  pilasters,  that  form  the  retrocessed  porticoes  of  the 
north  and  south  aisles,  are  both  novel  and  effective  ;  and  the  Corinthian 
hexastyle  portico  of  the  western  end  would  be  unexceptionable,  were  it  not 
for  the  cumbrous  steeple  that  bears  down  its  apex.  No  such  monstrosity 
disfigures  any  of  Wren's  churches,  whose  steeples  always  rise  from  external 
and  visible  towers.  The  interior  looks  fine  from  a  redundancy  of  ornament 
— divested  of  which,  it  would  degenerate  into  common-place.  It  is,  how- 
ever, a  large  and  commodious  edifice,  well  adapted  to  the  parochial  church 
service  of  the  establishment ;  the  arrangement  of  which.  Chambers  did  not 
disdain  to  imitate  in  his  German  Lutheran  church  in  the  Savoy,  near 
Waterloo  bridge. 

Of  Gibbs's  other  work,  the  Ratcliffe  library,  Oxford,  it  can  only  be  called  a 
practical  blunder ;  for  devoid  of  the  necessary  scientific  skill  in  construction 
that  is  requisite  to  complete  the  character  of  an  architect,  he  intended  to 
have  executed  the  cupola  with  stone,  but  it  would  not  stand  :  it  was  obliged, 
therefore,  to  be  taken  down  and  to  be  built  of  lath  and  plaster. 

Gibbs  published  a  treatise  on  the  "  Elements  of  Architecture,"  which  pos- 
sesses nothing  new,  and  is  to  be  considered  more  as  a  student's  guide  to  draw- 
ing the  five  orders  of  Italian  architecture  according  to  that  master's  propor- 
tions—which are  not  sufficiently  correct  to  be  considered  as  models — than  a 
treatise  on  the  art  of  which  he  aspires  to  be  a  teacher. 

The  state  of  architecture  at  the  end  of  the  reign  of  George  II.,  and  for 
some  time  previous  thereto,  had  been  as  low  as  at  almost  any  period  of  the 
English  history.  From  the  death  of  Kent  and  the  great  Earl  of  Burlington, 
two  accomplished  architects  of  the  Anglo-Palladian  school,  to  the  commence- 
ment of  the  reign  of  George  III.,  we  have  no  account  of  any  native  architect 
worthy  of  notice.  The  profession  seemed  almost  to  have  been  lost ;  and 
new  buildings,  repairs,  and  alterations,  to  have  been  performed  by  that 
anomalous  being,  that  sort  of  uno-dual  mixture  of  artist  and  artisan,  the 
building  surveyor,  or  surveyor  and  builder,  as  he  generally  termed  himself. 

The  school  of  architects  which  ended  with  Hawksmoor,  had  left  no  dis- 
ciples, and  the  only  one  who  can  lay  claim  to  the  name  was  Archer,  whom 
Walpole  describes  as  holding  the  office  of  groom-porter  in  the  royal  palaces. 


The  church  of  St.  John  the  Evangelist,  Westminster,  which  has  been  falsely 
attributed  to  Vanbrugh,  is  characterised  by  a  hold  originality  in  its  quadri- 
frontal  form,  of  an  Italian-Doric  order,  surmounted  by  four  Corinthian  turrets. 
It  has  been  ludicrously  compared  by  Swift,  or  some  other  satirist,  to  an  ele- 
phant on  its  back,  or  a  huge  butcher's  block  reversed,  with  its  clumsy  legs 
rising  upwards.  But  had  it  been  finished  as  intended,  with  a  lofty  cupola  or 
lantern  in  the  centre,  it  would  have  had  a  different  and  perhaps  a  good 
eff.!ct. 

As  an  example  of  the  state  of  architecture  and  its  patrons  at  this  period, 
may  be  cited  the  fact,  that  when  the  corporation  of  London  proposed  building 
a  mansion-house  for  the  official  residence  of  their  lord  mayors.  Lord  Bur. 
lington  submitted  to  them  an  elegant  design  by  Palladio,  which  the  citizens 
rejected  as  being  the  work  of  a  foreigner  and  a  papist,  and  executed  the  pre- 
sent building  from  a  design  of  the  elder  Mr.  Dance,  who  was  both  a  citizen 
and  a  Protestant.  This  architect  has  been  said  to  have  been  originally  a 
ship.builder,  and  the  two  lofty  attics  that  were  formerly  over  the  Egyptian- 
hall  and  the  ball-room  have  been  sarcastically  compared,  from  this  circum- 
stance, to  the  bulk-heads  or  poops  of  a  deeply-laden  Indiaman.  The  plan  is 
well  arranged  for  the  purposes  it  was  built  for ;  some  of  the  apartments  are 
magnificent,  though  somewhat  heavy  in  style,  and  there  is  no  feature  in  any 
part  of  it  but  what  may  be  traced  to  some  of  the  then  existing  books  on 
Italian  architecture.  The  Corinthian  orders  of  the  portico  and  of  the  Egyp- 
tian-hall have  more  the  character  of  the  Stadt-bouse  at  Amsterdam,  than 
those  of  any  of  the  fair  cities  of  Italy ;  and  the  whole  building  bears  more 
affinity  to  the  Batavian  than  to  the  Italian  style  of  architecture. 

Dance  was,  however,  a  man  of  some  genius,  and  exhibited  much  skill  in 
his  churches  of  Bishopsgate  and  Slioreditch.  The  Roman-Doric  portico  of 
the  latter  is  as  well  proportioned  and  as  happily  applied  as  any  similar  struc- 
ture in  the  metropolis.  The  spire,  though  inelegantly  placed  behind  the 
portico,  which  occasions  its  tower  or  basement  to  be  hidden,  and  gives  it  the 
appearance  of  being  mounted  on  the  roof,  is  a  free  and  successful  imitation 
of  Wren's  St.  Mary-le-Bow,  and  is  one  of  the  handsomest  spires  in  London, 
The  deeply  indented  scotia  that  supports  the  terminating  obelisk  is  boldly 
original,  is  productive  of  a  fine  effect,  and  could  only  have  been  executed  by 
a  man  of  science.  The  bodies  of  both  these  churches  present  the  appearance 
that  their  author  had  studied  his  Vitruvius  in  a  Dutch  translation, 

Hogarth  has  satirised  the  want  of  architectural  taste  in  England  at  this 
period  in  one  of  his  inimitable  pictures  of  Marriage  a  la  Mode,  where  the 
portico  of  the  mansion  in  progress  for  the  noble  father  of  the  bridegroom, 
is  formed  of  five  columns,  the  middle  one  being  under  the  apex  of  the  pedi- 
ment. The  satirist  little  dreamt  that  his  pointed  ridicule  would  find  an 
imitator,  yet  it  is  so,  for  the  architect,  if  so  he  may  be  called,  of  Bedford- 
square,  has  on  two  of  its  sides  perpetrated  the  atrocity  of  a  sham  portico  of 
five  attached  pilasters,  the  middle  one  being  after  the  mode  of  Hogarth's 
architect — under  the  apex  of  the  pediment. 

Batty  Langley  who  flourished  about  this  time,  had  a  school  or  academy  of 
architecture,  but  his  disciples  were  all  carpenters ;  and  although  his  taste  as 
an  architect  was  deservedly  derided,  he  formed  a  school  of  excellent  work- 
men, and  gave  form  to  many  a  skilful  artisan  in  a  certain  line  of  art. 

Emlyn,  in  an  after  age,  attempted  the  forlorn  hope  of  inventing  a  new 
order  of  architecture,  as  if  those  of  Greece  and  Rome  and  Italy  were  not 
sufficient  for  the  grasp  of  his  capacious  mind.  He  used  oak  leaves  instead 
of  acanthus  or  parsley  for  foliage,  the  star  of  the  order  of  the  garter  for  the 
rosette  between  the  volutes;  the  shaft  was  single,  one-third  of  its  height, 
where  it  divided  itself  into  two,  like  a  forked  elm,  and  terminated  of  course 
with  twin  capitals.  He  was  permitted  to  dedicate  his  book,  entitled 
"  Emlyn's  New  Order  of  Architecture,"  to  George  HI.,  who  with 
that  good  nature  which  always  characterised  that  monarch's  patronage  of 
artists,  allowed  him  to  execute  a  specimen  of  his  biforked  "  British  order," 
at  Windsor:   but  I  believe  it  has  been  removed. 

Batty  Langley  however  soared  higher,  for  he  published  his  invention  of  no 
fewer  than  five  new  orders,  namely.  The  Gothic  Tuscan!  The  Gothic 
Doric  !  !  The  Gothic  Ionic  .' .' .'  The  Gothic  Corinthian  !  J  !  !  and  The  Gothic 
Composite .'!.'! !  The  principal  novelties  were  making  the  shafts  of  the 
columns  treble,  quadruple,  and  quintuple,  clustered  and  banded  like  the 
pillars  of  our  ancient  cathedrals,  making  the  tops  of  the  tnglyphs  pointed  like 
lancet  windows,  the  friezes  coved  and  filled  with  frets,  and  other  equal  ab- 
surd alterations.  Some  specimens  of  these  "  Gothic  orders  of  my  invention" 
were,  and  perhaps  are,  to  he  seen  in  a  street  near  the  north-east  corner  of 
St.  James's-park,— Fludyer-street,  I  think. 

During  this  state  of  transition,  several  elegant  and  substantial  mansions  ot 
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considerable  dimensions  were  erected  in  various  parts  of  the  country.  Wan- 
stead-house,  a  splendid  edifice,  with  a  magnificent  Corinthian  portico  and 
extensive  wings,  worthy  the  name  of  a  palace,  was  built  by  the  opulent  and 
plebeian  family  of  the  Longs ;  and  has  since  been  torn  down,  its  pictures, 
statues,  and  materials  sold,  and  the  park  disforested  of  its  lofty  oaks,  by  an 
aristocratic  parvenu,  who  married  and  illtreated  the  last  heiress  of  the  Tilney 
Longs.  Harewood-house,  near  Leeds,  in  Yorkshire,  one  of  the  residences  of 
the  noble  family  of  Lascelles,  is  a  fine  imitation,  without  being  a  servile  copy 
of  the  mansion  at  Wanstead,  but  with  the  advantages  of  a  fine  situation,  and 
of  being  surrounded  by  a  truly  princely  demesne,  and  commanding  some  of 
the  finest  views  in  the  country.  The  mansion  of  the  late  Sir  Gregory  Page, 
at  Blackheath,  a  truly  Palladian  villa,  on  a  vast  scale,  was  too  extensive  for 
the  fortunes  of  his  successors,  and  met  the  fate  of  Wanstead-house.  Some 
others,  possessing  no  originality  of  character,  were  erected  about  this  time 
some  of  them  from  the  designs  of  Giovano  Battista  Leoni,  an  Italian  archi- 
tect of  skill  and  taste  ;  the  best  of  these  are  recorded,  with  plans,  elevations, 
and  sections,  in  the  "  Vitruvius  Britannlcus"  of  Colin  Campbell,  himself  an 
architect  of  industry  and  talent. 

Such  was  the  state  of  architecture  when  George  III.  ascended  the  throne 
of  his  German  ancestors,  neither  of  whom  loved  art  or  literature,  and  one  of 
whom  could  see  no  merit  in  the  transcendant  works  of  Hogarth,  and  abused 
him  for  ridiculing,  as  he  said,  his  German  guards  in  the  celebrated  picture  of 
"  The  march  to  Finchley ;"  this  offence  the  painter  revenged  by  dedicating 
the  print  to  Frederick  the  Great  of  Prussia.  Nor  could  he  discover  any  genius 
in  Garrick,  but  talked  German  and  took  snuff  while  the  British  Roscius  was 
illustrating  Shakspeare's  Richard  the  Third;  but  rose,  commanded  silence, 
and  made  an  obeisance  to  the  low-comedy  actor  who  personated  the  lord 
mayor,  saying,  "  Gentlemen,  we  must  pay  respect  to  my  lord  mayor."  Such 
were  the  military  goths  who  had  the  art,  literature,  and  science  of  the  king- 
dom, in  an  enlightened  age,  at  their  command. 

Frederic,  Prince  of  Wales,  father  of  George  III.  received  an  English  educa- 
tion, was  a  mild  gentlemanly  man  of  no  great  abilities,  but  possessed  a  real 
love  for  the  amenities  of  literature  and  art.  He  patronised  Thomson  and 
Gay,  and  his  little  court  was  divested  of  the  rougher  manners  of  his  father's. 
He  was  upon  ill  terms  with  his  father,  did  not  live  happily  with  his  wife, 
a  princess  of  coarse  mind  and  manners,  and  died  young.  The  education  of 
his  son  was  thus  left  to  the  care  of  his  mother,  who  neglected  the  more 
solid  parts  of  his  studies,  and  applied  the  money  entrusted  to  her  for  that 
purpose  to  her  own  pleasures. 

King  George  lit.,  fortunately  for  the  arts,  and  particularly  architecture, 
was  endowed  with  an  innate  love  for  such  pursuits  which  soften  and  improve 
the  human  mind.  He  was  also  well  acquainted,  for  a  prince,  with  both  the 
theory  and  practice  of  the  graphic  arts.  When  Prince  of  Wales,  he  studied 
architecture,  under  Mr.  Chambers,  and  was  taught  to  delineate  its  propor- 
tions with  accuracy  from  the  rules  of  Palladio  and  Vitruvius.  From  the  be- 
fore-mentioned circumstances,  there  was  no  Englishman  who  practised  archi- 
tecture as  a  profession.  Chambers,  who  had  been  a  naval  oflicer,  was  partial 
to  the  art,  and  had  travelled  in  countries  where  architecture  was  better  un- 
derstood than  in  England.  The  young  Prince  also  studied  the  science  of 
perspective,  under  Mr.  William  Kirhy,  whose  practical  work,  founded  on  the 
theories  of  Dr.  Brook  Taylor,  was  formerly  in  much  esteem,  and  has  obtained 
great  celebrity  from  Hogarth's  sarcastic  frontispiece  of  faults  likely  to  occur 
from  the  want  of  a  knowledge  of  that  science.  Prince  George  contributed  , 
it  is  said,  a  design  for  his  tutor's  work  ;  and  his  drawings  are  reported,  by 
persons  who  had  seen  them,  and  they  were  extant  in  the  royal  library  in  the 
late  Buckingham-house  a  few  years  since,  to  have  been  correct  in  detail, 
and,  for  their  day  and  style  of  art,  tasteful  and  elegant. 

George  III.  ascended  the  throne  of  Great  Britain  with  more  advantages 
than  most  of  his  predecessors.  Born  and  educated  an  Englishman,  he  gloried, 
as  he  said  in  his  first  speech  from  the  throne,  in  the  name  of  a  Briton.  Un- 
practised in  the  cruel  scenes  of  warfare,  he  had  been  bred  in  peaceful  retire- 
ment— perhaps  too  recluse  for  the  government  of  a  nation  then  involved  in 
such  momentous  transactions.  He  loved  art,  was  fond  of  literature,  particu. 
larly  that  of  his  own  country,  was  sliglitly  skilled  in  music,  and  read  Shak- 
speare  with  propriety  and  enthusiasm.  A  speech  from  the  throne,  delivered 
in  correct  and  elegant  English,  was  a  novelty  unknown  to  almost  all  its  audi- 
tors. The  exclamation  of  Quin,  the  tragedian,  who  had  been  his  master  in 
elocution,  and  was  admitted  to  a  place  in  the  House  of  Lords  to  witness  the 
debut  of  his  royal  pupil,  of  "  Bravo  !  I  taught  the  boy,"  was  more  sincere 
than  courtly.  Artists  and  literary  men  were  no  longer  huffed  for  their  in- 
trusion into  the  palace,  nor  debarred  the  royal  presence.  Chambers  was 
appointed  to  th«  office  of  royal  architect.    Ramsay,  a  well  known  portrait 


painter,  was  employed  to  depict  the  youthful  sovereign  and  bis  consort ; 
other  artists  and  their  interests  were  attended  to,  and  the  management  of 
the  academy,  or  association  of  artists,  in  St.  Martins- lane,  began  by  Ho- 
garth, Thornhill,  and  others,  was  patronised,  and  its  concerns  investigated. 
The  king  coacerned  himself  even  with  their  little  quarrels,  and  suggested 
measures  for  the  enlargement  of  its  utility  ;  it  being  then  merely  a  school  of 
adult  artists,  for  the  study  of  the  human  figure,  and  not  an  academy  of  the 
fine  arts,  which  the  king  desired  to  see  established  in  England.  It  had, 
however,  its  series  of  annual  public  exhibitions  of  the  works  of  its  members, 
which  the  king  duly  honoured  regularly  with  his  presence. 

Chambers,  from  the  circumstance  of  being  the  royal  architect,  and  repairs 
and  additions  to  the  royal  palaces  being  necessary,  had  more  interviews  with 
his  royal  master  than  others  ;  and  their  former  relations  of  master  and  pupil , 
bad  given  more  than  usual  freedom  of  intercourse  to  these  interviews.  The 
king  designed  to  establish  a  Royal  Academy  of  painting,  sculpture,  and 
architecture,  upon  the  plan  of  those  founded  by  the  illustrious  Colbert  and 
Cardinal  Richelieu  in  France,  and  to  build  a  palace  for  its  occupation.  The 
king  entered  into  this  grand  project,  and  Chambers  became  the  organ  of 
communication  between  him  and  the  leading  artists  of  the  day  upon  this 
important  subject. 

Having  now  adopted  architecture  as  a  profession,  and  being  a  Chevalier  of 
the  order  of  the  Polar  Star,  his  royal  master  honoured  him  with  English 
knighthood,  when  such  an  honour  was  more  rare  than  in  later  days.  Hence 
the  origin  of  the  Royal  Academy  of  the  fine  arts  and  the  building  of  Somer- 
set-house. 

Sir  William  Chambers  threw  no  new  lights  on  the  art  over  which  he  was 
destined  to  preside.  In  its  practice  and  more  scientific  department  of  con- 
struction he  was,  comparatively  with  such  men  as  Wren  and  Hawksmoor, 
totally  ignorant.  His  taste  was  Roman,  and,  being  unacquainted  with  the 
sublimer  beauties  of  Grecian  art,  was  consequently  less  refined;  yet  his  works 
have  a  chastened  correctness  of  detail  of  the  best  style  of  Italian  art.  He  is 
less  exuberant  than  Scamozzi,  Serlio,  and  Borromini,  and  even  than  Palladio 
himself,  except  in  his  very  best  examples.  He  may  be  called  the  Palladio 
riformato  of  the  Georgian  era.  In  the  course  of  his  travels  he  had  visited 
parts  of  China,  and  published  a  treatise  on  the  gardening  and  architecture 
of  that  strange  people.  The  royal  gardens  of  Kew  and  its  lofty  pagoda 
are  among  the  results  of  the  Chinese  phantasy  that  he  had  inflicted  on  his 
royal  master,  and  led  to  the  introduction  of  that  fanciful  and  inelegant 
style.  Yet  the  Somerset-house  of  this  architect  has  many  redeeming  beauties, 
and  his  work  on  "  Civil  Architecture,"  in  spite  of  bad  taste  in  reviling  the 
architecture  of  ancient  Greece,  of  which  be  knew  nothing,abound3with50und 
doctrines,  and  is  the  best  elementary  work  that  we  possess.  A  new  edition, 
remarkably  well  edited  by  the  late  John  Buonarotti  Papworth,  whose  recent 
death,  full  of  years  and  honour,  the  profession  have  to  deplore,  was  pub- 
lished a  few  years  since,  and  also  a  smaller  one,  with  a  treatise  on  "  Grecian 
Architecture,"  by  Mr.  Joseph  Gwilt. 

The  establishment  of  the  Royal  Academy  by  George  III.  is  the  next  great 
epoch  in  the  arts  of  this  count. y,  after  the  fire  of  London,  and  will  form  the 
subject  of  the  next  section. 

CTo  be  continued.J 


RAILWAY  LEGISLATION,  ACCIDENTS,  AND  INSPECTION. 

A  paper  was  published  some  short  time  ago,  to  show  that  if  it  had  not 
been  for  the  operation  of  prejudice,  we  might  have  been  in  as  full  posses- 
sion of  the  railway  system  in  1817  as  1847,  and  that  we  had  spent  some 
half  century  in  keeping  back  and  thwarting  improveraeats.  Much  the 
same  kind  of  thing  might  be  said  of  railway  legislation  :  at  this  date  we 
are  fighting  for  the  same  points  as  we  have  been  for  years.  Surely  no 
bantling  ever  suffered  so  much  from  officious  nurses  than  has  the  railway 
system  ;  never  were  bandages,  rollers,  and  go-carts  more  unmercifully 
applied  to  hinder,  under  the  name  of  fostering,  growth. 

The  pages  of  our  Journal  will  show  that  we  have  always  stood  up 
against  all  legislative  and  government  interference  with  any  form  of  engi- 
neering enterprise.  If  this  be  a  prejudice,  we  are  quite  willing  to  own  it, 
and  stand  by  it,  and  we  have  held  most  unflinchingly  to  it.  It  happens, 
however,  that  if  we  have  stuck  to  a  prejudice,  our  opponents  have  not 
fared  in  the  least  well  with  their  several  legislative  and  inspectional  mea- 
sures; and  we  are  at  this  late  hour  strengthened  in  our  views  by  their 
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ill-success,  which  they  have  on  many  occasions  ackoowledged.  At  all 
events,  then,  they  cannot  say  that  experience  has  been  against  us,  whatever 
they  may  choose  to  say  and  think  about  the  soundness  of  our  theories. 

M'e  believe  by  this  time  everything  has  been  planned  and  tried  about 
the  railway  system,  except  lelting  it  alone,  but  we  very  much  fear  this  is 
the  only  experiment  with  it  that  will  never  be  tried.  It  is,  nevt-riheless, 
one  encouragement  to  persevere,  to  us  and  other  friends  of  non-intervention, 
that  the  experience  as  to  railways,  and  the  enlarged  experience  of  every 
(imilar  establishment  and  institution,  results  iu  confirming  the  propriety  of 
onr  convictions. 

In  the  teeth  of  the  truism,  that  all  human  undertakings  are  fallible  anrl 
all  new  undertakings  imperfect,  no  al'owance  is  made  for  the  railway 
system,  but  every  accident  is  seized  hold  to  authorise  its  condemnation  and 
restraint.  The  result  of  such  interference  has  never  b'-en  followed  out, 
but  a  careful  examination  of  railway  accidents  from  the  tirst  returns  would 
show,  that  while  many  accidents  are  due  to  carelessness  beyonti  the  control 
of  any  authority,  slill  more  are  due  to  the  progressive  condition  of  the 
railway  system,  and  still  more  to  the  attempts  for  the  prevention  of  acci- 
dent. Luggage  trucks  used  at  lirst  to  be  put  between  the  passenger  car- 
riages and  the  engine,  to  provide  against  the  possibility  of  injury  from 
explosion  of  the  engine.  A  train  having  been  run  into  from  behind,  the 
luggage  and  goods  trucks  were  then,  on  the  demand  of  the  public,  put 
behind.  This  was  followed  by  au  accident,  from  a  train  being  injured 
from  the  front.  The  public  then  required  trucks  to  be  put  fore  and  aft. 
Notwithstanding  this,  a  train  was  rut  in  halves  at  a  junction. 

In  order  to  give  stability  to  the  trains,  it  was  an  early  practice  to  mil 
goods  and  passengers.  This  whs,  on  the  public  voice,  given  up,  but  there 
was  a  demand  for  empty  horse-boxes  and  luggage  vans  to  be  mixed  with 
the  trains  for  safety.  Me  believe  these  have  been  the  cause  of  very  many 
accidents,  from  their  unequal  weight  and  construction  leading  to  their 
being  thrown  off  the  way,  and  to  the  passenger  carriages  riding  upon 
them. 

From  the  public  demand  for  signals,  signal-men,  and  pointsmen,  has 
resulted  certainly  no  greater  safety,  but  certainly  many  more  accidents 
from  neglect  of  signals. 

While  the  jumble  of  passenger  carriages,  trucks,  and  horse-boxes  might 
do  very  well  for  the  20-mile  an  hour  speed  of  I83G,  it  is  very  unsuited  for 
the  .50-mile-an-hour  speed  of  1847.  A  new  system  must  require  new 
safeguards,  and  to  no  one  can  the  care  of  these  be  more  properly  entrusted 
than  to  railway  managers. 

As  non-interference  seems  to  us  the  best  mode  of  legislating  for  rail- 
ways, so  railway  managers  seem  to  us  to  constitute  the  best  and  only 
safeguard  against  accident,  and  the  only  one  on  which  no  reliance  has  been 
placed.  It  cannot  now  be  very  well  denied,  that  a  railway  accident, 
whomsoever  else  it  may  affect,  inflicts  a  certain,  and  nearly  always  a  very 
heavy,  loss  upon  the  railway  company,  exposes  the  directors  to  very  great 
odium,  blame,  and  misrepresentation  on  the  part  of  the  public  press,  and 
subjects  railway  ofiicers  to  the  fear  of  losing  their  appointments.  Pecu- 
niary and  moral  responsibility  of  this  kind  is  what  our  institutions  teach 
us  to  rely  upon  in  every  other  case,  but  the  word  "railway"  has  the  magic 
power  of  shaking  our  convictions  and  our  prejudices  and  banishing  our 
common-sense.  It  is  contended  that  railways  are  only  to  be  treated  by 
exceptional  law,  and  this  has  only  to  be  asserted  to  be  allowed, — so  much 
the  worse. 

To  find  out  the  means  of  avoiding  accident  is  to  find  oat  a  means  of 
saving  money,  and  this  is  a  further  inducement,  which  afl'ects  railway 
managers  and  no  other  parties.  The  time  is  not  so  far  back  when  the 
engine-drivers  on  the  newly-opened  railways  were  ignorant,  drunken, 
brutal,  ill-ronducted,  and  desperate  barbarians  from  the  coalpits  of  the 
north  of  England,  who  were  extravagantly  paid,  and  who  were  under  no 
restraint.  It  is  well  known  that  having  no  fear  of  death,  they  have  pur- 
posely risked  accidents  for  the  sake  of  the  fun,  as  they  esteemed  it, 
whereby  human  life  was  perilled  and  property  injured  and  wasted.  Fines 
they  paid  by  common  contribution  from  their  large  wages. — criminal 
punishments  had  no  terrors  for  those  whom  death  and  danger  did  not 
scare.  As  to  dismissal,  it  was  only  a  change  of  employment— perhaps  at 
higher  wages.  The  man  who  was  dismissed  from  an  old  line  went  to  a 
new  one  ;  and  after  having  made  the  tour  of  England,  accepted  higher 
wages  abroad.  Jlore  engiuemen  viere  wanted  than  could  be  found,  and, 
though  wages  were  so  high,  respectable  men  could  not  be  got  to  enlist 
themselves  in  a  body  the  members  of  which  were  so  desperate,  the  nature 
of  which  was  then  so  hazardous,  and  which  the  legislature  were  called 
iipou  to  brand  with  a  special  penal  code. 


Thus  the  lives  of  passengers  and  the  property  of  the  companies  were 
fully  and  truly  at  the  mercy  of  a  set  of  desperadoes.  This  is  language 
which  is  strange  now,  but  which  was  that  of  the  press  only  a  few  years 
ago.  The  companies  exerted  themselves,  they  gradually  trained  a  better 
conducted  body  «tf  men,  and  they  have  now  engine-drivers  more  inielli- 
gent  and  more  trustworthy,  at  very  much  less  than  the  wages  which  they 
then  paid.  The  saving  to  the  companies  under  this  head  is  very  great;  so 
is  the  conse:;uent  saving  which  they  have  been  able  to  dfect  in  the  con- 
sumption of  fuel  and  the  wear  and  tear  of  the  working  stock.  All  this  is 
over  and  above  the  greater  freedom  from  accident. 

It  seems  stiange  to  look  back  and  peruse  the  virulent  attacks  and  abuse 
which  were  laiished  on  railway  directors  at  the  time  of  which  we  are 
speaking,  and  the  Timei  dul  not  forget  to  demand  that  directors  should  be 
made  criminally  responsible  for  the  engine-drivers.  We  believe  there  was 
but  a  very  narrow  escape  from  a  Draconian  code,  whereby  railway  direc- 
tors, officers,  and  engine-drivers  would  have  been  left  open  to  criminal 
pains  aud  penalties.  This  is  an  ultima  ratio  for  railway  abuses  which  is  a 
great  favourite  now,  though  how  it  would  work  it  needs  no  great  clever- 
ness to  foretell.  The  office  of  a  railway  director  at  the  present  moment  is 
one  of  much  more  honour  and  vanity  than  emolument  — sometimes  nothing 
a  year  and  a  vote  of  censure  being  the  salary,  but  most  frequently  the 
liberal  sum  of  fifty  or  a  hundred  pounds  a  year;  which  latter  is,  we 
believe,  the  sum  forming  the  civil  list  of  a  railway  king. 

The  establishment  of  a  body  of  gentlemen,  who  are  not  to  be  well  paid 
nor  to  be  greatly  honoured,  but  who  are  to  be  marked  out  for  the  applica- 
tion of  the  most  hateful  criminal  proceedings  for  acts  and  persons  beyond 
their  control,  would  be  a  novelty  in  English  society.  What  class  of  per- 
sons would  succeed  members  of  the  legislature  as  railway  chairmen  and 
directors,  we  do  not  pretend  to  say  :  we  only  know  that  the  present  class 
of  directors  would  retire,  and  that  a  lower  class  would  take  their  places. 
The  nearest  model  we  can  get  of  the  effect  of  such  legislation  is  supplied 
by  the  newspaper  press,  wherein  the  wisdom  of  parliament  has  so  hedged 
the  proprietorship  with  criminal  liabilities,  tiiat  it  is  most  rare  for  the  real 
proprietor  to  be  registered  and  published,  and  an  ingenious  deceit  is  prac- 
tised which  would  do  credit  to  China.  In  some  provinces  of  that  enlight- 
ened empire,  substitutes  are  to  be  obtained  for  the  price  of  seventeen 
pounds  in  hard  money,  who  will  undergo  the  penalty  of  death  or  the 
greatest  tortures  ;  and,  in  England,  the  Attorney  General  is  fain  to  content 
himself  with  a  substitute,  who,  for  a  given  considr-ration,  will  consent  to 
be  fined  in  the  Exchequer,  or  sentenced  to  imprisonment  in  the  Old  Uailey. 
Instead  of  the  class  of  newspaper  proprietors  being  raised  by  the  presence 
of  Sir  John  Easthope,  Bart.  M.P.,  or  Joliu  Walter,  E-q.  M  P.,  whose 
public  character  and  responsibility  might  be  brought  publicly  to  bear,  the 
legislature  has  etFectually  provided  that  public  and  per-onal  stau'ling  shall 
be  of  no  value,  and  a  virtual  protection  shall  be  given  to  the  libeller  and 
scandalmonger,  for  whom  under  no  circumstances  has  the  law  any  terror, 
and  whose  calumnies  now  only  have  power,  because  personal  character  is 
allowed  to  be  of  no  weight  in  the  decision.  The  same  results  would 
attend  the  application  of  criminal  responsibilities  to  railway  liirectornhip, 
and  the  least  of  all  consequences  of  such  ill  advised  legislation  would  be 
the  subslilution  of  men  of  straw  for  men  of  character  and  responsibility. 

What  benefit  has  resulted  from  Boardof-Trade-inspection  we  do  not 
know,  and  we  are  hardly  aware  that  the  inspectors  put  forward  any  very 
prominent  claim.  Indeed,  so  small  is  the  appreciable  benefit,  that  wo 
apprehend  the  days  of  railway  inspection  are  numbered,  and  that  many 
years  will  not  elapse  before  it  becomes  obsolete.  We  have  an  example  of 
this  in  gas  inspection.  It  is  singu'ar  that  the  progress  of  the  steam- 
packet,  gas,  and  the  locomotive  engine,  was  impeded  by  explosions  at  an 
early  date.  The  blowing-up  of  one  of  his  first  engines  in  Wales  was  the 
true  cause  why  Trevithick's  locomotive  remained  unused,  and  it  was 
charged  with  the  two  faults  of  a  dangerous  construction  and  a  want  of 
bite,  which  in  the  present  day  do  not  present  themselves  as  common  objects 
of  fear.  The  dangerous  explosion  of  a  locomotive  is  now  one  of  the  least- 
known  causes  of  accident,  and  two  cases  only  have,  we  believe,  occurred 
of  late  years — one  in  the  United  States,  and  one  on  the  Sheffield  and  Man- 
chester Railway.  The  blowing-up  of  one  of  the  first  steamboats  gave  this 
mode  of  conveyance  the  character  of  great  danger  ;  and  those  who  remem- 
ber the  defective  constructiou  of  the  boats  which  first  ran  on  the  Thames, 
can  bear  witness  to  their  clumsiness  and  liability  to  derangement.  Within 
two  years  of  the  establishment  of  a  gas  company  in  London,  a  gasometer 
blew  up  with  a  terrific  explosion,  and  so  much  were  the  public  alarmed  at 
the  seeming  hazards  of  these  magazines  of  dangerous  combustible,  that  an 
act  was  passed,  which   is  we  believe  still  unrepealed,  placing  very  great 
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restrictions  on  gas  companies,  and  requiring  tlieni  to  comply  wilh  certain 
regulations  and  to  undergo  a  government  inspection,  before  they  were 
allowed  10  open  their  works. 

Whereas  the  Board  of  Trade  now  claim  to  be  the  inspecting  department 
over  public  establishments,  the  Home  Department  was  the  one  at  that 
time  to  which  the  gas  companies  were  subjected,  and  in  conformity  with 
the  same  predilections  which  now  rule  at  Whitehall,  a  military  officer  was 
appointed  as  inspector-general.  Thr  first  inspector-general  of  gas-works 
was  the  celebrated  and  ingenious  Sir  William  Congreve,  but,  except  as  the 
means  of  giving  large  fees  to  the  gallant  general,  the  inspection,  even  in 
his  hands,  became  quite  a  nullity,  and  we  believe  that  since  his  death,  no 
inspector-general  of  gas-works  has  been  appointed  ;  and  at  the  present 
day,  no  one  knows  anything  of  the  safeguard  of  gas  inspection  or  places 
any  faith  in  it,  while  the  explosion  of  gasometers  is  so  rare  that  it  is  not 
thought  of. 

If  steamboats  and  gas-works  are  now  able  to  do  tolerably  well  without 
inspection,  and  are  daily  brought  nearer  to  absolute  safety,  it  may  be 
expected,  by  cool-minded  men,  that  in  due  lime  railways  may  likewise  be 
able  to  do  without  inspection.  As,  too,  so  many  public  establishments 
have  been  formed  and  matured  without  public  inspection,  we  can  see 
nothing  so  peculiar  in  railway  undertakings  as  to  prevent  them  from 
advancing  to  perfection  without  government  help. 

At  any  rate,  the  present  inspection  is  fruitless  and  unsatisfactory.  The 
only  person  who  has  been  able  to  find  any  kind  of  utility  in  it  has  been 
Punch,  who  says  that  when  an  accident  takes  place,  and  the  public  mind 
is  in  great  alarm,  General  Pasley  or  Captain  Coddington  is  sent  down,  and 
makes  a  report,  complimenting  everybody  and  everything,  and  showing 
that  nobody  is  to  blame;  and  thereupon  the  public  terror  is  quieted. 
Certainly  the  inspectors'  reports  contain  nothing  else,  and  it  would  be 
vain  to  seek  in  them  for  any  practical  suggestion  or  any  original  contribu- 
^on. 

Whether  this  state  of  affairs  is  attributable  to  the  employment  of  mili- 
tary engineers  we  do  not  allege,  but,  nevertheless,  whatever  value  we  may 
attach  to  our  mililitary  brethren  in  their  own  department,  we  cannot,  either 
d  priori  or  from  any  acquaintance  with  their  actions,  place  any  faith  in 
their  civil  capabilities.  We  very  early  pointed  out  the  consequences  of 
putting  officers  of  the  Royal  Engineers  in  a  false  position,  and  pitting 
them  in  an  unequal  contest  with  the  heads  of  the  engineering  profession 
here,  who  are  acknowledged  to  be  the  greatest  civil  engineers  in  the  world. 
Civil  engineers  ha\e  exercised  the  greatest  forbearance  under  the  insult  to 
which  they  have  been  exposed,  of  the  intrusion  among  them  of  incompe- 
tent persons;  but  opportunities  have  necessarily  arisen,  in  which  eminent 
men  in  this  country  have  been  compelled  to  express  their  contempt  for  the 
judgment  and  attainments  of  the  government  functionaries.  General 
Pasley,  who,  among  all  the  proceedings  of  the  Board  of  Trade,  has 
remained  exempt  from  the  suspicion  of  corrupt  motives,  and  whose  cha- 
racter as  a  highly  honourable  and  well-intentioned  ma",  secure  for  him 
personal  respect,  has  lately,  by  an  officious  interposition  on  the  subject  of 
the  Menai  Bridge,  laid  himself  open  to  the  observation  of  Mr.  Robert 
Stephenson,  that  he  does  not  know  anything  about  the  plan,  to  which  the 
General  supposes  he  offers  insurmountable  objections. 

One  objection  we  made  in  the  first  instance  to  the  appointment  of 
government  officials,  was  the  impossibility  of  government  paying  an  ade- 
quate salary  to  secure  the  services  of  individuals  against  the  competition 
of  private  enterprise.  Sir  Charles  Pasley  being  a  general  no  one  of 
course  wants,  and  Mr.  G.  R.  Porter  is  content  to  be  promoted  to  Mr. 
Macgregor's  place  as  joint  secretary  to  the  Board  of  Trade  ;  but  most 
of  the  other  parties  attached  to  the  railway  department  have  passed  over 
to  the  side  of  the  companies.  The  celebrated  Mr.  Samuel  Laing,  who 
concocted  the  whole  system  of  aggression  on  railways,  and  who  was  the 
ambitious  spirit  of  the  Board  of  Trade,  has  for  some  time  been  a  flourish. 
ing  railway  parliamentary  counsel,  and  is  the  author  of  a  pamphlet  against 
the  railway  department.  Captain  O'Brien  is  a  railway  man  ;  Sir  Frede- 
rick Smith  is  still,  we  believe,  chairman  of  the  Belgian  Eastern  Junction 
Railway,  and  we  think  in  directorship  ;  Captain  Coddington  has  accepted 
the  managership  of  a  railway.  The  lime  is  perhaps  not  far  distant,  when 
the  Railway  Board  being  disbanded,  the  Right  Honourable  Edward  Strutt, 
M.P.,  may  succeed  the  Right  Honourable  George  Hudson,  M.P.,  in  a 
chairmanship  ; — nay,  who  knows  but  in  time,  when  he  has  seen  a  railway, 
and  gets  to  know  something  as  to  what  it  is,  the  Right  Honourable  Sir 
Edward  l^yan  may  be  elected  to  a  seat  at  some  board  ?  These  things 
would  not  be  more  extraordinary  than  Mr.  Laing  writing  pamphlets 
against  the  Board  of  Trade. 


In  the  men  of  the  Railway  Board  we  have  no  confidence,  and  in  their 
measures  no  more  ;  and  we  are  very  little  disposed  to  trust  a  progressive 
institution  like  railways  to  their  mercies.  In  a  new  age  we  have  got  a 
new  experience  to  learn,  and  we  must  have  time  to  learn  it.  The  only 
thing  we  have  to  fear  is  lest,  by  our  prejudices  and  our  ill-timed  meddling, 
we  keep  hack  the  benefits  which  are  tendered  for  our  enjoyment.  We 
have  kept  back  railways  and  we  have  kept  back  electric  telegraphs,  but 
we  are  still  on  the  verge  of  enjoying  a  vast  extension  of  the  resources  of 
science.  This  year  the  telegraph  will  speak  with  its  lightning  tongue  to 
the  ends  of  the  land ;  the  word  which  is  said  in  London  shall  in  the  same 
time  be  known  in  the  great  cities  of  the  island,  and  shall  meet  with  its 
instant  answer  from  beyond  the  utmost  limits  of  the  hearing  or  gaze  of 
man.  The  electric  telegraph  will  be  claimed  by  the  same  despots  as 
the  railway  ;  gentle  dulness  will  find  evils  in  the  telegraph  which  demand 
its  chastening  care,  and  the  concessions  in  railway  inspection  will  be  urged 
as  a  reason  for  placing  our  correspondence  under  the  same  inquisitorial 
regime. 

The  effects  of  the  electric  telegraph  prudence  forbids  us  to  limit  or 
assign,  but  it  is  evident  a  very  great  change  must  be  produced  in  our 
habits  and  associations.  Not  only  must  the  whole  range  of  commercial 
transactiuns  be  affected,  but  even  the  operations  of  the  law  must  be  modi- 
fied. It  may  be  questioned  whether,  in  the  present  state  of  jurisprudence, 
the  beneficial  use  of  the  telegraph  in  arresting  the  course  of  criminals  be 
not  illegal,  for  it  must  often  involve  the  absence  of  a  writ  or  trespass  on  a 
jurisdiction.  We  leave  it  to  the  lawyers  to  determine  what  form  of  writ 
and  what  form  of  service  they  will  adapt  to  the  electric  telegraph,  in  what 
manner  a  Master  in  Chancery  in  Southampton-buildings  shall  take  the 
examination  of  a  party  at  Liverpool,  or  how  a  Telegraph  Affidavit  Office 
is  to  be  organised  in  Paper-buildings,  Temple  ;  but  they  are  very  likely  to 
be  called  upon  to  provide  for  a  new  state  of  circumstances,  caused  by  the 
revolutionary  influence  of  the  telegraph. 

We  cannot  but  think  it  fortunate  in  every  respect  that  the  monstrous 
Railway  Bill  of  1817  was  not  carried,  for  it  would  have  greatly  aggravated 
the  difficulties  which  now  beset  railway  enterprise.  How  it  can  have 
been  brought  forward  in  a  country  claiming  to  have  a  great  school  of  poli- 
tical economy  seems  wonderful,  still  more  so  that  it  should  have  received 
the  sanction  of  a  department,  which  claims  to  be  the  scientific  political  de- 
partment, and  boasts  of  Huskisson,  Lord  Sydenham,  Deacon  Hume,  Mac- 
gregor,  and  Porter.  We  know  no  greater  slur  on  the  political  economy  of 
this  country  than  the  series  of  railway  bills,  and  we  fear  that  it  is  to  be 
attributed  to  the  sacrifice  of  political  principles  to  personal  ambition.  The 
foundation  of  political  economy  as  applied  to  trade  is  the  doctrine  of  non- 
interference, which  is  violated  by  every  railway  bill. 

The  provisions  of  the  Janissary  Bill  of  1847  were  intended  to  improve 
railway  administration,  and  to  prevent  undue  speculation  :  the  result  would 
have  been  to  diminish  directorial  responsibility,  and  to  favour  the  opera- 
tions of  stags.  Of  all  provisions,  that  immediately  affecting  the  surveys  is 
the  one,  which  coming  in  our  own  line,  most  interests  us,  and  we  are  able 
to  affirm  that  nothing  could  work  worse.  To  require  the  deposit  of  200/.  a 
mile  in  addition  to  the  other  exactions  would  have  the  exact  eflect  of  in- 
juring many  good  undertakings,  of  impeding  all  during  times  of  commer- 
cial distress,  and  of  promoting  the  views  of  the  stags  in  times  of  specula- 
lion.  The  demand  of  any  deposit  as  a  security  for  the  bona  fide  origina- 
tion of  an  undertaking  is  a  fallacy,  which  has  nothing  but  the  imagination 
of  its  inventors  to  give  it  countenance.  It  is  evident  that  during  any  tight- 
ness of  the  money  market  the  enforcement  of  a  deposit  must  act  as  a  strong 
check  ;  but  then  it  touches  good  undertakings  as  well  as  bad.  In  a  time 
of  speculation,  whether  the  deposit  be  5  per  cent.,  10  per  cent.,  50  per 
cent.,  or  cent,  per  cent ,  it  is  perfectly  immaterial,  so  far  as  the  possibility 
of  raising  it  is  concerned,  and  the  unfortunate  experience  of  1825,  before 
the  time  of  railway  manias,  proves  this.  It  makes  a  great  difference  to  the 
projectors  how  much  they  can  get  into  their  hands  to  spend,  but  it  makes 
no  difi'erence  to  the  speculators,  who  are  imagined  to  furnish  the  deposit, 
as  the  deposit,  in  a  fin mcial  point  of  view,  is  for  the  most  part  fictitious. 

The  famous  deposits  of  1845,  which  were  used  by  the  Times  as  such  a 
bugbear,  involved  only  a  few  changes  of  figures  in  the  bankers'  books,  and 
it  may  be  said  that  they  never  were  in  existence.  Even  of  those  sums 
which  got  into  the  hands  of  projectors,  the  whole  was  not  wasted,  for  as 
they  largely  dabliled  in  scrip,  and  gambled  with  each  other,  so  they  in 
effect  worked  for  scrip,  which  may  be  considered  an  etherial  medium. 

An  acquaintance  with  the  circumstances  of  railway  engineers,  sur- 
veyor?, solicitors,  secretaries,  and   projectors,  will  fully  convince  the  in- 
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quirer  that  whatever  the  supposed  gains  of  these  parties  in  1845,  their 
present  possessions,  taken  generally,  are  very  small ;  and  the  solution  of 
this  is,  that  their  wealth  in  1845  resolved  itself  into  that  proverbial  bubble 
— scrip,  the  certificates  of  which,  for  that  matter,  they  may  slill  possess, 
but  the  imaginary  value  and  premium  of  which  they  have  lost  for  ever. 
Making  allowances  for  scrip  operations,  the  actual  waste  of  capital  in  the 
gambling  of  1845  was  very  small,  and  certainly  very  far  below  that  of  1825, 
when  so  much  capital  was  sunk  abroad  in  worthless  and  unprofitable 
operations. 

That  some  few  engineers,  lawyers,  brokers,  and  capitalists  have  realised 
money  is  indisputable,  but  the  number  of  these,  and  the  gross  amount  of 
their  acquisitions  is  very  small,  and  the  mass  of  speculators  and  operators 
tjave  not  realised  anything. 

What  is  the  real  amount  of  capital  wasted  or  lost  to  the  country  in  1845, 
it  is  hard  to  calculate,  but  we  do  nut  believe  it  can  anyhow  be  more  than 
two  millions,  while  perhaps  it  may  be  only  one  million — perhaps  it  may  be 
that,  comparatively  speaking,  it  is  nothing.  In  this  country  a  great  number 
of  persons  are  always  maintained  in  idleness,  so  that  it  does  not  make  much 
dillercnce  if  some  of  the  funds  of  these  classes  are  distributed  for  a  time  in 
making  some  of  its  members  railway  committeemen  and  surveyors,  instead 
of  keepiug  them,  as  they  otherwise  would  be,  cigar  smoking,  billiard  play- 
ing, or  fox-hunting. 

If,  moreover,  we  consider  that  a  larger  amount  of  real  and  effective 
labour  was  performed  by  the  populalion  of  England  in  1845  than  in  any 
previous  year,  and  a  larger  amount  added  to  the  fixed  capital  and  resources 
of  the  country,  it  becomes  still  more  questionable  whether  on  the  balance 
of  transactions  the  country  was  in  anywise  a  loser  by  the  gambling  share 
transactions  of  1845.  We  know  that  we  are  great  gainers  by  the  extension 
of  the  railway  system. 

For  whatever  purpose  the  leading  organ  of  the  world,  the  Thnes  news- 
paper, is  pleased  to  devoie  itself  to  a  crusade  against  English  railways, 
which  it  seems  determined  to  injure  per  fas  aut  nefas,  by  any  means,  by 
any  represeulations,  by  their  merits  and  by  their  demerits,  by  truths  and 
by  falsehood.  With  an  ignorant  populalion,  and  with  railway  managers 
not  overskilled  in  political  lore,  a  subtle  and  unscrupulous  adversary  is 
able  to  represent  everything  according  to  its  own  ends;  and  little  more 
than  good  fortune,  and  some  want  of  faith  in  the  objects  of  the  Times,  has 
secured  this  country  from  being  victimised  into  surrendering  a  most 
valuable  institution  to  the  clamour  of  a  most  audacious  system  of  misre- 
presentation. 

Without  going  back  to  the  earlier  efforts  of  the  Times,  it  may  be  enough 
to  signalise  some  of  the  later  assertions  of  the  Times.    The  charges  against 
the  railway  system  for  its  operations  in  1847,  include  the  following: — 
1st.  A  large  importation  of  foreign  corn. 

2nd.  An  increased  consumption  of  foreign  luxuries  during  a  time  of 
severe  privation,  when  greater  saving  was  the  more  needful. 

Srd.  A  diminution  in  the  stock  of  cotton  and  other  raw  materials  of 
manufacture. 

4th.  An  increased  use  and  higher  price  of  iron  at  home  and  lessened 
consumption  abroad. 

5th.  Causing  the  stock  of  gold  to  be  sent  abroad. 
tith.  Depriving  government  and  the  commercial  interest  of  capital. 
7th.  Depressing  and  ruining  the  manufacturing  industry  of  the  country. 
We  believe  this  sample  is  such  a  one  as  the  Times  will  accept,  as  not 
going  beyond  the  bounds  of  its  accusations. 

There  was  in  this  year  a  very  large  importation  of  foreign  corn,  in  con- 
sequence of  the  failure  of  last  year's  harvests.  This  failure  could  only  be 
supplied  by  import  from  abroad,  and  has  no  connection  with  railways. 

It  is  quite  true  that  in  1S47  there  was  an  increased  import  of  foreign 
sugar,  meat,  butter,  cheese,  and  other  provisions,  but  which  has  no  con- 
nection with  railways.  Had  there  been  no  such  increase  it  would  have 
been  duly  noticed  by  the  Times,  and  charged  against  Sir  Ifobert  Peel  and 
Lord  John  Russell,  as  a  failure  of  their  tariff  measures,  which  were  pur- 
posely framed  to  increase  the  consumption  of  sugar  and  foreign  provisions. 
The  diminution  of  the  stock  of  cotton  was  owing  to  the  failure  of  the 
cotton  crop  in  the  Uniteil  States,  and  with  a  short  crop  there  must  be  short 
stocks  and  high  prices.    .All  this  has  no  connexion  with  railways. 

There  has  been  a  greater  demand  for  iron  at  home  in  consequence  of  a 
greater  number  of  railways  ;  but  as  these  are  very  useful,  we  do  not  think 
this  is  any  harm.  A  higher  price  of  English  iron  in  foreign  markets  is 
a  necessary  consequence.     This  charge  has  a  connection  with  railways. 

(iold  was  sent  abroad  to  pay  for  foreign  corn,  and  nothing  else  could  be 
feat.     Whatever  the  League  partisans  and  currency  theorists  may  persuade 


themselves,  gold  must  a  ways  be  sent  out  to  meet  a  sudden  demand  fo 
gold.  Mr.  McCulloch  showed  this  long  ago.  The  failure  of  a  harvest  is 
a  sudden  and  irregular  event,  requiring  a  sudden  and  irregular  supply, 
which  can  only  be  settled  immediately  in  gold,  and  not  in  goods,  as  the 
'heorists  expect.  The  farmer  on  the  banks  of  the  Mississippi  or  the 
Vistula  will  not  lay  in  a  stock  of  cotton  or  ironwares  enough  for  four 
or  five  years'  consumption,  and  take  the  hazard  of  fire,  damp,  and 
waste,  let  the  goods  be  offered  to  him  at  any  price  however  low.  He 
will  always  prefer  to  take  English  goods  as  he  wants  them,  and  at  the 
price  of  the  day.  The  merchant  of  New  York  or  Dantzic,  though  he  may 
be  tempted  to  a  small  extent  by  cheapness  to  increase  his  stocks,  will  not 
do  so  to  the  full  extent  required,  because  the  risks  are  not  not  worth  the 
advantage.  The  English  manufacturer  and  merchant  will  always  be  lef' 
to  bear  the  risks  of  the  stock,  as  he  does  now,  while  as  a  mercantile  fact  it 
is  well  known  that  from  the  greater  wealth  of  England  the  stocks  are  in 
her  hands.  The  gold  therefore  must  go  out,  and  it  will  come  back,  as  the 
goods  are  ultimately  taken  in  the  final  liquidation  of  the  account.  The 
gold  always  has  come  back  and  always  will,  while  the  goods  instead  of 
being  sold  at  a  depression  are  sold  at  more  favourable  prices. 

It  is  a  recognised  expedient  of  the  Bank  of  England,  supported  and  in- 
culcated by  the  highest  authorities,  to  raise  the  rate  of  discount  to  a  ruin 
pitch  in  the  event  of  gold  going  out  of  the  country,  with  the  view  to  force 
goods  abroad  and  prevent  gold  going.  It  is  supposed  that  by  causing  sales 
here  at  ruinous  prices,  foreign  merchants  are  induced  to  take  goods  instead 
of  gold,  and  that  thereby  the  gold  is  kept  in  the  country.  As,  however, 
the  larger  stocks  of  English  goods  are  always  in  English  hands  and  not  in 
foreign  hands,  no  great  increase  of  sales  can  take  place,  but  only  a  depre- 
ciation in  price.  The  goods  offered  in  the  market,  however  small,  deter- 
mine the  price  of  the  slocks,  however  large. 

In  the  face  of  this  admitted  doctrine  we  assert  that  the  effect  of  raising 
the  rate  of  discount,  or  putting  on  the  screw  as  it  is  called — 
Does  not  cause  goods  to  be  sent  abroad  instead  of  gold. 
Does  not  prevent  gold  from  going  out  of  the  country. 
What  it  does  do  is — 
To  cause  severe  distress  at  home. 
To  depreciate  all  our  stocks  of  goods  abroad. 
Our  deduction  is — 

That  the  screw  does  not  effect  the  proposed  end,  that  it  does  no  good, 
and  does  great  harm. 

If  no  "  screw"  were  applied,  the  country  would  suffer  no  possible  barm  ; 
no  more  gold  would  go  out  without  the  "screw"  than  with  the  screw  ; 
but  distress  would  not  be  produced  at  home,  nor  would  our  goods  be  dis- 
posed of  at  depressed  prices  abroad. 

Although  the  "  screw"  principle  has  passed  unquestioned,  it  has  no 
single  statistical  fact,  and  no  solid  mercantile  experience,  to  recommend  it. 
It  is  quite  groundless. 

Railways  did  not  deprive  government  and  the  commercial  interest  of 
capital.  Government  has  got  the  capital  it  wants,  and  if  it  has  to  pay  a 
higher  price  it  is  not  on  account  of  the  competition  of  railway  companies, 
but  chiefly  in  consequence  of  the  "screw"  having  been  applied  by  the 
Bank  of  England.  The  commercial  interest,  on  account  of  the  depression, 
has  required  a  smaller  amount  of  capital,  and  there  is  no  statistical  founda- 
tion for  the  assertion  of  any  interference  on  the  part  of  railways.  What 
has  been  wanting  during  this  year  has  beeu  confidence  and  not  capital, 
— the  want  of  confidence  being  greatly  aggravated  by  the  exertions  of  the 
Times  newspaper. 

The  railways  have  not  depressed  or  injured  the  manufacturing  interest 
of  the  country  in  any  way.  They  have  not  diminished  the  gioss  amount 
of  capital ;  they  have  not  interfered  with  the  manufacturers'  share  ;  they 
have  not  diverted  labour.  The  manufacturing  interest  has  suffered  from 
the  famine,  tlie  want  of  raw  material,  depression  of  prices,  and  want  of 
confidence:  the  two  latter  circumstances  made  much  more  oppressive  by 
the  "  screw"  and  its  votaries. 

While  the  railway  system  has  been  falsely  accused,  il  has  had  no  ac- 
knowledgement of  the  vast  good  it  has  done.  Putting  aside  the  large 
addition  made  to  the  fixed  capital  and  permanent  resources  of  the  coun- 
try, the  railway  system  has,  during  a  year  of  grievous  famine  and  great 
commercial  distress,  allowed  an  eflicieut  scheme  to  be  carried  out  for  the 
employment  of  a  large  boily  of  the  population.  If  no  railway  works  had 
been  provided,  the  population  of  England  would  still  have  been  fed;  but  in 
1817  they  would  have  been  unemployed  and  discontented,  and  while  their 
labour  would  have  bei-n  lost  to  the  country,  there  is  no  saying  what  would 
have  been  the  political  and  social  consequences  ;  whereas  in  no  year  even 
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of  prosperity  has  there  been  less  political  agitation  than  in  1847,  when  a 
general  election  is  held,  during  which  party  feeling  is  almost  extinct. 

The  experience  of  every  fact  conlirms  the  truth  of  that  theory  which 
asserts  that  railways  are  not  made  with  new  capital  or  new  labour,  but  by 
the  increased  energy  of  the  labour  of  the  country.  This  or  something  like 
it  must  be  the  truth,  and  it  is  neither  inconsistent,  nor  improbable;  no  more 
80  than  the  admitted  fact,  that  while  the  ratio  of  agricultural  labourers  is 
diminishing,  the  extent  of  cultivation  and  production  is  increasing, 
•  If  new  labourers  and  new  food  be  not  required  for  railway  purposes, 
new  capital  cannot  be  required  to  the  amount  proposed,  and  the  capital  re- 
quired can  only  be  the  small  amount  of  ready  money  necessary  for  the  tem- 
porary representation  or  "clearing"  of  the  transactions. 

This  may  appear  very  diflicult  of  belief  to  those  who  conceive  that  every 
figure  of  £  5.  d.  put  forward  must  be  the  representation  of  solid  bullion  ; 
but  it  has  nevertheless  the  guarantees  of  truth.  The  development  of  the 
machinery  whereby  a  hundred  million's  worth  of  railways  is  produced  in  a 
year  may  elude  analysis  in  our  imperfect  acquaintance  with  the  true  opera- 
tions of  currency,  but  it  does  not  invalidate  the  conclusions.  Me  may  ex- 
pect that  as  the  machinery  acquires  perfection  the  operations  will  enlarge, 
and  it  is  instructive  to  look  back  for  a  few  years  and  to  witness  our  present 
progress.  In  1810  a  return  of  railway  calls,  made  by  iMr.  Earle  Langston, 
a  Manchester  sharebroker,  gave  as  the  total  for  that  year,  £7,191,390. 
This  sura,  during  the  time  of  getting  it  in  caused  the  greatest  alarm,  the 
calls  in  the  first  quarter  of  1840  amounting  to  no  less  a  sura  than  £2,106,090, 
and  it  was  pronounced  utterly  impossible  for  the  resources,  capital,  in- 
come, and  surplus  revenue  of  the  country  to  produce  any  such  sum.  It 
was,  however,  produced. 

In  1847  the  amount  of  calls  in  some  single  weeks  was  as  much  as  the 
whole  yearly  amount  of  1840  ;  and  we  are  not  aware,  notwithstanding  what 
the  rimes  says,  that  the  capital  of  the  country  is  exhausted. 

We  cannot  conceal  the  uneasiness  with  which  we  contemplate  the  pro- 
spects of  the  country  in  reference  to  railway  operations,  in  consequence  of 
recent  operations  and  events.  When  the  continuous  period  of  depression 
arrives,  and  when  it  is  most  difficult  to  work  the  financial  machinery,  the 
construction  of  railways  will  have  so  far  diminished,  that  the  means  of 
adequate  employment  and  exercise  for  the  working  population  will  not  be 
found.  If,  in  consequence  of  this  year's  abundant  harvest,  and  the  fall  in 
prices  which  will  result,  a  period  of  speculation  and  share  gambling  should 
next  year  arise,  it  cannot  now  be  directed  towards  railways,  and  will  there- 
fore, in  all  probability,  take  the  only  open  field  of  foreign  raining,  which  is 
under  no  such  restrictions;  and  therefore  the  evil  of  1825  may  be  renewed. 

We  will  only  say  a  few  words  by  way  of  conclusion.  '•  Let  railways 
be  free,  and  the  less  legislation  and  inspection  the  better  for  the  country." 


THE  BRITISH  MUSEUM. 
No.  II. 
The  dispersion  of  the  Greek  and  Roman  antiquities  consequent  upon  the 
demolition  of  the  old  rooms,  and  tne  non-completion  of  the  new  ones,  causes 
some  confusion,  and  there  is  a  ditiiculty  in  finding  them  ;  but  this  will  soon 
he  remedied.  The  arrangement  is  altogether  so  imperfect,  that  it  leads  us 
to  remarks  more  discursive  than  they  otherwise  would  be.  It  is,  however 
the  temptation  of  a  large  collection  like  that  of  the  British  Museum,  to  pre- 
sent a  great  variety  of  objects  to  the  gaze,  and  to  excite  at  each  moment 
some  new  thought,  little  dependent  on  those  which  have  just  gone  before. 
This  is  the  great  medicinal  power  of  such  collections  to  a  mind  diseased  or 
worn  down  ;  it  is  a  quality  of  refreshing  the  jaded  thoughts,  of  awakening 
new  ones,  of  alluring  the  weary  gaze,  a  temptation  now  to  close  and  busy 
scrutiny,  anon  to  sit  down  in  quiet  meditation.  We  may  call  such  a  place  a 
sanatorium  for  the  artist  and  man  of  taste,  while  it  is  the  best  place  of  ex- 
ercise and  refreshment  for  one  in  the  full  vigour  of  his  powers.  The  Museum 
is  however  much  less  visited  by  architects  and  other  artists  than  might  be 
expected,  though  it  is  not  neglected  by  the  amateur.  If  we  are  to  judge  by 
their  modes  of  acting,  our  English  professors  have  strange  ideas  as  to  the 
cultivation  of  taste,  for  they  seem  to  think  that  it  will  grow  and  feed,  like 
some  exotic  plants,  on  air,  or  rather  grow  without  feeding.  How  many  men 
are  to  be  found  not  wanting  in  means,  who  have  neither  library  nor  museum, 
who  never  read,  and  who  never  study  works  of  art  at  home  and  abroad,  but 
trust  to  the  daily  plodding  of  an  office  as  their  only  school. 


In  going  round  the  Museum,  and  seeing  the  number  of  unintelligent,  nay 
even  of  bruialized  and  debauched  countenances  among  the  visitants,  the 
question  is  naturally  raised,  "Can  the  Museum  do  such  parties  any  good.'" 
Take,  for  instance,  those  least  capable  of  appreciating  the  immediate  worth 
of  the  objects  they  see,  who  pass  round,  scarcely  moved  by  the  wonders 
about  them — the  observer  will  not  deny  that  even  they  feel  a  beneficial  in- 
fluence. Novelty  or  strangeness  will  always  operate  upon  every  mind  to 
awaken  it  to  some  extent,  and  it  is  a  great  object  to  effect  this  in  those 
minds  which  are  most  brutalised  ;  to  awaken  attention  is  to  cultivate  the 
first  quality  of  the  mind,  and  to  lay  the  way  for  its  further  exercise. 

It  is  scarcely  possible  to  look  at  any  department  of  the  Museum,  without 
finding  some  useful  example,  even  if  wauderingamid  the  chaos  now  reigning. 
Who,  for  instance,  can  look  at  the  collection  of  tombs  and  urns,  without 
seeing  the  great  superiority  of  the  Romans  in  all  artistic  exercises  over  our- 
selves ?  An  English  churchyard  is  a  set  of  stereotyped  stone  or  wooden  tablets, 
sometimes  varied  by  a  pile  of  monstrous  ugliness.  One  head-stone  is  like 
another,  except  in  as  far  as  it  is  necessary  to  inscribe  it  to  John  Thomas,  in- 
stead of  Thomas  Johns ;  for,  could  the  inscriptions  be  interchanged,  the  spec- 
tators of  the  head-stones  would  be  none  the  wiser  which  is  which.  The 
cemetery  system  has  in  some  degree  broken  in  upon  this  monotony,  and 
created  a  greater  variety  of  forms ;  but  still  they  are  limited,  and  confined,  as 
we  may  say,  to  sets.  The  mourner  may  purchase  a  No.  1  obelisk,  or  a  No.  3 
urn,  as  he  would  select  a  knife  from  a  Sheffield  pattern-card,  or  a  printed 
muslin  from  a  numbered  specimen.  A  large  lot  of  number  ones  and  number 
threes  is  manufactured  and  worked  up;  for  as  to  individuality  of  design, it  is 
out  of  the  question.  It  is  not  asked  for,  and  the  tomb-makers  are  guided 
accordingly.  Anyone  who  goes  into  a  tomb-yard  either  in  the  New-Road 
or  elsewhere,  will  find  that  the  tradesman  has  an  urn,  an  obelisk,  a  cross,  a 
sarcophagus,  a  broken  pillar,  an  altar-tomb,  a  coffin-tomb,  and  one  of  each 
of  the  recognised  patterns. 

In  looking  at  the  Roman  urns  in  the  Museum,  and  which  being  for  one 
general  purpose,  are  in  some  degree  restricted  in  form,  it  is  notwithstanding 
exceedingly  pleasing  to  notice  the  great  variety  of  design.  It  would  be 
hard  to  find  an  English  grave-yard  which,  with  a  greater  number  of  tombs, 
could  show  such  a  pleasing  application  of  artistic  taste.  Limited  as  to  size, 
which  goes  little  beyond  a  foot  or  fifteen  inches  cube,  the  Romans  have 
made  the  most  of  their  small  material.  The  block  of  marble,  alabaster,  or 
stone,  is  carved  into  various  forms.  Some  are  perfect  vases,  one  is  a  cir- 
cular temple,  another  a  fragment  of  a  column  ;  this  is  a  square  block  deco- 
rated with  a  simple  festoon,  another  lias  a  fafade  with  pilasters  mantis ; 
again,  the  proportions  being  those  of  a  double  cube,  a  raised  oblong  with 
festoon  and  tablet  is  flanked  by  torches  at  the  corners;  on  some,  the  deceased 
is  represented  in  various  attitudes.  The  form  and  decorations  vary  in  each 
example. 

The  Roman  urns  must  have  been  wrought  at  little  expense  of  material  and 
little  cost  for  workmanship,  and  yet  very  pleasing  works  are  produced:  while 
with  us,  great  material  and  lavish  workmanship  are  unattended  with  artistic 
effort.  The  same  degree  of  labour  which  with  us  is  bestowed  on  the  mason's 
work,  would  suffice  for  that  of  the  carver.  While  we  acknowledge  the 
artistic  qualities  of  the  Roman  examples,  their  design  is  not  always  the  most 
fitting,  and  it  is  very  rarely  applicable  for  modern  purposes  ;  some  of  the 
emblems  are  suitable  only  to  Roman  associations,  while  some  seem  to  have 
no  significance.  Other  designs  are,  however,  pleasing.  An  urn,  which  is  not 
numbered,  has  two  very  sharply  cut  medallion  half-lengths  of  husband  and 
wife;  others  have  high  relief  busts  of  the  deceased,  or  of  a  married  pair. 
Again,  the  deceased  is  sometimes  represented  reclining  on  a  couch  in  such  an 
attitude  half-raised  as  to  allow  the  likeness  to  be  given.  We,  who  like  cabinet 
pictures  and  cabinet  works  of  art,  might  imitate  this. 

We  have  long  thought  that  the  establishment  among  us  of  public  grave- 
yards and  cemeteries  is  well  calculated  to  promote  the  application  of  art  to 
memorials  of  the  dead,  and  though  we  have  noticed  above  our  present  defi- 
ciencies, yet  we  are  quite  ready  to  acknowledge  the  great  improvement  which 
has  taken  place  of  late  years.  We  believe  the  chief  obstacle  now  is  the  want 
of  proper  workmen,  for  the  execution  of  a  common  design  of  foliage  or  flowers 
is  still  expensive.  The  Schools  of  Design  are  partly  remedying  this,  by  sup- 
plying better  trained  men  ;  but  the  demand  is  still  great,  and  the  remunera- 
tion is  too  great  for  a  class  of  labour  which  cannot  be  valued  much  higher 
than  mechanical  labour.  Had  the  prejudices  of  the  academicians  been  com- 
plied with  in  the  establishment  of  the  School  of  Design  at  Somerset  House, 
and  the  declaration  enforced,  we  should  have  been  worse  off  than  we  are  now. 
A  declaration  that  a  student  in  a  school  of  design  would  not  become  a  history 
painter  or  sculptor,  portrait  painter,  animal  painter,  landscape  or  flower 
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painter,  wliatevcr  supposed  monopoly  it  would  hare  given  to  professional 
artists,  would  have  deprived  the  public  of  workmen,  instructed  to  execute  at 
a  cheap  rate  common  carvings  and  decorations.  Whatever  the  sculptor 
academician  may  arrogate  to  himself  as  his  province,  he  does  not  undertake 
a  cheap  tomb-stone  or  chimney-piece  ;  and  there  is  therefore  no  reason  why 
the  public  are  to  have  no  choice  between  a  costly  work  of  art,  and  a  work 
without  any  art  at  all. 

It  will  he  one  result  of  the  establishment  of  a  body  of  cheap  workmen  in 
art,  that  the  man  of  taste  will  be  able  to  suggest  his  own  design;  and  thus 
there  will  be  a  greater  application  of  intellect  and  taste  than  can  be  contri- 
buted by  the  artists  alone.  Hitherto  we  have  been  dependent  for  our  ap- 
plied taste  on  the  body  of  artists,  and  we  can  expect  no  greater  progress  than 
we  have  made  with  such  a  body,  which  is  little  in  comparison  with  what 
might  be  effected  by  the  co-operation  of  the  great  mass  of  the  educated  com- 
munity. To  arrive  at  this  will  be  to  arrive  at  a  new  era  in  art,  and  it  will 
likewise  supply  a  great  defect  in  our  artistical  economy  as  it  now  stands ; 
it  will  bring  to  bear  that  refined  scholarship  and  education,  in  which  our 
artists  almost  without  exception  are  lamentably  deficient.  How  few  artists 
in  the  present  day  are  able  to  take  their  stand  as  scholars  and  men  of  learn- 
ing by  the  side  of  Michael  Angelo  and  Leonardo  da  Vinci,  to  say  nothing  of 
artistical  proficiency .' 

There  is  a  strong  call  for  the  home  application  of  art  among  us,  but  this 
can  never  take  place  until  it  ceases  to  be  an  extravagant  luxury,  and  becomes 
an  accessible  pleasure.  If  a  gentleman  of  scholarly  tastes  and  refined  educa- 
tion have  the  disposition  to  suggest  the  decorations  and  furniture  of  his 
house,  he  has  not  the  pecuniary  means  of  accomplishing  it.  He  must  at 
high  rates  choose  furniture  as  cabinet-makers  choose  to  give  it,  chimney 
pieces  made  by  machinery,  wood  carving  from  the  patent  process,  statues 
in  terracotta,  mouldings  in  cannabic,  papier  mache,  or  leather;  everything 
on  the  stereotype  plan,  and  yet  at  prices  for  which  be  should  be  able  to  have 
something  original. 

What  could  be  more  pleasing  to  one  of  good  taste  than  to  have,  from  his 
own  suggestions  or  designs,  and  at  a  moderate  price  little  above  that  of 
mechanical  or  ready-made  articles,  the  furniture  of  a  room,  the  chimney 
pieces,  fire-grates,  carpeting,  and  decorations  made  in  harmony  with  his  own 
habits,  associations,  and  sympathies,  the  events  of  his  life,  the  feeling  of  his 
home  circle,  or  the  traditions  of  his  family  ?  One  who  has  the  power  may 
just  as  well  have  for  emblem  ami  design  his  own  armorial  bearings,  his  own 
loved  flowers,  or  even  favourite  objects,  as  be  dependent  on  the  good 
graces  of  the  manufacturer,  whose  object  is  peihaps  to  sink  individuality 
for  generality.  Wherever  gentlemen,  even  under  present  circumstances, 
liave  the  means,  a  preference  is  always  shown  to  individualise  themselves. 
It  is  much  more  agreeable  to  go  into  a  room  in  whiih  the  decorations  are  so 
formed  than  where  they  have  no  relevance.  If  family  crests  and  badges  are 
introduced  in  a  cornice,  or  animals  or  flowers  are  adopted  in  ornament 
which  recall  perhaps  some  distant  climate  where  honour  has  been  achieved 
or  wealth  attained,  there  are  ideas  communicated  to  the  mind  beyond  even 
the  pleasure  from  well  designed  and  well  executed  artistical  productions, 
and  the  mind  likes  what  is  most  practical,  most  individual,  and  most  human. 

Pursuing  the  train  of  these  reflections,  we  have  little  doubt,  and  with  the 
evidence  there  is,  we  ought  perhaps  to  say  no  doubt,  that  it  was  the  co- 
operation of  all  intelligent  minds  which  among  the  Greeks  and  Romans 
gave  a  catholic  impulse  and  progression  to  art.  The  suggestions  of  a  Pericks 
must  have  been  of  value  to  Phidias;  the  inspiration  of  Michael  Angelo  was 
refreshed  by  his  associations  with  the  learned  of  his  day  ;  the  companionship 
of  Johnson  and  Goldsmith  had  its  charm  on  the  works  and  writings  of  Sir 
•loshua  ;  and  we  believe  that  the  energies  of  Barry  may  be  upheld  by  his  co- 
partnership with  those  who  are  most  eminent  in  scholarship,  most  refined  in 
taste,  and  most  illustrious  in  political  action.  Looking  at  our  group  of 
tombs  it  is  not  displeasing  to  imagine  that  sometimes  the  design  was  prompted 
by  the  mourner,  or  was  a  trilute  to  the  feelings  of  the  deceased  ;  that  there 
wa8  something  higher  than  the  compliance  with  a  form  of  society,  or  the 
self-satisfaetioa  of  paying  a  last  debt,  and  accepting  a  free  discharge  from  all 
further  claims  on  sympathy  or  remembrance.  If  the  ready  wit  of  the  carver 
sometimes  prompted  the  design,  we  may  allow  that  quite  as  often  the  hal- 
lowed feelings  attendant  upon  affliction  and  death  may  have  influenced  the 
inspiration ;  at  any  rate,  on  looking  around  us  we  cannot  recognise  our  English 
church-yard  characteristic — "  To  headstone  as  per  pattern.' 

Among  the  urns  is  a  small  one  to  which  we  should  like  to  refer,  but  which 
is  now  unnumbered.  It  is  a  square  block,  has  a  bas-relief  of  a  husband  and 
wife,  each  a  half  length  in  profile,  looking  at  the  other.     The  design  of  the 


comb  in  the  wife's  head  is  worthy  of  notice,  it  is  in  shape  something  like 
the  crest  of  a  helmet.    The  execution  of  these  figures  is  good. 

No.  12  is  a  sepulchral  vase  or  bowl  of  alabaster  uninscrihed,  which  is  ele- 
gantly covered  with  foliage.     It  was  found  in  a  tomb  near  Naples. 

No.  22  is  a  square  block  with  a  carved  top.  One  face  of  the  square  ii 
carved,  and  bears  a  tablet  surrounded  with  ivy  foliage,  freely  designed.  It 
is  dedicated  to  Claudia  Fortunata,  by  her  husband,  and  was  at  one  time  in 
Sir  Hans  Sloane's  collection.  As  these  urns  were  for  holding  the  ashes  of 
the  dead,  they  mostly  have  a  top,  which  in  the  case  of  cubic  blocks,  is  de- 
signed like  a  pediment  with  returned  ends, 

A  tablet  to  Cornelia  Servanda  (13)  has  a  female  figure  in  relief  sitting  or 
lying  on  a  couch,  so  that  her  face  is  shown.  On  each  side  of  the  couch  is  a 
larger  sized  medallion,  half  length.  The  size  of  the  tablet  is  about  18  inches 
by  16.  This  small  space  is  well  filled  by  the  several  parts  of  the  design,  and 
is  much  more  pleasing  than  the  tablets  usually  seen  on  our  church  walls,  and 
having  more  surface  than  work. 

Letter-cutting  seems  to  be  the  chief  art  in  tomb-making  here,  and  even  in 
this  mechanical  pursuit  we  have  not  gone  beyond  the  ancients.  Most  of  the 
Greek  votive  inscriptions  in  the  Elgin  room  are  by  professed  letter-cutters, 
and  are  remarkable  for  their  sharpness,  neatness,  and  regularity.  The  lines 
are  straight  and  equidistant,  the  characters  uniformly  cut  and  placed  in  exact 
accordance  with  each  other.  On  the  Roman  tombs  the  inscriptions  are  often 
cut  by  the  workmen,  and  are  not  so  regular. 

No.  11  is  an  urn  of  a  flat  square  altar-shape.  It  is  dedicated  to  Julia 
Attica,  and  was  formerly  in  the  Burioni  Villa.  The  composition  is  very 
pleasing,  though  the  details  are  inappropriate.  The  top  forms  as  usual  a 
pediment. 

No.  27  is  a  square  altar-shaped  urn,  dedicated  by  Marcus  Junius  Hamillui 
to  himself  and  his  wife.  Junia  Pieris.  The  size  is  about  a  foot  cube.  The 
composition  represents  a  pediment  supported  by  two  pilasters,  and  is,  like 
some  others,  of  an  architectural  character.  The  pilasters  are  filled  in  with 
foliage.  Within  these  there  is  an  oblong  tablet  bearing  the  inscription,  and 
supported  by  two  gritBns.  Underneath  the  tablet,  and  between  the  griffins, 
is  a  wreath  surrounding  a  medallion. 

The  urn  of  Pompeius  Justinanus  (No.  7),  is  original.  It  may  be  called  a 
slice  of  a  cylinder  fluted,  and  having  in  front  a  large  tablet  with  dentelated 
ends.  The  labour  on  this  is  not  much,  but  it  is  recommended  by  the  singu- 
larity of  the  design. 

No.  4  is  dedicated  to  Vernasia  Cyclas,  the  wife  of  a  man  of  liberal  rank. 
This  is  one  cube  placed  on  the  top  of  another,  with  a  pediment  cover.  The 
composition  shows  much  variety  of  detail.  The  pediment  is  supported  by 
two  jointed  torches  flaming,  and  which  rest  on  lions' claws.  The  upper  part 
of  the  space  within  is  occupied  by  the  tablet,  which  is  inscribed.  Hanging 
over  this  is  a  festoon  of  flowers,  the  ends  of  which  fall  down  nearly  to  the 
bottom  of  the  composition.  Below  the  tablet  is  a  doorway  with  a  pedi- 
ment ;  within  are  the  figures  of  the  husband  and  wife  in  high  relief.  The 
whole  rests  on  a  moulded  base,  but  which  is  perhaps  modern. 

No.  18  was  presented,  in  1837,  by  Mr.  Mackinnon,  M.l'.  It  is  dedi- 
cated to  Tiberius  Claudius  Lupercus,  a  freedman.  It  is  a  square  block 
with  a  pediment  top.  Wilhin  the  front  of  the  pediment  are  two  birds 
pecking  at  a  vase.  The  corners  of  the  cover  have  a  honeysuckle  orna* 
ment.  The  face  below  is  filled  with  an  inscription  within  an  oaken 
wreath,  which  is  held  up  on  each  side  by  a  winged  genius,  forming  like- 
wise a  support  to  the  corner.     The  plinth  is  moulded,  but  is  modern. 

No.  1  is  remarkable  for  being  solid  and  without  any  inscription,  and 
therefore  it  can  never  have  been  used.  It  is  a  square  block,  having  on 
its  front  a  bas-relief  of  a  figure  leaning  on  a  couch  and  ofTering  a  fillet  or 
wreath  to  a  boy.  This  is  said  to  represent  a  funeral  feast.  This  unfinished 
urn  was  likewise  presented  by  Mr.  JMackinnon. 

No.  8  is  a  square  block  dedicated  to  Titus  Titulenus  Isanrieus,  for- 
merly in  the  Mattel  collection.  It  has  on  its  front  a  relief  of  a  figure  re- 
clining on  a  couch,  and  below  it  an  inscription.  The  pediment  is  en- 
riched. 

No  23  is  a  square  block  urn,  with  a  plain  pediment  top.  In  this  case, 
there  is  no  artistic  decoration,  and  the  simple  inscription  is  the  only  matter 
of  interest  about  it,  for  the  means  of  him  who  raised  it  were  most  likely 
less  than  his  aflVction.  The  inscription,  which  is  in  large  letters  covering 
the  front,  is — "To  Lucretia,  who  lived  xii  years  and  viii  months.  Her 
father  raised  this  to  her  manes." 

No  SG  is  an  uru  dedicated  to  Decius  Albiccus  Cilicinus.  It  is  a  flat 
cubic  block,  with  u  high  pediment  top,  which  is  enriched  with  a  vase  at 
which  twu  ra^eus  are  pecking  :  they  are  freely  carved.     13elow  is  a  tablet 
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wilb  a  masque  of  Bacchus  on  each  side,  from  which  a  festoon  falls,  amid 
which  are  otlier  ravens. 

No.  17  is  dedicated  to  Cossulia  Prima,  and  was  found,  in  1788,  in 
the  grounds  belonging  to  the  Villa  iMaroni,  near  Rome.  It  is  a  cube  and  a 
half  without  a  top.  At  each  corner  is  a  pilaster,  filled  in  wilh  foliage. 
Within  is  a  large  tablet,  surrounded  at  the  top  and  sides  by  rich  foliage, 
or  what  is  called  arabesque.  Below  is  a  Cupid  in  a  car  driving  four 
horses,  perhaps  those  of  the  Sun.  The  whole  is  very  pleasing.  The  sides 
of  the  urn  are  ornamented  with  pine-trees. 

No.  32  is  a  vase  of  a  broad  oval  form.  On  the  front  is  a  small  tablet. 
On  each  side  is  a  siork,  between  which,  twining  around  their  beaks,  is  a 
serpent.  On  the  back  are  two  storks  drinking  out  of  a  vase.  There  are 
other  enrichnieuts.  The  urn  was  discovered  in  what  is  called  the  Ager 
Rotnanus,  in  the  neighbourhood  of  Rome.  It  is  remarkable  as  being  dedi- 
cated to  Ponipey  Locusto,  aged  05,  Attilla  Clodia,  his  wife,  aged  GO,  and 
Ponipey  Locusto,  their  son,  aged  21,  who  all  died  of  poison  in  one  day. 

The  introduction  of  the  stork  in  this  monument  suggests  how  frequently 
and  appropriately  it  might  be  used  in  our  tombs,  as  ihe  emblem  of  filial 
piety,  while  the  fabled  pelican  may  be  made  to  represent  maternal  piety. 

While  speaking  of  the  urns,  we  cannot  but  regret  the  destruction  of  the 
No.  V.  Room  of  the  Towoley  Gallery,  which  was  fitted  up  with  niches 
like  a  Roman  family  vault.  The  niche  was  called  a  columbarium.  One 
sepulchre  near  Rome,  that  of  the  dependents  of  Livia,  the  wife  of  Augus- 
tus, broken  open  in  1726,  contained  at  least  2  00  urns,  Fabricius  asserts 
that  the  freedmen  formed  themselves  into  guilds  for  building  these  tombs 
at  a  joint  expense,  the  niches  being  appropriated  by  lot,  or  otherwise. 
Perhaps  there  were  speculators  among  the  Romans  who  sold  niches  to  the 
lower  classes,  in  the  manner  of  grave-yard  trading  in  London, 

No,  G  is  a  specimen  of  an  olla  or  rouud  urn  of  earthenware.  One  is 
dedicated  to  Anniolena  Servilia,  The  ollae  were  used  for  persons  of  the 
lower  elasses,  freedmen,  and  slaves,  and  were  sunk  in  the  wall,  within  an 
arch,  the  lids  only  being  visible.     An  inscription  was  put  in  front. 

On  the  urn  No,  13,  a  family  are  represented  mourning  over  a  dead 
female.     Under  the  couch  are  her  sandals  and  a  dog. 

No,  14  is  an  urn  formed  as  a  round  temple.  The  cornice  is  upheld  by 
three  Termini  and  by  six  Ionic  pilasters.  The  whole  decorated  wilh  fes- 
toons.    It  is  dedicated  to  Serullia  Zosimenes, 

No.  15  is  not  remarkable  for  its  subject,  but  as  having  been  engraved  so 
long  back  as  1598  in  Boissard's  "  Autiqnitates  Romauae." 

No.  21  is  not  Roman,  but  Etruscan.  It  is  of  baked  clay,  with  a  bas- 
relief  representing,  it  is  said,  Echetlus  fighting  for  the  Greeks  with  a 
ploughshare  at  the  battle  of  Marathon,  The  lop  has  a  leaning  female 
figure,  lying  on  a  pillow.  This  is  rudely  executed,  and  has  an  Etruscan 
inscription  undeciphered. 

No,  25,  a  plain  urn  or  vase,  dedicated  to  Flavia  Valentina,  still  contains 
the  ashes  of  the  female  to  whom  it  is  inscribed,  and  was  found,  in  1772,  on 
the  Latin  Wny,  two  miles  from  the  Gale  of  Ihe  Lateran  at  Rome, 

Many  of  the  urns  are  brought  from  the  immediate  neighbourhood  of 
Rome,  and  are,  therefore,  specimens  of  the  metropolitan  workmanship. 
They  are,  however,  chiefly  of  late  date.  The  locality  of  No,  4  is  not 
stated,  but  from  its  being  dedicated  to  Ihe  wife  of  a  Scriba  Cubicularis,  it 
is  most  probably  Roman,  In  Gruler's  time  it  was  in  a  collection  at  Rome, 
There  has  been  some  discussion,  by  the  bye,  as  to  the  letters  F,  A.  P,  on 
this  monument.  They  are,  perhaps,  the  carver's  initials.  No,  17  was 
found,  as  already  staled,  near  Rome,  Nos,  20,  31,  and  38,  were  found  in 
the  Villa  Pelluchi,  near  Ihe  Pincian  Gate  at  Rome.  No.  2G  was  found  at 
Rome.  No.  30  seems  to  be  Roman,  No.  32  is  already  described  as  Ro. 
man. 

Some  of  the  urns  are  Neapolitan,  as  Nos.  12  and  29,  from  Sir  William 
Hamilton's  collection. 

Besides  the  urns  are  Roman  cippi,  in  the  form  of  a  low  square  or  round 
column,  or  rather  portion  of  a  column.  They  resemble  altars  in  form,  and 
were  used  for  olher  purposes  besides  monuments.  There  are  many  in 
scribed  sepulchral  cippi  in  Ihe  British  Museum,  the  designs  of  which  are 
equally  worthy  of  attention  wilh  Ihe  urns. 

Though  we  have  alluded  to  Etruscan  tombs,  we  shall  not  here  give  any 
description.  The  collections  of  funeral  monuments  in  the  Museum  are 
large.  The  Roman  have  been  already  extensively  described  ;  Ihe  Etrus- 
can are  no  less  interesting.  The  Lycian  tombs  in  the  new  rooms  are  on  a 
large  scale.  Many  of  the  Egyptian  relics  are  of  a  monumental  character; 
and  the  Etruscan  paintings  in  the  upper  rooms  are  likewise  from  tombs. 
There  are  various  specimens  of  Greek  monuments. 

It  U  much  to  be  regretted  that  the  collection  of  Roman  busts  is  Lot 


larger,  for  a  series  of  this  kind  is  very  interesting  from  its  practical  and 
individual  character.  Such  an  assemblage  as  that  in  the  Louvre,  the 
Vatican,  and  other  continental  galleries,  awakens  very  agreeable  emo- 
tions. The  couutenances  are  truthful  and  life-like,  while  there  is  an  inde- 
pendent interest  in  the  historical  associations  Ihey  suggest.  Thus 
there  is  a  double  influence  of  art  and  liberal  study,  which  is  well  worthy 
of  cultivation.  Whoever  compares  the  two,  will  find  far  less  attraction  in 
the  most  beautiful  busts  of  the  ideal— even  in  the' Apollo,  Venus,  or 
Diana — than  in  the  company  of  a  few  plain  Romans.  There  is  generally 
a  steadiness  and  solidity  in  Roman  features,  which  is  agreeable  to  a" 
English  spectator ;  he  seems  at  home  among  a  people  who  have  been 
dead  for  fourteen  hundred  years,  and  under  the  influence  of  the  conforma- 
bility  of  character  he  recognises  little  dilTeience  of  race.  Strange  as  it  may 
seem,  a  gallery  of  Romans  is  not  un-English,  and  is  much  less  strange 
than  a  gallery  of  ancient  Greeks  or  modern  Frenchmen.  We  should, 
therefore,  much  like  to  see  the  series  of  heads  and  busts  in  the  Museum 
extended,  even  by  the  addition  of  copies,  which  can  be  readily  obtained, 
as  so  many  busts  of  Roman  emperors  and  public  characters  have  been 
found. 

When  put  in  comparison  wilh  portrait  heads,  the  ideal  busts  of  gods 
and  heroes  are  lame,  and  they  suggest  strong  doubts  as  to  Ihe  soundness  of 
idealization  in  art.  This  is  to  be  accounted  for  on  simple  principles :  in 
nature  there  is  nothing  without  its  beauty,  so  there  is  nothing  without  its 
defect ;  still  less  is  there  to  be  found  the  unalloyed  preponderance  of  any 
quality,  for  the  balance  is  always  kept  up.  It  may  be  said  that  the  ideali- 
zation of  1  Jupiter  or  a  Venus  in  which  imperfection  is  not  to  be  found,  is 
therefore  beyond  humanity  and  godlike  ;  but  as  the  mind  of  man  has  a 
greater  sympathy  for  manly  attributes  than  for  godlike  qualities,  of  which 
it  knows  nothing,  so  whatever  praise  may  be  awarded  to  Ihe  ideal,  it  is 
disenchanted  by  reference  to  the  natural,  and  a  higher  idea  is  communi- 
cated by  the  latter  than  by  the  former. 

In  the  Museum,  Ihe  busts  are,  for  Ihe  present,  arranged  in  groups  on 
shelves.  Thus  we  have  a  group  of  gods,  of  heroes,  of  emperors,  and  of, 
empresses.  We  recommend  the  visitor  lo  compare  Minerva,  Bacchus, 
Apollo,  Diana,  and  Juno  wilh  Julius  Csesar,  Hadrian,  Nero,  and  Severus, 
or  even  wilh  Otacilla,  Sabiua,  Faustina,  Domiiia,  and  Olynipia, 

We  believe  a  greater  development  of  the  department  of  portrait  busts 
would  be  found  useful  in  its  influence  on  the  public  mind, being  congenial 
wilh  the  English  character.  It  is  much  to  be  regretted  that  in  the  metro- 
polis there  is  not  as  yet  any  large  coMeclion  of  ancient  or  modern  busts, 
though  the  Palace  at  M'eslminster  promises  in  some  degree  to  supply  the 
loss  of  the  latter.  This  Palace  will  give  us  the  example  of  an  historical 
gallery,  of  which  the  French  have  a  specimen  at  Versailles,  and  the  Bava- 
rians at  Munich,  A  zealous  chief  commissioner  of  Ihe  Woods  and  Forests 
might  cheaply  distinguish  himself  by  collecting  together  the  portraits  and 
historical  pictures  in  the  royal  palaces  and  national  museums,  and  laying 
the  foundation  of  an  historical  gallery.  It  is  true  we  have  fragmentary 
collections  now,  as  that  of  portraits  in  Ihe  British  Museum  in  the  Natural 
History  Rooms,  and  of  marine  pictures  at  Greenwich,  It  might,  perhaps, 
be  worth  the  while  of  the  British  Institution,  or  some  olher  artistic  body 
to  get  up  an  exhibition  of  historical  works  of  art.  The  Society  of  British 
Artists  is  ambitious  of  distinction — it  may  take  advantage  of  Ihe  hint. 

The  British  Museum  collection  of  heads,  although  small,  has  many  of 
interest.  In  the  Greek  series  are  two  attributed  lo  Homer  and  Pindar. 
No.  42  is  Periander,  a  tyrant  of  Corinth,  one  of  the  seven  sages,  who  lived 
about  2470  years  ago.  It  may  be  questioned  whether  this  is  a  likeness. 
No.  20  is  the  tragedian  Sophocles,  the  contemporary  of  Pericles,  Thu- 
cydides,  Phidias,  Eschylus,  and  Euripides.  No.  32  is  Pericles,  and  these 
two  busts  bring  us  in  association  wilh  the  illustrious  men  of  twenty-three 
centuries  ago.  it  is  to  be  noted  that  Pericles  wears  a  helmet,  which 
Plutarch  says  was  adopted  by  Ihe  sculptors  lo  conceal  the  bad  proportions 
of  his  head,  which  was  likened  in  shape  to  that  of  an  onion.  No.  20  is 
thought  to  be  Hippocrates,  the  physician.  It  is  from  Albano,  from  what 
are  thought  to  be  the  remains  of  the  collection  of  M.  Varro,  who  says 
Pliny  collected  seven  hundred  portraits  of  eminent  men.  No.  28  gives  us 
Diogenes,  the  cynic,  the  contemporary  of  Alexander  the  Great;  and 
No.  38  is  another,  the  great  orator  Demosthenes.  No.  34  is  Ihe  philoso- 
pher Epicurus,  the  head  of  a  sect.  No.  3,  Room  XII.,  is  the  head  of 
Aralus,  a  poet  and  philosopher,  and  bears  the  name  of  Eraclite.  Sopho. 
cles,  Pericles,  Demosthenes,  and  Epicurus  are  Athenians.  Whoever 
views  this  collection  cannot  but  regret  that  it  is  not  larger,  that  we  might 
become  more  familiar  with  the  countenances  of  the  favoured  heroes  of  our 
boyhood.     We  think  it  would  be  no  unfitting  compliment  to  the  memory  oC 
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an  eminent  promoter  of  art,  lo  place  the  bust  of  Pericles  in  the  Elgin 
rollection,  the  chief  beauties  of  which  were  created  under  bis  patronage, 
for  Phidias  could  not  have  wrought  but  under  the  treasurership  of  Peri- 
cles. 

The  Roman  heads  are  happily  more  numerous,  but  far  from  enough  to 
satisfy  curiosity.  No.  51  is  Augustus,  a  Napoleonic  countenance.  No.  53 
is  an  original  bust  of  Marcellus,  the  favourite  nephew  of  Augustus,  dedi- 
cated by  the  body  of  Decemvirs.  Tiberius  Caisar  follows  Augustus  in 
time.  No.  65  is  Messalina,  one  of  the  wives  of  Claudius,  and  the  most 
infamous  womau  of  her  day.  The  fashion  of  her  hair  is  worthy  of  notice, 
as  indeed  is  that  of  most  of  the  empresses.  Some  of  the  modes  of  head- 
dress are  far  from  inelegant,  while  others  are  quite  as  peculiar  as  anything 
modern,  as  for  instance  those  of  Sabina  and  Uomitia.  At  any  rate,  a 
Roman  collection  is  one  of  the  last  places  in  which  any  support  can  be  got 
for  the  doctrine  of  classicality  in  busts.  The  Romans  were  qui'e  content 
to  be  featured  according  to  the  fashion  of  the  day— the  women  in  particu- 
lar ;  while  the  greatest  fear  of  a  modern  sculptor  is  to  pay  any  such 
homage  to  the  costume  of  his  time. 

No.  44,  Nero,  pins  attention.  His  low  forehead,  marked  eyes  and  nose, 
and  large  lower  jaw,  countenance  the  unfavourable  accounts  of  his  charac- 
ter, and  we  confirm  our  prejudices  and  dislikes,  as  most  probably  the  Ro- 
mans did,  by  looking  at  the  likeness  of  the  man. 

No.  13  is  the  glutton  Vitellius.  No.  1,  Room  IV.,  is  Trajan,  a  very 
business-like  looking  man,  with  a  forehead  not  over  large.  Of  Hadrian 
there  are  two  busts. 

No.  58  is  Julia  Sabina,  niece  of  Trajan  and  wife  of  Hadrian,  a  matronly 
lady  with  her  hair  plaited  and  netted,  as  already  mentioned,  in  rather  a 
peculiar  manner.  No.  18  is  Aotinous,  the  notorious  favourite  of  Hadrian. 
No.  43  is /Elius  Cajsar.  No.  11  is  the  illustrious  Antoninus  Pius.  As 
we  have  noted  of  the  hair  of  the  ladies,  so  may  we  of  the  other  sex. 
There  is  much  variety  in  the  mode  of  wearing  it,  which  often  approaches 
the  modern  style.  No.O,  Room  IV.,  is  Marcus  Aurelius,  another  philoso- 
phic emperor.  He  is  dressed  as  a  Frater  Arvalis,  a  priestly  officer.  No. 
32,  Annia  Faustina,  is  his  wife.  Her  hair  is  worn  quite  plain,  simply 
parted.      No.  7  is  Lucius  Verus. 

No.  29  is  Severus,  one  of  the  emperors  who  visited  Britain,  where  he 
died  at  Vork.  No.  51,  Room  VI.,  is  Caracalla,  a  fitting  companion  head 
to  that  of  Nero.  No.  39,  his  wife,  Plantilla,  has  a  fanciful  mode  of  wear- 
ing her  hair,  but  one  not  ungraceful.  No.  85  is  the  elder  Gordianus.  No. 
51,  Room  XI.,  is  that  of  a  Roman  lady  of  rank,  whose  head-dress  is  re- 
markable and  rich.  As  the  lady  is  not  known,  it  is  most  valuable  as  an 
illustration  of  costume.  No.  54,  the  bust  of  a  little  girl,  shows  one  of  the 
fashions  of  wearing  the  hair,  made  up  into  little  plaits  and  tied  in  a  top- 
knot. 

(To  be  continued.) 


PHOTOGRAPHIC  MANIPULATIONS. 

The  great  beauty  of  photographic  pictures  and  the  varied  uses  to  which 
the  art  of  photography  may  be  applied,  invest  this  wonderful  discovery  of 
modern  science  with  surpassing  interest,  and  to  the  successful  operator  it 
possesses  great  fascination.  As  the  manipulations,  however,  are  numerous, 
and  require  great  care— for  a  defect  in  a  single  one  may  prevent  any  re- 
sults from  being  obtained— the  art  has  not  yet  been  so  extensively  practised 
as  it  deserves  to  be,  and  as  we  have  little  doubt  it  will  be  ere  long.  Many 
have  been  prevented  from  commencing  by  the  dillicuUiea  which  en- 
compass the  process,  aud  many,  after  making  the  attempt,  have  abandoned 
it  in  despair  of  being  able  to  succeed.  These  obstacles  are  in  a  great 
measure  owing  to  the  want  of  clear  and  satisfactory  directions  for  conduct- 
ing the  various  manipulations,  and  though  it  is  extremely  difficult  to  de- 
scribe the  processes  of  an  art  requiring  so  much  nicely  so  as  to  insure  suc- 
cess, we  will  endeavour  to  give  such  directions  that  we  trust  will  enable 
most  persons,  by  a  little  practice,  to  produce  good  photographic  pictures. 
We  are  the  more  induced  to  hope  that  we  shall  succeed  in  this  attempt, 
from  having  worked  out  the  problem  wilh  such  imperfect  light  only  as  the 
printed  directions  afford,  and  having  experienced  by  many  failures  the 
points  wherein  such  directions  are  vague  and  imperfect.* 

*  Tlie  most  comprehensive  work  on  Itie  subject  that  we  have  seen  is  "  Photogenic 
Maolpnlation,"  .p'lblished  by  Messrs.  Knight  and  Sons,  which  within  a  small  compass 
titats  of  must  of"  the  varied  photographic  processes,  but  it  fails  in  many  points  as  a  guide 
10  the  uninitiated. 


Since  the  original  discoveries  of  the  means  of  fixing  the  images  of  the 
camera  obscura,  by  M.  Daguerre  and  Mr.  Talbot,  many  variations  in  the 
processes  have  been  discovered,  but  we  shall  confine  ourselves  to  the 
description  of  the  Daguerreotype  aud  Calotype,  which  have  hitherto  been 
unrivalled  in  practice  by  any.  The  distinguishing  characteristics  of  the 
inventions  of  M.  Uaguerre  and  of  Mr.  Talbot  are,  that  in  the  former  the 
image  is  impressed  on  a  metal  plate,  and  is  subsequently  rendered  visible 
by  the  vapour  of  mercury  ;  whilst  in  the  Calotype  process  the  picture  is 
produced  directly  on  paper,  by  the  influence  of  the  rays  of  light  on  the 
salts  of  silver.  We  propose  in  the  first  place  to  describe  the  mauipuIatioDS 
of  the  Daguerreotype. 

The  apparatus  essential  to  the  Daguerreotype  artist,  in  addition  to  the 
silvered  plates,  consists  of  the  following  articles  :  an  achromatic  camera 
obscura  fitted  with  appropriate  slides  for  holding  the  plates,  iodine  and 
bromine  boxes,  a  mercury-box,  three  or  more  "  bufTs,"  and  a  spirit  lamp 
wilh  stand  for  holding  the  plates.  The  chemical  aud  other  materials  are 
iodine,  bromine,  spirits  of  wine,  mercury,  cotton  wool,  tripoli  powder,  rouge 
or"  finishing  powder,"  and  nitric  acid. 

The  plates  are  now  so   well  finished  in  the  manufacture  that  with  new 
plates  comparalively  liltle  preparation  is  required.     There  are  two  kinds 
sold   by  philosophical  apparatus  makers,  the  one  French,  and  the  other 
English;  the  former  of  which  are  cheaper,  but  the  plating  of  silver  being 
much  thinner,  it  is  adviseable  for  beginners  to  pay  the  higher  price,  as  in 
the   course   of  cleaning  the  plates  after  failures,  they    soon   come    to   the 
copper,   and    the   plate   is    then     useless.     In  order  to   clean   the   plate 
it  must  be  placed  on  a  holder  of  some  kind,  to  keep  it  firm  when  rubbed. 
For  small  plates  a  piece  of  wood,   nearly  the  same  size,  will  answer  very 
well,  the  plate  being  held  by  the  edges.  Then  take  a  small  piece  of  prepared 
cotton  wool,  freed  from  all  grease  and  dirt,  which  form  into  a  ball,  and  dip 
it  into  a  mixture  of  tripoli  powder   and  of  nitric  acid  diluted   with  one 
fifteenth  part  of  water;  a  few  drops  of  the   mixture  will  be  sufficient.     In 
rubbing  the  plates,  it  is  usual   to  direct  that  the  cotton  wool  should  be 
moved  in  a  circular  direction,  forming  circles  on  the  plate  of  dilTerent  sizes  ; 
but  we  believe  the  most  successful  artists  polish  their  plates  by  a  motion 
directly  across.     In  giving  the  last  polish,  indeed,  it  is  essential  that  the 
motion  should  be  in  lines  across  the  plate,  otherwise  it  would  look  misty 
when  held  in  the  direction  in  which   the  picture  is  to  be  viewed.     This 
eflect  is  owing  to  the  minute  scratches  which   will  remain   even  after  the 
most  careful  polishing,  but  when  the  plate  is  looked  at  transversely  to  the 
lines  of  the  scratches  they  are  invisible,  and  a   black  mirror-surface  is  pre- 
sented.    After  rubbing  with  cotton  wool  and  tripoli, take  some  fresh  cotton 
wool,  and  rub  till  a  bright  polish  is  obtained.     The  finishing  polish  is  given 
wilh  the  "  buflTs,"  which  are   pieces  of  wood  covered  wilh  well  washed 
cotton  velvet.     Some  finishing  powder,  consisting  of  lampblack  and  rouge, 
is  dusted  over  the  first  buff,  and  the  plate  is  rubbed  along  it  briskly,  taking 
care  that  the  fingers  do  not  touch.     This  operation   is  repeated  on  two  or 
three  other  clean  buSs,  in  order  to   remove  the  slightest  trace  of  grease. 
\V'hen  the  polishing  is  finished,  the  plate  should  have  a  fine  black  mirror- 
surface,  when  held  in  the  direction   in  which  the  picture  is  to  be  looked  at. 
If  the   plate   after   use    becomes  scratched,  it   will   be  requisite  to  apply 
some  fine  emery  powder  and    oil  with  cotton   wool   before  applying  the 
tripoli.     In  case  any  drop  of  mercu  ry  should  adhere  to  the  silvered  surface, 
the  plate  should  be  heated  by  holding  it  over  the  spirit  lamp  with  a  pair  of 
pliers     until     the     mercury     is     evaporated.      Some  operators,    alwavs 
heat  the  plates,  for  the    purpose  of  expelling  greasy  particles.     It  cannot 
indeed  be  loo  strongly  impressed  on  the  Daguerreotj  pe  artist,  that  the  per- 
fection of  his  pictur  es  will  depend  in  a  great  measure  on  the  cleanness 
of  Ihe  plates. 

The  next  operation  is  to  coal  the  plate  with  iodine.  The  iodine  must 
be  scattered  evenly  over  the  bottom  of  the  iodine-box,  and  the  plate  ex- 
posed on  its  frame  wilh  its  silvered  surface  downwards.  In  about  half  a 
minute  the  silver  will  become  a  gold  colour,  in  consequence  of  Ihe  vapour 
of  the  iodine  having  entered  into  combination  wilh  it,  and  formed  an  iodide 
of  silver.  The  length  of  time  requisite  for  exposure  to  the  iodine  depends 
much  on  the  temper atuie.  At  about  7u°  Fahrenheit,  30  seconds  will  be 
sufficient  for  a  small  plate,  but  it  must  remain  till  it  acquires  a  golden  tint, 
distinct  from  the  brassy  hue  it  at  first  assumes.  If  it  remain  longer,  Ihe 
colour  changes  lo  pink  and  lo  lead  colour  ;  in  which  case  the  plate  must  be 
polished  afresh,  and  the  operation  renewed.  The  light  need  not  be  ex- 
cluded during  the  iodising  process,  but  the  plate  should  only  be  exposed 
to  its  action  instantaneously.  The  iodised  plate  might  now  be  put  in  the 
camera,  and  in  the  course  of  five  minutes,  in  a  very  bright  light,  a  perfect 
picture  would  be  obtained   after  exposure   to  the  vapour  of  mercury.     It 
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was  in  this  mode  that  M.  Daguerre  operated  ;  for  in  his  original  inveatioo 
iodine  alone  was  used.  The  inconvenience  of  so  long  an  exposure  to  light, 
however,  especially  in  taking  portraits,  was  seriously  felt,  and  after  many 
investigations  for  the  purpose  of  quickening  the  process,  it  was  discovered 
that  bromine  in  addition  to  the  iodine  would  act  with  great  efficacy  as  an 
accellerator;  and  now  Daguerreotype  pictures  are  by  this  means  some- 
times taken  in  less  than  a  single  second. 

In  submitting  the  iodised  plate  to  the  action  of  bromine  the  greatest  care 
is  required ;  for  if  the  bromine  be  deficient,  the  plate  will  not  be  sufficiently 
sensitive,  and  if  the  bromine  be  in  excess,  the  picture  will  either  not  be 
formed,  or  the  plate  will  be  covered  with  a  mist.     The  simplest  way  of 
operating  is  with  the  common  bromine  pan,  which  is  a  shallow  flat-bot- 
tomed vessel,  with  a  cover  of  glass,  ground  tight  to  the  edges,  to  keep  in 
the  sufTocating  vapour.     A  ledge  inside  the  vessel  holds  a  support,  usually 
made  of  slate,  for  the  plate  to  rest  on  with  its  silvered  side  downwards. 
It  is  most  desirable  to  ascertain   accurately  the  strength   of  the  bromine 
water,  and  to  have  it  uniform  in  all  operations  ;  a  close  approximation  to 
uniformity  may  be  obtained   by  mixing  a  given  measure  of  distilled  or  rain 
water  with   saturated  bromine   water.     The    saturated   bromine  water  is 
easily  procured  by  pouring  some  bromine  into  a  stoppered  bottle  of  water, 
taking  care  that  there  is  more  bromine  than  the  water  will   dissolve.     A 
convenient  solution  for  use  is  40  parts  of  water  to  1  of  the   saturated  solu- 
tion, which  will  then  be  of  the  colour  of  pale  sherry.     As  much  of  this 
diluted  solution  must  be  poured  into  the  bromine   pan   as  will  cover  the 
bottom,  and  then  introduce  the  iodised  plate.     If  the  plate  has  been  well 
iodised,  the  vapour   of  bromine   will  impart  a  rose    lint    to    it    in    about 
thirty  seconds  or  less  ;  but  it  is  safer  to  remove  the   plate  before  it  has  re- 
ceived as  much  bromine  as  will  give  extreme  sensitiveness  rather  than  run 
the  risk  of  giving  it  an  excess.     The  plate  is  usually  returned  to  the  iodine- 
box  for  a  few  seconds,  but  this  is  not  absolutely  necessary.     It  must  be 
observed  that  in  the  process  of  bromining,  the  length  of  time  required  will 
depend  iu  a  great  measure  on   the  iodising.     A  plate  that  has  but  a  pale 
gold  tint  will  require  less  bromine   than  one  that  has  become  of  a  darker 
colour.     The  tone  of  the  picture  is  much  improved   by  adding  about  50 
drops  of  muriatic  acid  to  each  ounce  measure  of  the  saturated  bromine.    A 
preparation  of  bromine  has  lately  been  made,  called  "  accellerating  powder," 
which  is  very  convenient  in  use,  and   produces  a  pleasing  tone   of  colour. 
It  has  also  the  advantage  of  greater  certainly,  if  a   fresh   quantity  of  the 
powder  be  used  each  time;  for  this,  as  well  as  the  bromine  water  becomes 
rapidly  weaker  by  exposure,  therefore  it  is  advisable  for  beginners  to  renew 
the  accellerating  mixture  each  time  of  using.     When   experience  has  been 
gained,  it  will   be  sufficient   to  add  a  few  drops  of  the  saturated  bromine 
till  the  water  attains  the  proper  colour.     Care  must  be  taken  to  exclude 
the  light  of  day  from  impinging  on  the  plate  after  it  has  received  the  sensi- 
tive coating,  and  it  must  be  viewed  only  by  the  light  admitted  through  the 
chink  of  a  door  or  of  a  window  shutter.     The  necessity  for  this  precaution 
will  be  evident  on  considering  that  the  rays  of  light  which  are  sufficient  to 
produce  an  impression  in  the  camera  in  a  few  seconds  are  admitted  through 
but  one  small  aperture,  and  that  when  a  plate  is  exposed  to  the  light  it 
receives  rays  from  all  surrounding  objects. 

When  the  plate  is  properly  prepared  and  enclosed  in  the  sliding  case 
which  accompanies  the  photographic  camera,  we  have  arrived  at  that  part 
of  the  operation  which  requires  the  most  judgment  and  experience — the 
exposure  to  the  influence  of  light.  The  first  things  to  be  done  are  to  select 
the  point  of  view,  and  to  adjust  the  focus  of  the  lenses  so  as  to  obtain  a  dis- 
tinct image  with  sharp  outlines  on  the  trial  screen  of  ground  glass.  If 
the  object  to  be  taken  be  a  building  or  a  vievv,  no  directions  need  be  given, 
as  the  judgment  of  the  artist  will  guide  him  ;  but  in  taking  a  portrait  much 
attention  to  minute  particulars  will  be  requisite  to  bring  out  a  satisfactory 
result.  Tlie  following  general  directions  will  be  found  useful  aids  in  the 
endeavour.  Care  must  be  taken  that  no  dark  shadows  fall  on  one  side  of 
the  face,  as  they  will  be  exaggerated  in  the  Daguerreotype  likeness  and 
give  great  sternness  to  the  expression.  To  avoid  this,  it  is  almost  indis- 
pensable to  operate  in  the  open  air.  The  camera  should  be  elevated  to  the 
level  of  the  face,  in  order  to  obtain  the  greatest  perfection  in  the  delineation 
of  the  features.  The  dress  should  not  expose  any  large  surface  of  white, 
for  those  parts  would  be  solarised  before  other  parts  have  had  sufficient 
light ;  therefore  it  is  usual,  when  collars  or  shirt-fronts  appear,  to  cover 
them  with  black,  which  is  withdrawn  when  half  the  time  of  intended  ex- 
posure to  light  has  elapsed.  When  the  sitter  has  large  overhanging  eye- 
brows, it  is  extremely  difficult  to  prevent  the  eyes  from  being  thrown  in 
shade,  which  gives  a  fearfully  disagreeable  expression  ;  it  is  best  in  those 
cases  to  take  the  likeness  en  profile.  The  background  should  be  sufficiently 


light  to  throw  out  the  figure  and  face  without  being  too  bright ;  but  this  is 
a  point  that  the  judgment  and  taste  of  the  operator  will  determine,  bearing 
m  mind  that  the  red  rays  make  little  more  impression  on  the  plate  than 
black,  and  that  the  brightness  of  yellow  and  orange  is  also  greatly  dimi- 
nished. Another  point  which  it  will  be  advisable  to  attend  to  is  the  per- 
sonal appearance  of  the  sitter.  If  a  child,  or  a  handsome  young  person, 
be  the  object,  the  focus  should  be  as  accurate  as  possible  ;  but  for  those 
advanced  in  age,  or  who  have  defects  on  the  skin,  it  is  advisable  to  adjust 
the  focus  of  the  lenses  so  as  to  obscure  those  defects  by  blending  the  rays 
of  light.  There  are  many  other  minor  points  that  will  require  attention, 
but  taste  and  experience  will  guide  the  artist  to  perfection  in  such  details  ; 
and  the  general  directions  here  given  will  be  found  sufficient  for  most  occa- 
sions. 

When  everything  is  properly  adjusted,  the  case  which  contains  the  pre- 
pared plate  must  be  substituted  for  the  screen  of  ground  glass,  and  the 
slide  that  exposes  the  plate  to  the  image  must  be  drawn  up,  taking  care 
not  to  shake  the  camera  so  as  to  alter  its  position.  The  instant  that  the 
light  impinges  on  the  plate  an  effect  is  produced  on  the  sensitive  iodine 
coating ;  and  it  is  the  most  critical  point  of  the  whole  process  to  determine 
how  long  the  action  of  light  should  continue.  As  there  is  no  visible  im- 
pression made  on  the  plate  by  the  rays  of  light,  to  guide  the  operator,  he 
can  only  judge  by  experience— after  numerous  failures  and  afewsuccesful 
efforts— when  the  light  should  be  excluded.  To  aid  in  gaining  this  expe- 
rience, however,  some  general  directions  may  lessen  the  number  of 
failures. 

We  will  suppose  the  artist  to  have  prepared  plates  in  a  uniform  manner, 
and  of  such  a  degree  of  sensitiveness,  that  they   will   lake  a  building  on 
which  the  sun  is  shining  in  three  seconds.     When  the  sun   is  obscured, 
the   plate   will  require   six,  eight,  ten,  twenty,  or  thirty  seconds  to  suffici- 
ently receive  the  impressions  of  the  ray  from  the  same  object,  according 
as  the  clouds   are   rarer  or  more  dense.     As  so  much,  therefore,  depends 
on  the  state  of  the  atmosphere,  and  as  a  second  more  or  less  will  effect  a 
much  greater  change  when  the  sky  is  bright  than  when  it  is  obscured,  it  is 
always  much  better,  especially  for  tyros  in  the  art,  to  operate  on  a  gloomy 
day,  for  then  the  error  of  a  few  seconds  will  not  much  impair  the  eflect ; 
taking  care  to  give,  under  such  circumstances,  what  is  considered  rather 
an  excess  of  light.      In  taking  the  largest-sized  view  that  the  camera  will 
admit,  a  diaphragm  is   used  to  confine  the  rays  to  the  centre  of  the  glass, 
for  the  purpose  of  avoiding  the  effects  of  aberration  ;  and  as  the  diaphragm 
greatly  diminishes  the  quantity  of  light,   it  will  be  necessary  to  make  al- 
lowance in  the  time  of  exposure  in  proportion  to  the  covered   surface  of 
the  object-glass.     For  portraits,  it  is  desirable  of  course  to   diminish  the 
time  of  sitting  to  the  least  possible  quantity,  and  some  portraits  have  been 
taken  in  the  fraction  of  a  second,  but  the  chances  of  success  under  such 
circumstances   are   greatly    diminished.      It  is   hazardous,  therefore,   to 
attempt  to  operate  in  so  bright  a  light,  and   the  effect  is  not  nearly  so 
pleasing,  even  when  successful,  as  when  the  portrait  is  taken  under  a  more 
sombre  influence.     We  have  been  most  successful  when  operating  in  the 
open  air,  about  six  o'clock  on  a  summer's  evening,  with  the  sun  obscured 
by  light  clouds,  allowing  the  plate  about  twenty-five  seconds  exposure  to 
the  light  in  the  camera,  which  is  one  of  Mr.  Ross's  manufacture,  with 
double  lenses  and  If-inch  aperture.     When  portraits  are  taken  in  a  room, 
a  longer  time  is  required,  because  the  light  is  then  screened  from  the  sitter 
on    all  but  one  side.     Much,  again,  will  depend  on  the  colours  of  the 
objects  to  be   depicted.     If  they  be  light,  the  impressions  will  be  more 
quickly  made,  and  if  dark  an   additional  time   should  be  allowed.     The 
effect  when  a  Daguerreotype  plate  has  had  too  much  or  too  litlle  light  is 
easily  perceived.      Too  much  light  will  cause  the  white  parts  of  objects  to 
appear  blue,  the  blacks  become  brown,  and  the   finer  demarkations  of 
shading   are   destroyed.     Such   a   picture   is   said   to  be   "  solarised"  or 
"  burnt."     On  the  contrary,  in  a  picture  which  has  not  had  sufficient  light, 
the  lights  and  shadows  are  in  strong  contrast,  and  the  darker  portions  of 
the  object  are  not  developed.     With  a  still  less  degree  of  light,  there  is  a 
general  feebleness  of  impression,  which  no  length  of  exposure  to  mercury 
vapour  will  strengthen. 

The  plate  having  been  withdrawn  from  the  camera,  it  is  next  transferred, 
in  the  dark,  to  the  mercury-box,  to  bring  out  the  latent  picture.  This  is 
the  most  interesting  part  of  the  process,  for  now  we  have  to  ascertain 
whether  all  the  trouble  and  care  we  have  bestowed  have  been  thrown 
away,  or  whether  we  have  succeeded  in  obtaining  a  perfect  picture 
most  exquisitely  finished.  The  impressions  made  on  the  iodine  and  bro- 
mine by  the  rays  of  light,  though  invisible,  have  yet  such  efficacy  as  U» 
expose  those  portions  of  the  silvered  plate  to  the  action  of  the  vapour  «f 
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mercury,  whilst  the  other  parts  are  impervious  to  its  action.  The  mercury 
Tapours  thus  form  the  li^liler  parts  of  the  picture,  whilst  the  dark  polish 
of  the  silver  plate  constitutes  the  shadows.  The  particles  of  mercury 
deposited  on  the  plate  are  so  minute  as  to  be  scarcely  visible  by  a  power- 
ful microscope,  and  the  evaporation  of  the  liquid  metal  at  the  ordinary 
temperature  of  the  atmosphere  is  sufficient  to  bring  out  the  Daguerreotype 
picture  when  placed  over  it — but  this  would  require  three  or  four  hours. 
To  facilitate  the  operation  a  spirit-lamp  is  used,  which  should  be  carefully 
applied,  that  the  mercury  may  not  be  too  much  heated.  The  mercury- 
boxes  usually  sold  have  thermometers  attached  to  them,  and  the  tempera- 
lure  should  not  exceed  ISO"  Fah.;  but  a  little  experience  will  teach  how 
to  regulate  the  heat  without  a  thermometer,  by  applying  the  Dngers  occa- 
sionally at  the  bottom,  which  should  not  become  too  hot  to  be  touched.  In 
a  minute  or  two  the  picture  will  begin  to  develope  itself,  and  will  then 
gradually  come  out  till  it  attains  its  greatest  distinctness.  If  it  remain  too 
lone,  the  details  become  less  sharply  defined  ;  it  is  better,  therefore,  to 
remove  the  plate  when  all  the  objects  appear  distinctly  developed.  It  is 
generally  recommended  to  heat  the  mercury  to  the  highest  point  allowed, 
then  to  withdraw  the  lamp  till  the  mercury  cools,  and  apply  heat  again, 
and  so  on  until  the  deposition  of  mercurial  vapour  is  completed  ;  but  we 
prefer  lowering  the  flame  of  the  spirit-lamp,  so  as  to  produce  a  mere  glim- 
mer, and  to  allow  it  to  remain  burning  for  three  or  four  minutes,  after 
which  to  leave  the  plate  undisiurbed  till  it  cools.  If,  when  this  process  is 
completed,  there  appears  a  perfect  picture  when  the  operator  peeps  into 
the  box  with  a  taper's  light,  the  pleasure  he  experiences  amply  repays  all 
the  trouble  he  has  taken,  and  he  will  feel  disposed  to  exult  as  much  at  the 
product  as  if  it  were  the  result  of  his  elaborated  skill,  whereas  his  only 
achievement  has  been  that  of  having  fixed  the  peucillings  of  Nature. 

The  picture  is  now  obained,  but  it  is  not  yet  secured.  Were  it  to  be 
exposed  to  light,  the  sensitive  coaling  slill  upon  the  plate  would  pass 
through  a  variety  of  changes  of  colour,  and  darken  into  a  purple.  To 
prevent  the  further  action  of  light,  the  plate  must  be  immersed  in  a  solution 
of  hyposulphite  of  soda,  in  the  proportion  of  not  less  than  half  an  ounce 
to  a  pint  of  distilled  water.  This  solution  should  be  poured  into  a  shallow 
vessel — a  soup  plate  will  answer  very  well— and  the  Daguerreotype 
should  be  immersed  with  its  face  upwaids.  Lift  the  plate  gently  up  and 
down  on  each  side,  and  in  a  few  seconds  the  iodine  will  be  removed.  Then 
lake  the  Daguerreotype  carefully  out,  and  immerse  it  in  another  vessel 
containing  distilled  water,  if  warm  the  better,  and  again  in  another  bath 
of  distilled  water,  to  remove  all  traces  of  the  soda.  If  these  washings  be 
done  carefully  the  picture  will  be  uninjured,  but  it  will  require  great  care 
in  the  subsequent  process  of  drying  to  avoid  impairing  its  efl'ect.  The 
plate  must  be  held  in  a  slanting  direction  for  the  water  to  drain  ofif ;  care 
being  taken  to  see  that  no  particles  of  dust  have  settled  on  it,  for  if  there 
have  it  must  be  again  immersed  in  water.  The  spirit-lamp  should  be 
applied  at  the  upper  edge  of  the  plate,  and  by  blowing  on  it  the  drying 
will  be  promoted.  Should  the  water  collect  on  parts  of  the  plate  as  if  it 
were  greasy,  instead  of  spreading  over  the  surface  evenly,  it  must  be  blown 
away  if  possible  before  it  dries,  otherwise  a  mark  will  be  left  on  the  plate 
that  may  spoil  the  picture.  Numerous  annoying  occurrences  of  this  kind 
will  happen,  and  it  may  be  observed  that  the  more  strongly  the  picture  is 
brought  out,  the  more  liable  it  is  to  be  injured  in  the  washing.  It  has 
occurred  to  us  that  one  of  the  moit  beautiful  pictures  we  have  succeeded 
in  obtaining,  which  was  very  distinct  in  details,  forcible,  and  a  pleasing 
likeness,  was  completely  spoiled  by  stains  in  the  subsequent  process.  The 
soda  solution  and  water  should  not  be  twice  used,  lest  any  iodine  remaining 
in  the  vessel  should  cause  a  stain. 

After  washing,  the  picture  is  permanent,  and  in  this  stale  all  the  first 
Daguerreotypes  were  finished.  The  thin  film  of  mercury,  however,  is  yet 
easily  removed  by  a  touch,  nor  has  the  picture  attained  the  brilliancy  and 
tone  which  it  receives  from  the  subsequent  process  of  fixing  by  gilding, 
which  was  invented  by  M.  Fizeau,  to  whom  the  Daguerreotype  art  is 
much  indebted.  For  gilding  the  plate,  a  diluted  solution  of  chloride  of  gold 
and  of  hyposulphite  of  soda  is  employed  ;  in  the  proportions  of  15  grains 
of  the  chloride  to  a  pint  of  distilled  water,  and  45  grains  of  the  hyposul- 
phite in  the  same  quantity  of  water.  These  should  be  dissolved  in  sepa- 
rate vessels,  and  then  the  gold  solution  poured  very  gradually  into  the 
other,  stirring  with  a  glass  rod  all  the  time.  If  this  mixture  of  the  two 
solutions  be  not  carefully  made,  or  if  the  soda  solution  be  poured  into  the 
i»old,  the  resulting  mixture  will  be  black,  owing  to  the  deposition  of  sul- 
phate of  gold.  The  quantity  indicated  will  serve  to  gild  a  great  number 
(if  plates,  and  may  be  kept  for  use  as  wanted.    The  plate  to  be  gilded 


must  be  placed  horizontally,  with  its  face  upwards,  on  the  lamp-stand. 
The  surface  is  to  be  then  floated  over  with  spirits  of  wine,  which  may  be 
poured  on  it  and  quickly  drained  oil', — the  only  use  of  the  spirits  being  to 
facilitate  the  flow  of  the  gold  solution.  As  much  of  the  diluted  chloride 
of  gold  is  poured  on  as  the  plate  will  retain  on  its  horizontal  surface,  and 
then  the  spirit-lamp  is  to  be  applied  beneath  to  heat  all  parts  equally. 
Presently  the  liquid  will  emit  vapour,  the  picture  will  improve  in  bril- 
liancy, and  soon  afterwards  small  bubbles  will  appear,  at  which  point  the 
process  must  be  slopped.  The  gold  is  then  poured  olT,  and  the  pla'e 
washed  with  warm  distilled  water,  and  dried  with  the  aid  of  the  spirit- 
lamp,  in  the  same  manner  as  after  the  first  washing. 

The  operation  is  now  completed,  and  if  every  part  of  the  process  have 
been  conducted  with  care  and  judgment,  the  artist  is  in  possession  of  a 
picture  which,  in  accuracy  of  outline  and  in  the  exquisite  beauty  with 
which  it  is  finished,  far  surpasses  any  work  of  mere  art.  He  may  gaze 
long  on  its  wondrous  details  with  delight,  which  will  be  not  a  little 
enhanced  by  the  pleasing  self-deception  that  it  has  been  done  by  himself! 
All  his  trouble  seems  recompensed — all  his  failures  but  increase  the  plea- 
sure of  this  one  complete  success — and  the  difliculties  he  has  had  to 
encounter  in  gaining  the  prize  only  add  to  its  value.  He  sees  henceforth 
all  difliculties  removed,  and  in  full  confidence  of  his  powers  he  even  bopei 
to  attain  still  greater  perfection. 

Let  not  the  variety  and  required  care  of  the  manipulations  discourage 
any  who  have  a  taste  for  the  art  from  commencing  the  work,  since  perse- 
verance is  almost  sure  to  be  crowned  with  success.  For  two  whole  days 
were  we  in  our  first  efforts  without  obtaining  the  trace  of  an  image  ;  and 
when  at  length  a  perfect  picture  burst  into  view  in  the  msrcury-box,  the 
delightful  feelings  of  the  days  of  childhood  seemed  to  be  restored.  By 
attending  to  the  directions  wliich  our  experience  and  recollection  of  diffi- 
culties surmounted  suggest,  the  way  will  be  in  a  great  measure  cleared, 
and  it  will  be  a  source  of  gratification  to  think  we  have  removed  any 
obstacles  that  obstruct  the  attainment  of  success. 


THE  HOUSE  OF  PEERS. 

Sir — My  ideas  and  notions  may  be  so  very  peculiar  that  there  is  no 
danger  whatever  of  their  contaminating  public  taste  ;  which  being  the  case, 
you  will,  perhaps,  allow  me  to  express  my  own  opinion  of  the  House  of 
Peers.  In  a  word,  then,  I  take  it  to  be  if  not  exactly  a  failure,  very  far 
below  what  was  to  be  expected — at  least  desiderated.  As  to  conception,  it 
is  positively  null :  the  character  is  that  of  a  chapel,  not  of  a  senate-house  ; 
such  is  certainly  the  geueral  idea,  without  any  attempt  at  further  or  dif- 
ferent idea.  No  original  and  poetic  grasp  of  mind  has  been  exhibited  by 
the  architect,  who  has  merely  appropriated  to  the  occasion  what  he  found 
ready  made.  The  impressive  solemnity  which  betits  a  hall  in  which  are 
held  the  councils  of  a  widely  extended  empire,  does  not  there  express  it- 
self. On  the  contrary,  if  there  be  too  much  of  the  chapel  in  some  respects, 
there  is  too  much  of  the  ball  or  banqueting  room  in  others.  There  is  by 
far  too  mucn  of  glare  and  garishness,  and  not  a  litile  of /nfS';«i'ierie  also. 
Yes,  I  venture  to  say  il,  of  mesquiuerie,  which  reproachful  epithet  may,  I 
think,  be  very  justly  applied  to  the  throne.  Instead  of  forming  a  principal 
feature  of  the  general  composition,  that  seat — not  perhaps  exactly  a» 
"easy  chair" — is  no  more  than  a  piece  of  furniture  which  might  be  put 
into  any  room, — a  mere  gilded  chair,  instead  of  being  made  to  form  an  im- 
portant, and  leading  feature  in  the  ensemble.  Judging  from  the  one  already 
executed,  the  frescos  will  be  altogeiher  insignificant — mere  spots  in  the 
general  decoration,  and  by  no  means  brilliant  ones;  rather  very  flat  and 
insipid  specimens  of  pictorial  art,  and  will  show  all  the  more  so  in  conse- 
quence of  the  injurious  contrast  with  the  painted  windows,  which  latter, 
in  turn,  owing  to  the  same  contrast,  must  appear  harsh  and  glaring  in 
colour. 

Such  at  least  is  my  feeling;  and  I  must  be  allowed  to  say  that  I 
am  greatly  disappointed  in  the  new  House  of  Peers.  No  doubt  it  is 
calculated  well  enough  to  strike  and  also  satisfy  those  who  merely 
go  into  it,  and  just  look  about  ihem  ;  and  who  therefore  giving  them- 
selves up  to  the  mere  first  impression,  are  captivated  by  the  sump- 
tuoiisness  of  the  place-  Yet  the  test  of  architectural  excellence  is  not  the 
mere  first  impression  alone,  before  the  judgment  has  time  to  rally  aud 
collect  itself,  but  the  increased  satisfaction  produced  on  every  fresh  visit. 
If  I  did  not  exactly  expect,  I  desiderated  and  still  desiderate  more  con- 
vincing evidence  of  artistic  power  and  artistic  grasp  of  mind  than  I  there 
discover;  for  while  on  the  one  hand  the  *'  house"  is  decidedly  too  eccle- 
siastical in  character,  it  is  on  the  other  more  characierislic  of  a  l)all-'-oom 
or  a  banqueting  room  than  o(  a  senate-house  where  the  most  momentous 
interests  are  to  be  discussed.  I  may  be  wrong  ;  and  if  so,  either  you  or  some 
one  among  your  correspondents  will  take  the  trouble  to  set  me  right.  In 
the  meanwhile  1  remain, 

Zero. 

[We  hjive  given  insertion  to  tlie  above  communication,  not  because  we  Qcree  with  the 
observations,  but  to  give  au  opportuuity  to  uur  readers  lor  lair  criticism.] — £d. 
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CONSTRUCTION  OF  SEA  WALLS. 

(Continued  from  page  25i.) 

BREAKWATER  IN  DELAWARE  BAY. 

Annex  (L.) — Report  of  Commission  of  the  United  States'  Engineers  and 
iV«rfl/  Officers,  on  the  Form  which  should  be  giren  to  Breakwaters,  and  Re- 
port on  the  Construction  of  the  Breakwater  in  Delaware  Buy. 


Section  of  Breakwater  in  Delaware  Bay,  United  States, 
a.  Top  of  breakwater,  30  feet  wide. — *,  Highest  tide  known. — c,  Highest 
spring  tide. — d.  Lowest  spring  tide. — e,  Level  15  feet  below  lowest  spring 
tide.—./,  Bottom  27  feet  below  lowest  spring  tide. — g.  Average  bottom  29-4 
feet  ditto. — The  dotted  lines  on  the  top  show  a  parapet  to  be  made,  if 
needful,  22  feet  wide. 

The  following  description  of  the  Delaware  Breakwater  is  compiled  from 
the  Report  of  a  Board  of  Commissioners  to  the  Secretary  of  the  Navy, 
which  WHS  approved  by  the  President  of  the  United  States  in  February 
1829.  The  commission  was  composed  of  Commodore  Rodgers,  U.S.  Navy  ; 
Brigadier  General  Bernard,  U.S.  Engineers;  and  William  Stricklaodj 
archilect  and  engineer: — 

With  respect  to  these  objects,  upon  which  the  solidity  and  durability  of 
the  work  so  essentially  depend,  it  must  be  acknowledged  that  theory  and 
mere  speculation  are  utterly  incompetent  to  fix,  within  precise  limits,  the 
degree  of  resistance  to  be  given  to  a  work  exposed  to  so  many  and  such 
incali  ulably  violent  efforts  of  the  sea.  But  valuable  inferences  may  be 
deduced  from  experimental  results  afl'orded  by  the  construction  of  similar 
works  in  Europe,  and  described  in  an  able  paper  presented  to  the  French 
Institute  by  M.  Cachin,  general  inspector  of  French  Civil  Engineers.  Thus 
the  stupendous  works  erected  in  Cherbourg  in  France,  and  at  Plymouth 
in  England,  have  been  resorted  to  as  guides  in  the  investigation  of  the 
leading  principles  upon  which  the  breakwater  under  consideiatiou  should 
be  coustructed. 

If  the  road  of  Cherbourg  is  of  the  highest  importance  to  France,  that  of 
Plymouth  is  probably  of  equal  importance  to  Great  Britain;  as,  among 
other  advantages,  it  enables  her  to  assemble  at  one  point  the  fleets  destined 
to  watch  the  movements  of  her  neighbours  in  the  roads  of  Brest  and  Cher 
bourg;  added  to  which,  the  connexion  of  the  road  of  Plymouth  with  an 
extensive  naval  arsenal  makes  it  a  matter  of  much  consequence  that  it 
should  be  rendered  perfectly  secure. 

The  works  at  Cherbourg  fully  answering  the  purposes  for  which  they 
were  erected,  and  demonstrating  their  importance,  the  Governnienl  of 
Great  Britain  caused  the  erection  of  a  breakwater  to  be  undertaken  in  the 
road  of  Plymouth,  which  was  accordingly  commenced  in  1812. 

At  Plymouth  the  interior  slope  has  an  inclination  of  i)7  feet  altitude  to 
"JO  feet  base,  making  an  angle  of  32°  with  the  horizon.  At  Cherbourg  this 
slope  is  of  45°  inclination  ;  and,  since  it  has  stood  firmly  under  an  altitude 
of  mure  tlian  70  feet,  it  may  be  inferred  that  at  Plymouth  the  interior  slope 
mishi  also  have  been  kept  at  45°. 

Tne  B.iard  was,  therefore,  uf  opinion  thai,  as  the  Delaware  Breakwater 
must  be  18  feet  lower  than  that  of  Plymouth,  and  30  feet  lower  than  that 
of  Cherbourg,  there  should  be  no  hesitation  in  adopting  the  slope  of  45°. 

At  Cherbourg,  as  at  Plymouth,  experience  has  taught  that,  if  human 
power  was  aide  so  to  heap  up  materials  as  to  fill  up  such  a  space  in  the 
deep,  it  required  the  agency  of  tempestuous  waves  so  to  dispose  of  them 
us  to  secure  their  permanent  stability.  On  this  score  it  would  seem  that 
the  results  obtained  at  Cherbourg  from  vicissitudes  in  1812  were  but  par- 
tially known  to  the  able  projectors  of  the  Plymouth  Breakwater.  Indeed, 
the  base  of  180  feet  of  that  work,  and  its  altitude  of  57  feet,  have  received 
precisely  the  same  ratio  as  that  which  the  action  of  the  sea  had  fixed  be- 
tween the  base  of  228,^^15  feet,  and  the  altitude  of  72,",^  feet  of  the  work  at 
Cherbourg.  The  surface  of  the  former  work  having  been  assumed  to  be  a 
plane,  while  at  Cherbourg  the  eU'orls  of  battering  waves  have  produced  a 
curvated  surface,  it  is  hence  to  be  apprehended  that  at  Plymouth  it  may 
become  necessary,  in  progress  of  time,  to  add  new  materials  to  the  lower 
part  of  the  slope. 

The  slope  herein  submitted  has  been  framed  out  of  the  following  facts 
and  principles  afforded  by  the  Cherbourg  Breakwater. 

1.  The  part  above  the  highest  spring-tide  having  been  for  a  short  time 
battered  by  the  waves,  which  had  lost  by  their  ascension  a  portion  of  their 
momentum,  received  from  the  action  of  the  sea  an  inclination  of  nearly 
2  feet  base  to  1  of  altitude. 

2.  The  part  comprehended  between  the  highest  and  lowest  spring-tide  is 
exposed,  during  the  time  of  its  rise  and  fall,  to  the  greatest  violence  of  the 
waves.  Thus  permanently  swept  by  the  sea,  this  portion  of  the  slope  has 
received  an  iuclinaiiou  ot  ii  leei  iiase  to  2  oi  iiiinuJe. 


3.  The  part  comprised  between  the  lowest  spring-tide  and  a  horizont 
plane  15  feet  below  it,  is  exposed   to  the  shock  of  the  waves  only  during 
the  interval  between  the  termination  of  the  fall  and  the  commencement  of 
the  rise  of  tide  :  it  has,  therefore,  to  withstand  the  efforts  of  the  sea  under 
a  less  inclination,  viz.,  3  feet  base  to  1  of  altitude. 

4.  The  lowest  part  of  the  slope  comprehended  between  the  latter  plane 
and  the  bottom  of  the  sea,  remaining  permanently  submerged,  and  to  a 
depth  at  which  the  agitation  of  the  waves  has  attained  its  minimum,  has 
assumed  an  inclination  still  less  than  the  preceding,  viz.,  5  feet  base  to  4 
of  altitude. 

These  experimental  results  show  that  the  effect  of  water  against  loose 
materials  is  to  give  to  the  mass  in  progress  of  time  a  slope,  the  inclination 
of  which  will  increase  in  proportion  to  the  force  exerted  against  it. 

It  is  on  these  data  that  the  profile  of  the  Delaware  Breakwater  has  beea 
delineated. 

This  fact,  with  others  not  dissimilar  which  have  happened  at  Cherbourg, 
shows  that  the  top  of  a  breakwater  must  be  elevated  beyond  the  reach  of 
submersion,  and  loaded  with  the  largest  and  heaviest  materials  that  can  be 
procured,  which  should  be  laid  in  such  a  way  that  each  shall  present  to 
the  action  of  the  sea  the  smallest  possible  superficies,  and  to  the  lateral 
materials  the  largest  surface  of  friction. 

These  considerations  induced  the  Board  to  recommend  for  the  Delaware 

Breakwater  a  profile, or  transver.-al  seclion,of  the  following  dimensions: 

the  iuward  slope  at  45°,  the  lop  30  feet  in  breadth,  and  at  5J  feet  above 
the  highest  spriug  tide  ;  the  outward  slope  of  39  feet  altitude,  and  of  lOoJ 
feet  base  ;  both  dimensions  measured  in  relation  to  a  horizontal  plane  pass- 
ing by  a  point  taken  at  27  feet  below  the  lowest  spring-tide.  The  base 
bears  to  the  altitude  nearly  the  same  ratio  as  similar  lines  in  the  profiles  of 
Plymouth  and  Cherbourg  Breakwaters. 
The  experience  acquired  at  Cherbourg  has  taught — 

1.  That  stones  of  small  size  are  not  sudicieut  to  withstand  even  a  mode- 
rate action  of  the  waves  ;  for,  being  constantly  tossed  about,  they  acquire 
by  attrition  a  round  and  smooth  surface,  which  preveuts  their  assuming 
any  settled  place  in  the  mass. 

2.  That  stones  measuring  18  or  24  cubic  feet,  and  weighing  1 J  to  2  tons, 
present  a  suitable  resistance  to  the  efforts  of  a  moderate  sea. 

3.  That  larger  blocks  are  required  to  withstand  a  violent  sea  ;  and  that 
in  the  more  exposed  parts  of  the  work  their  sizes  should  be  still  larger. 

4.  That  if  small  maierials  were  to  be  used,  it  would  be  indispensable  to 
protect  them  externally  by  others  of  larger  size. 

5.  That  the  smaller  the  external  surface  of  a  large  block,  the  greater 
will  belts  stability. 

6.  That  the  largest  blocks  should  be  placed  towards  the  top,  in  order  to 
compensate,  by  their  greater  steadiness,  the  loss  of  weight  and  of  stability 
caused  by  immersion  to  the  materials  located  immediately  under  the  w  ater 
line. 

The  foregoing  description  of  the  Delaware  Breakwater  includes,  with 
occasional  alterations,  the  Report  of  the  Board  of  Commissioners.  The 
work  has  been  executed  so  far  in  accordance  with  the  views  and  plans 
therein  detailed.  The  dimensions  recommended  in  tlie  Report  have  been 
adopted  in  its  erection,  with  the  exception  of  that  portion  designed  for  a 
breakwater,  which  is  1,000  yards  in  length ;  the  length  recommended  was 
1,200. 

The  work  may  be  considered  now  so  far  finished  as  to  have  accomplished 
materially  the  purposes  for  which  it  was  projected.  Indeed,  the  plan  of 
commencing  tlie  work  at  the  adjacent  extremities  of  its  two  portions  has 
tended  to  yield  a  shelter  to  vessels  during  the  whole  progress  of  its  con- 
struction. 

CHERBOURG  HARBOUR. 

Annex  (M.) — Extracts  from  the  Memoire  of  Mons.  J.  M.  Cachin,  on 
the  Breakwater  of  Cherbourg. 

At  the  close  of  the  16lh  century,  the  French  Ciovernment  had  resolved  to 
provide,  by  means  of  art,  those  advantages  for  France  which  nature  has 
conferred  with  such  prodigality  upon  England,  in  the  many  ports  she  pos- 
sesses in  the  English  Channel. 

It  was  more  particularly,  however,  after  the  battle  of  La  Hogue,  that 
this  necessity  was  more  strongly  felt,  and  the  Government  determined  to 
create  at  tJlierbourg  a  grand  naval  establishment,  which  in  providing  a  safe 
aud  convenient  harbour  for  their  fleet,  should  give  to  the  French  nation  the 
degree  of  power  befitting  its  maritime  position. 

The  American  war  had  reanimated  in  the  French  mind  the  ambition  of 
disputing  with  England  the  empire  of  the  seas  ;  and  at  the  general  peace, 
immediate  steps  were  taken  for  fortifying  the  roadstead  of  Cherbourg. 

The  Bay  of  Cherbourg  was  selected  as  being  opposite  to  the  many  almost 
natural  harbours  which  Great  Britain  possesses  in  the  Channel ;  as  being 
in  a  very  advanced  position  upon  the  ordinary  track  of  ships,  aud  offering 
every  desirable  facility  for  watching  the  movements  of  the  enemy,  inter- 
rupting his  convoys,  and  for  concentrating  all  the  details  of  a  grand  mari- 
time expedition. 

The  War  Departments,  which  had  been  charged  with  proposing  the  divers 
projects  for  this  graud  enterprise,  neglected  to  sound  the  roadstead,  and  to 
observe  its  maritime  properties  ;  and  jud;;ing  its  extent  as  a  harbour  by  its 
apparent  surface,  proposed  the  adoption  of  a  plan  which  had  been  sub- 
mitted to  the  French  Government  in  1778,  by  the  director  of  fortifications 
at  Cherbourg,  for  closing  the  roadsteaJ  by  meao:!  of  caissons  tilled  with 
masonry,  Jormiug  ajelty  or  "  digue"  from  Point  Hornet  to  Pel^e  Island. 
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This  project  was  most  insufTicient :  it  left  exposed  and  withont  defence 
the  most  essential  portion  of  the  bay,  that  part  best  suited  for  the  anchor- 
age of  large  ships  ;  and  the  Tery  circumscribed  area  which  it  was  proposed 
to  proteet  against  the  violence  of  the  sea  and  the  attacks  of  an  enemy, 
would  have  been  accessible  only  to  trading  vessels,  privateers,  and  other 
small  craft. 

In  the  year  1777,  M.  de  la  Bretonniere,  capitaine  de  vaisseau,  who  was 
thoroughly  acquainted  with  the  localities,  had  proposed  to  cover  the  road- 
stead by  a  breakwater  of  sunken  rocks.  He  republished  in  179G  a  memoir 
containing  much  valuable  information  in  regard  to  the  soundings, and  other 
matters  of  great  interest  in  regard  to  the  general  advantages  of  Cherbourg 
as  a  port  of  refuge  for  all  classes  of  ships  under  all  circumstances  of  wind 
and  weather. 

The  project  of  constructing  the  breakwater  in  the  direction  of  Point 
Homet,  was  abandoned  at  the  remonstrance  of  M.  de  la  Bretonniere,  and, 
in  1780,  it  was  resolved  to  adopt  the  direction  which  has  since  been  given 
to  it,  viz.,  from  the  point  Querqueville  to  Felee  Island. 

After  a  long  delay  as  to  the  means  to  be  adopted  for  enclosing  the  an- 
chorage by  advanced  works,  M.  de  Cessart  recommended  the  ingenious 
system  of  wooden  caissons,  in  the  form  of  truncated  cones,  149  feet  diame- 
ter at  the  base;  C5  feet  diameter  at  the  summit,  and  05  feet  of  vertical 
height. 

It  was  proposed  to  sink  90  of  these  cones  in  all,  leaving  a  passage  at  the 
east  end  of  27ti'J  feet,  and  one  at  the  west  of  7674  feet. 

It  was,  in  the  first  instance,  intended  to  fill  them  entirely  with  loose 
stones,  but  it  was  subsequently  determined  to  fill  them  up  with  regular 
masonry,  above  the  level  of  the  equinoctial  low  tides,  and  to  connect  the 
cones  with  strong  iron  chains,  thus  forming  a  sort  of  open  net  work,  which 
should  divide  the  action  of  the  sea,  and  create  smooth  water  in  the  road- 
stead. 

The  proposed  construction,  mode  of  launching,  and  immersion  of  these 
cones,  appeared  to  promise  every  success.  One  was  built  at  Havre,  and 
floated  in  1783.  It  was  then  taken  to  pieces,  transported  to  Cherbourg, 
and  after  some  delay,  caused  by  a  gale  of  wind,  was  floated  and  sunk,  on 
the  6th  of  June  1784,  at  a  distance  of  3835  feet  from  Pel^e  Island. 

A  second  was  sunk  tangent  to  the  base  of  the  first,  in  a  westerly  direc- 
tion, on  the  7th  July  following,  but  a  gale  coming  on  on  the  18lh  of  August, 
before  this  second  cone  was  tilled  with  stones,  it  was  carried  away  down 
to  low  water  mark.  This  event  was  the  cause  of,  or  the  pretext  for,  great 
changes  in  the  dispositions  which  had  in  the  first  place  been  adopted. 

It  was  found  that  the  stones,  dispersed  by  the  breaking  of  the  second 
cone,  would  entail  the  necessity  of  sinking  a  third  at  such  a  distance  from 
the  first,  that  the  interval  would  not  be  protected  from  the  violence  of  the 
sea.  It  was  likewise  considered,  that,  as  the  cones  could  be  sunk  only 
during  the  spring  tides,  the  completion  of  the  work  would  require  lb  or  20 
years'  consecutive  labour,  and  would  cost  80,000,000  of  francs.  These 
considerations  led  the  Government  to  direct  that  the  cones  should  in  future 
be  only  employed  at  intervals  of  58  metres,  50  centimetres,  and  the  inter- 
mediate space  filled  in  with  large  blocks  of  stone,  and  thus  to  form  a  break- 
water, which  was  to  be  carried  up  to  low  water  level.  These  intervals 
were  subsequently  increased  to  1230  feet;  but  after  sinking  18  of  these 
cones  at  different  intervals,  thus  isolated  and  imperfectly  filled,  they  soon 
experienced  repeated  damage,  and  this  system  of  construction  was  accord- 
ingly soon  abandoned.  All  the  cones  which  the  sea  had  spared  being 
deemed  useless,  they  were  cut  down  to  low  water  in  the  year  1789  ;  one 
alone  was  left  entire,  to  indicate  the  limits  of  the  passage,  but  in  spite  of 
some  care  bestowed  on  its  preservation,  it  fell  to  pieces  on  the  12tli  of 
February  1799.  The  successive  destruction  of  all  these  cones,  led  to  the 
recognition  of  the  system  of  breakwaters  of  sunken  rock  as  the  only  pro- 
cess calculated  to  ensure  success. 

From  this  period  the  sinking  of  stones  was  carried  on  with  such  activity, 
that  by  the  end  of  the  year  1790,  the  quantity  of  material  sunk  was  com- 
puted at  2,605,400  metres  cube.  Hitherto  but  vague  notions  had  been  en- 
tertained of  the  depth  of  water,  nature  of  the  bottom,  and  of  the  force  and 
direction  of  the  currents  at  dili'erent  stages  of  the  tide.  These  essential 
considerations  were  neglected,  and  the  establishment  of  the  digue  was  re- 
solved upon,  at  a  distance  of  about  3,898  metres  from  the  entrance  of  the 
merchant  vessels'  harbour,  in  an  easterly  and  westerly  direction,  forming 
towards  the  centre  a  salient  angle  to  the  north  of  169  degrees,  which  divides 
the  '■  digue"  into  two  branches,  of  which  the  westerly  one  is  2,232  metres, 
that  on  the  east  1,530  metres  in  length,  measured  from  the  centres  of  the 
two  cones  which  had  been  sunk  at  the  extremities. 

The  angular  disposition  of  the  work  thus  determined,  without  regard  to 
the  principles  which  prescribed  a  configuration  quite  the  reverse,  in  order 
to  render  it  suscepiible  of  the  greatest  resistance,  was  dictated  by  the  ne- 
cessity of  not  obstructing  the  fire  of  Forts  Koyal  and  Querqueville,  destined 
to  defend  the  entrance  to  the  roadstead. 

At  this  early  stage,  it  would  have  been  possible  to  modify  the  disposi- 
tions in  regard  to  these  furls,  of  which  the  one  was  only  planned,  and  the 
other  barely  commenced  ;  but  the  War  Uepartment  insisted  on  carrying  out 
its  own  plan  of  defence,  and  the  Marine  Uepartment  saw  itself  compelled 
to  renounce  the  advantages  which  would  manifestly  have  accrued  from 
placing  the  breakwater  more  to  the  north,  thus  increasing  the  area  of  the 
anchorage  without  any  serious  increase  of  expense,  or  augmentation  of  the 
difliculties  of  construction. 


This  first  error  was  followed  up  by  a  second  no  less  grave,  and  which 
leaves  no  doubt  that  the  soundings  of  the  bay  were  then  but  very  imper. 
fectly  known.  The  cone  which  was  to  form  the  eastern  end  of  the  digue 
was  sunk  in  25  feet  (8  metres  12  centimetres)  water  at  low  tide,  hence  the 
water  gradually  shoals  in  the  direction  of  Pel<;e  Island,  which  is  distant 
about  975  metres.  This  passage  was  thus  narrowed  with  the  view  of 
obliging  large  ships  to  pass  within  good  range  of  the  fort  on  the  island  ;  but 
this  purely  military  consideration  led  to  the  neglect  of  a  most  essential 
maritime  condition,  for  the  depth  of  water  in  this  passage  is  insufficient  for 
ships  of  the  line  at  low  water.  It  was  likewise  proposed,  with  the  same 
defensive  view,  to  narrow  the  western  entrance ;  but  after  a  careful  exa- 
mination of  the  depth  of  water,  it  was  found  necessary  to  establish  the 
western  extremity  of  the  digue  at  a  distance  of  2,339  metres  from  fort 
Querqueville.  But  the  passage  of  ships  of  the  line  thus  established  beyond 
good  range  of  the  above  fort,  sensibly  afl'ected  the  utility  of  this  fortress  ; 
and  had  the  naval  and  military  projects  been  well  concerted,  it  is  not  to  be 
concealed,  that  the  defences  would  have  been  susceptible  of  a  more  advan- 
tageous disposition,  and  that  the  greater  part  of  the  expense  of  the  fort  ia 
question  might  have  been  saved.  But  all  these  inconveniences  were  dis- 
covered too  late. 

It  was  only  in  the  month  of  July  1789  that  orders  were  first  given  for 
taking  correct  soundings  of  the  bay,  and  for  ascertaining  with  accuracy 
the  places  accessible  to  vessels  of  all  classes. 

In  1792  the  Legislative  Assembly,  convinced  of  the  extreme  importance 
of  this  great  undertaking,  procured  a  statement  of  the  progress  already 
made  at  an  expense  of  31,000,000  of  francs,  including  cost  of  establishment 
and  administration.  Having  fully  recognised  that  the  faults  hitherto  ob- 
served in  the  execution  of  the  works  proceeded  from  want  of  concert  and 
combination  in  the  different  projects  hitherto  adopted,  the  Assembly  ordered 
the  Executive  Government  to  name  Commissioners,  chosen  by  the  depart- 
ments of  War,  Marine,  and  the  Interior,  to  report  upon  the  merits  of  the 
works  already  executed,  and  to  propose  the  best  means  of  perfecting  what 
had  already  been  commenced,  and  of  completing  this  great  undertaking. 

This  Commission,  amongst  other  important  suggestions,  give  it  as  their 
opinion  that  the  stability  of  the  upper  part  of  the  digue  could  not  be 
reckoned  upon  without  the  employment  of  larger  stones  than  those  hitherto 
used,  and  which  had  become  much  diminished  in  size  by  their  frequent 
displacement  and  friction  ;  that  large  blocks,  51  to  09  centimetres  cube  had 
a  presumed  stability  sufficient  to  resist  the  action  of  the  sea,  and  that  this 
stability  would  increase  with  the  volume  of  the  blocks  of  stone  employed. 

The  general  dispositions  recommended  by  the  Commission  of  1792  were 
adopted  by  the  Government,  upon  the  strength  of  the  advice  of  a  committee, 
composed  of  several  general  officers  and  admirals,  and  engineers  of  the 
greatest  eminence  in  the  three  departments  of  War,  Marine,  and  the  In- 
terior. 

It  now  only  remained  to  determine  the  height  to  which  it  was  necessary 
to  elevate  the  breakwater,  in  order,  not  only  to  procure  smooth  water  in 
the  roadstead,  but  at  the  same  time  to  afford  every  possible  protection  to 
fleets  and  convoys  against  the  attacks  of  the  enemy. 

It  was  the  unanimous  opinion  of  all  the  practical  persons  who  had 
observed  the  etl'ect  of  the  se.i  upon  the  digue  since  its  commencement, 
that  at  low  water,  in  bad  weather,  from  seaward,  the  roadstead  was  per- 
fectly calm  ;  but  that,  as  the  tide  rose,  it  became  troubled  ;  and  that,  two 
hours  before  and  after  high  water,  when  the  wave  appeared  to  acquire  a 
greater  force  in  breaking  upon  the  breakwater,  the  vessels,  particularly 
those  near  it,  were  much  troubled  by  the  sea. 

After  having  noted  the  height  above  low-water  mark  to  which  the  sea 
reached  two  hours  before  and  after  high  water,  it  appeared  a  constant  rule, 
that  when  the  waves  became  troublesome  to  the  ships  in  the  roadstead,  the 
sea  had  risen  4  metres  70  centimetres. 

Hence  it  was  naturally  concluded  that  it  would  be  advisable  to  carry 
the  summit  of  the  breakwater  at  least  4  metres  70  centimetres  (14  It.  0  in.) 
below  the  level  of  the  highest  tides  ;  that  is  to  say,  to  2  metres  44  centi- 
metres (7  It.  6  in.)  above  the  level  of  the  lowest  tides,  the  rise  in  the  sea 
outside  being  calculated  at  22  feet,  or  7  metres  15  centimetres. 

But  viewing  the  great  advantages  which  would  result  from  its  being 
carried  up  to  the  level  of  the  highest  waves,  it  was  nut  hesitated  to  propose 
its  elevation  to  9  feet  (2  metres  92  centimetres)  above  the  level  of  the  high- 
est sea  outside;  that  is  to  say,  to  31  feet  (10  metres  7  centimetres)  above 
the  lowest  tides. 

But  the  revolutionary  troubles  put  a  slop  to  all  further  proceedings  con- 
nected with  the  recommendations  of  the  Commission  of  1792  ;  and  the 
completion  of  this  vast  enterprise  appeared  to  be  indefinitely  delayed, 
when,  in  November  1800,  a  new  government  turiii-d  its  attention  to  this 
important  object  of  public  utility,  and  named  a  Commission,  upon  whose 
report  in  1802,  the  government  directed  that  the  centre  of  the  breakwater 
should  be  elevated  2  metres  92  centimetres  above  the  level  of  the  highest 
tides,  with  a  breadth  of  195  metres,  whereupon  to  construct  a  battery  of 
20  pieces  of  artillery  of  the  largest  calibre ;  and  that  the  extremities  of 
the  breakwater  should  be,  ultimately,  similarly  constructed  for  a  like 
purpose. 

This  was  recommended  in  consequence  of  the  great  distance  (7,017  me- 
tres) between  Forts  Koyal  and  Querqueville,  which  was  deemed  too  great 
to  prevent  enemies'  ships  from  anchoring  to  the  north  of  the  breakwater, 
thence  firing  on  vessels  within  the  roadstead,  themselves  being  beyond 
good  range  of  the  forts. 

At  this  period  (1802)  those  works  previously  undertaken,  which  had 
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beea  carried  up  to  the  lerel  of  low  tides,  had  entirely  disappeared.    The 
sea  had  carried  away  from   15  to  18   feet  of  the  summit,  giving  to  the 

breakwater  the  following  configuralioa  : 

Base.  Height. 

The  interior  slope,  or  that  to  the  south..      12  50  12  50 

Superior  slope,  north  ..  ..      47"50  6'20 

Inferior  slope,  north. .  ..  ..       9"  6"30 

Upon  this  base,  thus  fnrmed  by  the  action  of  the  sea,  it  was  determined 
(0  attempt  the  erection  of  an  artificial  island,  exposed  to  the  most  violent 
agitation  of  the  waves.  By  the  end  of  the  year  1803,  the  central  portion 
of  the  work  was  completed  to  low-water  mark  of  ordinary  tides.  The  mo- 
dification and  changes  which  the  original  breakwater  had  undergone,  left 
no  room  to  doubt  that  the  small  stones  of  which  the  then  elevation  was 
composed,  would  not  resist  the  winter  gales  ;  that  it  would  be  necessary 
to  consolidate  the  whole  by  a  superstructure  on  the  south  side,  composed 
of  immense  blocks  of  stone,  to  be  raised  to  the  height  of  the  highest  tides, 
as  tlie  only  means  of  preventing  the  smaller  materials  trom  being  washed 
»way  into  the  interior  of  the  work  by  the  north-east  and  north-west  gales 
of  winter.  As  anticipated,  this  superstructure  resisted  the  force  of  the 
sea,  prevented  the  washing  away  of  the  smaller  materials,  which,  arrested 
by  this  barrier,  gradually  augmented  the  height  of  the  breakwater,  forming 
a  solid  and  compact  surface  at  a  new  slope,  of  which  the  base  was  about 
quadruple  the  vertical  height. 

It  was,  however,  soon  observed,  that  these  small  stones  pressed  up,  and, 
transported  by  the  northerly  winds  to  a  level  above  that  of  the  sea,  equally 
yielded  to  the  same  action  in  northeast  and  north-west  gales.  Under 
these  circumstances  of  weather,  of  frequent  recurrence  in  the  winter  of 
1803,  a  portion  of  the  stones  which  had  been  thrown  in  on  the  sea  side 
became  subject  to  a  lateral  displacement,  and  were  deposited  in  great 
abundance  in  a  conical  mound  at  each  extremity  of  the  recently  elevated 
central  portion  of  the  digue. 

It  was  remarked,  that  the  winds  and  the  currents  had  both  tended  to 
give  these  mounds  the  precise  configuration  of  the  tracing  of  the  proposed 
batteries  ;  .ind  thence  it  was  naturally  concluded,  that  the  form  proposed 
was  that  best  adapted  to  insure  stability,  since  it  agreed  so  perfectly  with 
that  which  the  sea  itself  had  assigned  to  the  mass  of  stones  set  in  motion 
in  bad  weather. 

From  motives  of  economy,  the  interior  of  the  fort  was  composed  of  small 
materials  ;  but  the  whole  was  necessarily  revelled  with  large  blocks, 
capable  of  offering  an  adequate  resistance  to  the  action  of  the  sea.  This 
was  performed  in  a  very  simple  and  easy  manner  :  in  bad  weather  the 
blacks  were  cast  overboard  from  the  stone  vessels,  above  the  places  which 
were  dry  at  low  water.  In  fine  weather  this  was  discontinued,  and  the 
stone  vessels  were  moored  over  the  required  spot,  or  were  sunk,  so  as  to 
rest  upon  a  berm  or  slip  which  had  been  left  in  the  slope  at  the  foot  of  the 
revetments.  From  the  vessels  thus  sunk  or  moored,  the  blocks  of  stone 
were  hoisted  by  their  own  tackle  clear  of  their  decks,  when  they  were 
transported  by  cranes,  or  derricks,  disposed  on  the  summit  of  the  break- 
water, and  deposited  in  their  proper  places  on  the  revetments.  By  these 
aimple  and  expeditious  means,  the  central  portion  of  the  breakwater  having 
been  raised  to  the  height  of  2  metres  92  centimetres  above  the  level  of 
high-water,  spring-tides,  upon  an  extent  of  195  metres  in  length,  and  19 
metres  50  centimetres  in  breadth,  a  battery  was  established  thereon, 
armed,  provisionally,  with  four  36-pounders  and  two  heavy  mortars. 

In  the  subsequent  construction  of  the  terreplein  and  part  of  the  parapet 
of  the  battery,  owing  to  the  bad  weather  and  too  great  haste  in  construct- 
ing it,  the  precautions  necessary  to  its  thorough  solidity  were  neglected, 
and  a  violent  gale  coming  on  ere  the  exterior  revetment  was  completed,  a 
portion  of  the  temporary  parapet,  which  had  been  formed  with  small 
materials  not  cemented,  was  destroyed.  The  mass  of  the  battery  suffered 
no  injury  ;  and  the  centre  and  the  extremities  of  the  terreplein  resisted  the 
action  of  the  sea  without  the  least  alteration,  and,  notwithstanding  the 
insufficient  height  and  imperfect  state  of  the  exterior  revetments,  a  garrison 
of  60  men  remained  in  the  battery  in  perfect  safety. 

In  May  1805,  the  works  were  sufficiently  advanced  to  arm  the  battery 
with  20  pieces  of  heavy  ordnance  within  24  hours. 

The  works  suffered  little  material  injury  until  the  12th  February  1808, 
when,  during  a  dreadful  gale  from  the  north-west,  the  sea  submerged  the 
battery,  destroyed  and  upset  the  epaulements,  and  the  wooden  barrat:ks  of 
the  garrison. 

The  main  effect  of  this  violent  gale  was  to  put  an  end  to  any  further 
displacement  of  the  materials  ;  and  the  work  has  ever  since  presented  the 
appearance  of  a  natural  slope  of  rocks,  over  which  the  ordinary  "varechs" 
cross,  and  are  developed  in  an  unbroken  undisturbed  mode  which  proves 
the  perfect  stability  of  the  work. 

The  examination  made  at  this  time  of  the  new  configuration  which  had 
been  given  to  the  mass  of  stones,  confirmed  and  verified  by  subsequent 
experience,  has  established  the  fact,  that  jetties  thus  constructed,  and 
exposed  to  the  action  of  the  sea,  assume,  between  their  summit  and  their 
base,  four  slopes  essentially  different,  and  which  vary  according  to  the 
violence  of  the  waves,  the  duration  of  their  action  at  the  several  parts  in 
the  rise  and  fall  of  the  tides. 

The  situation  of  the  exterior  revetments  of  the  battery  being  the  effect 
of  the  natural  action  of  the  sea  in  its  greatest  agitation,  was  considered  as 
that  most  suited  to  insure  the  permanency  of  the  materials  of  which  the 
work  was  composed ;  and  accordingly,  after  the  storm  of  1808,  new  bar- 
racks  were  constructed  for  60  men ;  a  new  parapet  was  raised  to  cover 


the  artillery  of  the  port,  but  without  making  any  modification  in  the  exte- 
rior slopes,  which  have  ever  since  maintained  the  exact  degree  which  the 
sea  had  assigned  to  them,  though  these  slopes  have,  since  that  period, 
never  had  the  least  care  bestowed  on  them. 

The  digue,  thus  completed  in  its  central  portion,  remained  armed  with 
20  pieces  of  artillery  during  the  whole  war.  In  the  year  1811  it  was 
decreed  to  substitute  for  this  temporary  fort  a  permanent  defence,  thus 
described  in  the  decree  dated  7th  July  of  that  year  : 

The  battery  to  be  established  upon  the  breakwater  of  Cherbourg  will  be 
constructed  in  an  elliptical  tour  of  masonry,  of  dressed  blocks  of  granite, 
of  which  the  great  axis  shall  be  35  toises,  and  the  smaller  19  toises,  in 
conformity  with  the  plans  and  sections  annexed  to  the  present  decree,  and 
to  the  following  specifications. 

The  foundations  will  be  established  on  the  rock-work  at  low-water 
level. 

Upon  this  massive  foundation,  which  will  be  28  feet  high,  and  at  the 
level  of  the  terreplein  of  the  existing  battery^  will  be  placed  a  barrack,  of 
which  the  walls  will  be  pierced  with  78  loopholes,  capable  of  containing  a 
garrison  of  60  men,  water-cisterns,  and  powder-magazine. 

The  gorge  of  the  battery  will  be  defended  by  two  flanks. 

A  general  platform  upon  the  roof  of  the  barracks,  which  will  be  bomb- 
proof, will  serve  for  the  site  of  a  casemated  battery  for  nineteen  36-pound- 
ers.    The  embrasures  will  be  30  feet  above  high-water  mark. 

A  second  platform  will  be  constructed  above  the  casemates,  to  serve,  in 
case  of  necessity,  for  another  tier  of  guns. 

That  portion  of  the  existing  battery  without  the  site  of  the  tower  will  be 
preserved,  and  the  slopes  towards  the  sea,  which  protect  it,  will  be  care- 
fully kept  in  repair. 

BREAKWATERS  OF  CHERBOURG  AND  PLYMOUTH. 

Annex  {S).— Report  m'lde  to  the  Academy  of  Sciences,  Paris,  by  M. 
GiRARD,  in  the  name  of  the  Commission  composed  of  Messrs.  Prony, 
GiRARD,  and  Dupin,  upon  a  Mfmoire  by  the  Baron  Cachin,  Inspector- 
general  of  Bridges  and  Roads,  entitled,  "  Memoirs  upon  the  Digue  of  Cher- 
bourg, compared  with  the  Jetty  or  Breakwater  at  Plymouth." 

The  perpetual  secretary  of  the  Academy  of  the  Mathematical  Sciences 
certifies,  that  the  following  are  extacls  from  the  proceedings  reported  in  the 
sitting  of  Monday,  May  3,  1815. 

The  Commission  appointed  in  1792  assured  itself  by  an  attentive  obser- 
vation of  the  effects  of  the  sea  upon  the  digue,  that  the  materials  of  which 
it  was  constructed  had  no  stability  until  they  were  faced  with  large  blocks 
of  from  15  to  20  feet  cube  at  least;  but  the  most  important  modification 
which  this  Commission  proposed  in  the  construction  of  the  work  was,  to 
carry  the  summit  to  the  height  of  three  metres  above  the  highest  spring 
tides,  as  the  only  means  of  guaranteeing  the  solidity  of  the  work  itself, 
which  was  the  main  object  it  was  intended  to  effect. 

The  old  digue  or  jetty,  which  had  been  provisionally  carried  up  to  the 
level  of  low-water  mark  in  the  year  1784,  had  now  offered  an  experience 
of  20  years.  It  was  ascertained  that  the  storms  during  this  interval  of 
time  had  lowered  the  summit  from  four  to  five  metres ;  the  interior  slope 
had  preserved  the  inclination  which  had  been  originally  given  to  it  of  45 
degrees,  but  its  exterior  slope,  which  had  been  originally  formed  upon  a 
uniform  inclination  of  three  metres  of  base  to  one  of  height,  was  found  to 
be  entirely  changed,  and  presented  two  distinct  slopes  ;  that  of  the  lower 
portion  was  of  9  metres  of  base  to  6  metres  30  centimetres  of  vertical  ele- 
vation, whilst  the  inclination  of  the  superior  or  upper  slope  had  become 
five  times  less ;  that  is  to  say,  of  47  metres  50  centimetres  base  to  0  metres 
20  centimetres  vertical  height. 

These  observations  demonstrated  what  was  the  profile  of  the  greatest 
stability,  which  was  the  most  important  point  to  know  ;  and  as  it  was 
remarked  that  the  principal  effect  of  the  action  of  the  sea,  in  strong  winds 
from  seaward,  was  to  carry  from  the  outside  to  the  inside  of  the  break- 
water the  materials  of  which  it  was  composed,  it  became  necessary,  after 
having  opposed  a  sufficient  obstacle  to  this  displacement,  to  abandon  to  the 
action  of  the  sea  itself  the  task  of  arranging  the  exterior  surface  which 
was  exposed  to  its  force  in  the  manner  and  in  the  slope  most  suited  to 
their  object. 

Accordingly,  towards  the  end  of  the  year  1803,  M.  Cachin  caused  to  be 
raised  on  the  top  of  that  portion  of  the  digue  which  had  been  already 
elevated,  a  sort  of  parapet,  built  with  very  large  blocks,  of  which  the 
summit  was  carried  up  to  the  level  of  the  highest  tides  ;  thus  the  smaller 
stones  which  had  been  cast  into  the  sea,  by  chance  as  it  were,  on  the  exte- 
rior of  the  digue,  at  the  depth  of  low  water,  were  borne  up  by  the  force  of 
the  waves  to  the  foot  of  this  parapet,  and  were  there  disposed  on  a  regular 
slope,  which,  offering  the  least  resistance  to  the  movement  of  the  waves, 
possessed  the  greatest  stability.  During  the  production  of  this  effect,  the 
horizontal  base  of  the  exterior  slope  became  about  quadruple  that  of  its 
height.  ,  , 

Besides  the  movement  of  the  materials  in  a  vertical  direction,  whenever 
the  wind  blows  hard  from  the  north,  or  perpendicularly  to  the  digue,  these 
materials  receive  an  impulsion  from  the  effect  of  the  winds  which  blow 
from  the  north-east  aud  north-west,  and  in  consequence  of  this  impulsion 
two  accumulations  have  been  formed  at  the  extremities  of  that  central 
portion  of  the  digue  destined  to  support  the  battery,  in  the  shape  of  two 
conical  mounds,  which  serve  for  Epaulements  for  the  work. 

This  peculiar  configuration,  the  effect  of  natural  causes,  is  also  found  ♦« 
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coincide  with  that  which  the  author  of  the  M^raoire  had  indicated  for  the 
two  end  batteries. 

It  is  here  seen  how,  in  leaving  exposed  to  the  artion  of  the  waves  surh 
materials  as  they  can  put  in  movement,  these  dispose  themselves  in  the 
manner  best  adapted  to  their  stability  and  preservation  in  a  vertical  posi- 
tion ;  but  as  nothing  opposes  itself  to  the  movement  which  would  be  given 
to  these  materials  in  the  direction  of  the  length  of  the  digue,  the  definitive 
effect  of  which  movement  would  be  the  obstruction  of  Ihe  passes,  it  is 
indispensable,  in  order  to  prevent  this  effect,  to  face  the  whole  exterior  of 
the  work  with  blocks  of  stone,  sufficiently  large  to  resist  these  oblique 
impulsions. 

After  having  indicated  the  proceedings  in  detail,  as  well  as  the  several 
modifications  which  it  was  judged  expedient  to  adopt  in  the  execution  and 
dimensions  in  the  central  portion  of  the  digue,  M.  Cachin  gives  an  account 
of  the  effects  which  were  produced  on  this,  as  it  were,  isolated  mound  by 
Ihe  gales  of  the  18th  February  IS07,  of  the  29th  May  of  the  same  year, 
but,  above  all  which,  of  that  of  the  12th  February  1808,  from  the  north- 
west. 

A  combination  of  extraordinary  circumstances  produced  such  a  heavy 
sea  that  it  submerged  the  floor  of  the  battery,  upset  the  parapet,  and  de- 
stroyed the  wooden  buildings  which  had  been  constructed  on  the  terreplein 
of  the  work  for  the  accommodation  of  the  garrison. 

The  last-mentioned  storm,  the  most  violent  on  record,  stowed  Ihe  large 
blocks  of  stone  with  which  the  digue  had  been  faced  in  fresh  slopes,  and 
with  such  regularity  that  they  appeared  to  have  been  cemented  by  the 
hand  of  man  ;  the  successive  examinations  which  have  since  been  made 
have  proved  that,  by  the  effect  of  this  extraordinary  overthrow,  the  male- 
rials  have  acquired  a  most  perfect  stability. 

These  examinations  have  also  taught,  that  this  equilibrium  once  estab- 
lished, the  transverse  section  of  the  digue,  on  the  sea  side,  assumes  four 
essentially  different  slopes  from  the  summit  to  the  bottom  of  Ihe  sea. 

Thus,  the  upper  part,  which  is  only  reached  by  the  tops  of  the  waves, 
presents  a  slope  of  which  the  vertical  height  is  to  the  base  as  100  to  185. 

The  portion  immediately  below  this,  comprised  between  the  high  and 
low  water  (equinoctial)  marks,  is  exposed  to  Ihe  most  violent  action  of  Ihe 
sea  during  the  whole  flood  and  ebb  ;  its  slope  is  likewise  the  mostinclined, 
the  height  being  to  Ihe  base  as  100  to  540. 

Below  the  low  spring  tides  the  surface  is  only  exposed  to  the  agitation 
of  Ihe  waves  during  the  first  moments  of  Ihe  flood  tide  and  the  latter  part 
of  the  ebb.     The  height  of  its  slope  to  its  base  is  as  100  to  302. 

Lastly,  Ihe  lowest  part  of  the  digue,  which  remains  always  submerged, 
not  being  exposed  to  the  action  of  Ihe  waves,  preserves  a  slope  of  which 
Ihe  height  is  to  its  base  as  100  to  125. 

After  having  pointed  out  the  dimensions,  and  having  described  the 
means  of  construction  of  the  Jetty  at  Plymouth,  M.  Cachin  establishes  a 
comparison  between  the  real  quantity  and  extent  of  the  works  respectively 
requisite  to  complete  the  Digue  of  Cherbourg  and  the  Jetty  or  Breakwater 
of  Plymouth  ;  and  also  between  the  probable  expense  of  each.  The 
result  of  this  is  very  simple,  and  easy  to  comprehend. 

The  length  of  Cherbourg  Digue  is  3,708  metres,  and  the  area  of  its 
transverse  section  is  1,350  metres  square.  The  expense  of  one  metre  of 
this  profile,  upon  an  experience  of  16  years,  is  8,717  francs.  The  length 
of  Plymouth  Breakwater  is  1,364  metres;  its  profile,  993  square  feet ; 
and  the  expense  of  construction,  16,491  francs  the  metre. 

After  the  experience  of  these  two  works,  incomparably  the  greatest  of 
their  sort  which  the  mind  of  man  has  ever  contemplated  to  undertake, 
Rl.  Cachin  concludes  with  the  observation,  that,  if  man  be  strong  enough 
to  heap  together  rocks  in  Ihe  midst  of  the  ocean,  the  action  of  the  sea 
alone  can  dispose  them  in  the  manner  most  likely  to  ensure  their  proper 
stability. 

Your  Committee,  partaking  in  this  opinion,  consider  that  this  able  engi- 
neer, m  making  known  Ihe  result  of  his  observations  on  the  diflicuties 
which  he  has  encountered  in  the  execution  of  his  important  labours,  the 
means  he  has  put  in  operation  to  surmount  them,  and,  above  all,  his 
observations  upon  Ihe  configuration  which  bodies  of  water,  violently 
agitated,  tend  to  give  to  obstacles  opposed  to  them,  has  rendered  eminent 
service  to  those  who  may  be  hereafter  called  to  the  direction  of  similar 
operations. 

We  have  the  honour,  in  consequence,  to  propose  the  insertion  of 
M.  Cachin's  W^moire  in  the  collection  of  the  foreign  men  of  science. 


DECORATION  OK  THE  PALACE  AT  WESTMINSTER. 

RiPoKT  of  the  Committie  appointed  to  select  suhjects  in  Painting  and 
Sculpture,  with  a  riew  to  the  future  Decoration  of  the  Palace  at  West, 
minster. 

Your  Committee  have  first  to  observe  that  the  general  plan  on  which 
subjects  were  proposed  to  be  selected  has  been  defined  by  the  Commission- 
ers iu  their  sixih  report  to  her  Majesty,  in  the  following  words  :— "In  ac- 
cordance with  the  principles  which  have  already  guided  us  in  deciding  on 
the  plan  of  Decoration  in  the  House  of  Lords,  viz.,  with  reference  to 
fresco-paintings,  stained  windows,  and  statues,  proposeil  for  that  locality  ; 
and  also  in  Ihe  selection  of  slalues  proposed  for  St.  Sleplien's  Poicli,  St. 
Stephen's  Hall,  and  the  royal  approaches  :  we  conceive  it  to  be  the  duty 


of  this  Commission,  for  the  better  guidance  of  present  an  future  artists, 
and  in  order  to  maintain  a  character  of  harmony  and  unity  worthy  of  such 
a  building,  to  determine  a  complete  scheme  for  the  future  decoration  of  the 
I'alace.  We  are  of  opinion,  that  in  determining  such  a  scheme,  the  espe- 
cial destination  of  each  portion  of  the  building  should  be  attended  to  ;  that 
in  the  selection  of  subjects,  Ihe  chief  object  to  be  regarded  should  be  the 
expression  of  some  specific  idea  ;  and  the  second,  its  illustration,  by  meaos 
of  some  well  known  historic  or  poetic  incident  adapted  for  representation 
in  painting." 

The  duty  which  has  devolved  on  your  Committee  being  thus  defined, 
their  labours  have  been  directed  to  the  selection  of  subjects  in  accordance 
with  the  principle  above  explained.  They  have,  for  the  present,  given 
their  attention  to  subjects  for  painting  ;  a  considerable  number  of  names  of 
distinguished  persons  to  whom  statues  might  with  propriety  be  erected, 
having  been  before  proposed,  and  of  these,  some  have  been  selected  by 
former  Committees  for  particular  localities. 

St.  Stephen's  Porcu, 
Containing  two  compartments,  one  measuring  20  feet  high  (to  the  point  of 
the  Gothic  arch)  by  10  ft.  8  in.  wide  ;  the  other  measuring  18  ft.  3  in.  high, 
to  the  point  of  ihe  arch,  by  1 1  ft.  4  in.  wide. 

In  this  Porch  will  be  four  pedeslals,  on  two  of  which  it  has  been  re- 
commended to  place  the  statues  of  Marlborough  and  Nelson  ;  and  your 
Committee  were  of  opinion  that  the  subjects  of  Peace  aud  \V ar  would 
be  appropriate  in  the  two  compartments  intended  for  painting, 

St.  Stephen's  Hall, 
Containing  on  the  side  walls,  eight  compartments,  each   measuring   14  ft. 
5  in.  wide,  by  9  ft.  8  in.  high  ;  and  two  end  compartments,  one  measuring 
20  ft  9  in.  high,  to  Ihe  point   of  the  arch,  by  11  ft.  6  iu.  wide  ;  the  other 
measuring  17  ft.  6  in.  high,  to  the  point  of  the  arch,  by  1 1  ft.  3  in.  wide. 

An  opinion  has  before  been  expressed,  by  the  Commission  generally, 
that  as  St.  Stephen's  Hall  stands  on  Ihe  spot  where  the  House  of  Commons 
was,  during  many  centuries,  in  the  habit  of  assembling,  it  should  be 
adorned  with  statues  of  men  who  rose  to  eminence  by  the  eloquence  and 
abilities  which  they  displayed  in  that  House.  Twelve  personages  selected 
on  this  principle,  were  accordingly  named  in  the  fourth  report  of  the  Com- 
mission to  her  Majesty. 

Your  Committee  conceived  that  the  walls  might  properly  be  decorated 
with  paintings,  illustrating  some  of  Ihe  greatest  epochs  in  our  constitu- 
tional, social,  and  ecclesiastical  history,  from  the  time  when  the  Anglo- 
Saxon  nation  embraced  Christianity  to  the  accession  of  the  House  of 
Stuart ;  and  that  the  following  suhjects  would  be  well  adapted  for  this 
purpose : — 

I.  In  the  State — (For  the  Side  Compartments). 

A  Sitting  of  the  Wittena-gemot.  An  early  Trial  by  Jury. 

The   Feudal  System.      The   Ho-         The  Signing  of  Magna  Charta. 
mage  of  the  Barons  to  William  the 
Conqueror. 

The  origin  of  the  House  of  Com-  The  Abolition  of  Villeinage.*  A 
mons.  The  first  Writ  brought  down  Lord,  on  his  death  bed,  attended  by 
to  the  City  of  London.  the  Clergy,    manumitting    his    Vil- 

leins. 

The  termination  of  the  Baronial         The  Privileges  of  the  Commons 
wars.    Stanley  and  Oxford  crowning     asserted  by  Sir  Thomas  More  against 
Henry  VII.  over  the  dead  body  of     Cardinal  Wolsey. 
Richard  IU. 

II.  In  the  Church — (For  the  End  Compartments). 
West  Eod.  East  End. 

The  Conversion  of  the  Anglo-  The  Reformation.  Queen  Eliza- 
Saxons  to  Christianity.  The  Preach-  beth  receiving  the  Bible  in  Cheap- 
ing  of  St.  Augustine.  side. 

The  Central  Hall, 
Containing   four  compartments,  each   measuring   17  ft.  7  in.  high,  to   the 
point  of  the  Gothic  arch,   by   12  fl.  7  iu.   wide;  and  thiee  small    panels 
underneath  three  of   the  large  compartments,  each  measuring  5  ft.  5  in. 
high,  to  Ihe  point  of  the  arch,  by  about  4  ft.  6  in.  wide. 

Your  Corainillee,  bearing  iu  mind  that  this  Hall  is  Ihe  central  point  of 
Ihe  whole  building,  were  of  opinion  that  the  nationality  of  the  component 
parts  of  the  United  Kingdom  should  be  the  idea  here  illustrated, and  would 
be  appropriately  expressed  by  representations  of  the  four  patron  saints, 
St.  George,  St.  .4ndrew,  St.  Patrick,  aud  St.  David,  in  Ihe  four  compart- 
ments intended  for  painting;  and  that  in  the  three  small  spaces  underneath 
three  of  the  compartments  the  heraldic  emblazonings  of  Ihe  Orders  of 
the  Garter,  of  the  Thistle,  aud  of  St.  Patrick,  might  be  introduced. 

COHRIDORS    FROM   THE   CENTRAL    HaLL, 

Consisting  of  the  Peers'  Corridor,  the  Commons'  Corridor,  and  the  Central 
or  Public  Corridor. 

Your  Commiltee  were  of  opinion  that  the  corridors  which  join  the  two 
Houses  might  properly  be  decorated  with  paintings  illustraiive  of  that 
great  contest  which  commenced  with  the  meeting  of  the  Long   Parliament 

*  "Tbe  holy  fattiers,  monks,  and  friars,  in  tbeir  confession,  and  specially  in  their  ex- 
treme and  deadly  sicknesses,  burdened  the  consciences  of  them  whom  they  bad  under 
ttieir  hands  ;  so  that  lempora'.  men,  by  little  and  little,  by  reason  of  that  terror  In  their 
conscience,  were  glad  to  minumlt  all  tbeir  villeins.*'— bir  Thomas  Smith's  '  Common- 
weultb,'  book  III,  c.  10. 
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and  terminated  in  1689.  It  will  be  seen  that  the  subjects  have  been 
selected  on  the  principle  of  parallelism,  and  that  an  attempt  has  been 
made  to  do  justice  to  the  heroic  virtues  which  were  displayed  on  both 
sides. 

The  Peers'  Corridor, 

Containing  eight  compartments  intended  for  painting,  each  measuring 
9  ft.  6  in.  wide  by  7  feet  high. 

Charles  I.  erecting  his  Standard         Speaker    Lenthal    asserting    the 
at  Nottingham.  Privileges  of  the  Commons  against 

Charles  I.,  when  the  attempt   was 
made  to  seize  the  five  Members. 
Basing   House  defended   by  the         The   setting    out    of    the    Train 
Cavaliers  against  the  Parliamentary      Bands   from    Loudon   to   raise    the 
army.  Siege  of  Gloucester. 

The  Expulsion  of  the  Fellows  of         The   Embarkation   of  a   Puritan 
a  College  at  Oxford  for  refusing  to     Family  for  New  England, 
sign  the  Covenant. 

The  Burial  of  Charles  I.  The  Parting  of  Lord  and   Lady 

Russell. 

The  Commons'  Corridor, 
Containing  eight  compartments  intended  for  painting,  each  measuring  7  ft. 
94  in.  wide  by  0  ft.  6  in.  high. 

Charles  II.  assisted  in  his  Escape  Alice  Lisle  concealing  the  Fugi- 
by  Jane  Lane.  tives  af(er  the  Battle  of  Sedgemoor. 

The  Executioner  tying  Wishart's         The  Sleep  of  Argyll.* 
book  round  the  neck  of  ftlontrose. 

Monk  declaring  for  a  Free  Par-  The  Acquittal  of  the  Seven  Bish- 
liament.  ops. 

The  landing  of  Charles  II.  The  Lords  and  Commons  present- 

ing the  Crown  to  William  and  Mary 
in  the  Banqueting  House. 

The  Central  Corridor, 
Containing  six  compartments,  each  measuring  8  ft.  9  in.   high  by  7  feet 
wide. 

The  paintings  in  St.  Stephen's  Hall,  and  in  the  corridors  which  join  the 
two  Houses,  illustrate  the  gradual  progress  of  our  institutions  during  the 
interval  which  elapsed  between  the  introduction  of  Christianity  and  the 
Revolution.  It  has  been  thought  that  the  central  corridor  might  with 
advantage  be  adorned  with  paintings  exhibiting  in  strong  contrast  the 
extremes  which  are  separated  by  that  interval.  With  this  view,  six  sub- 
jects have  been  selected  :  in  three,  Britain  appears  sunk  in  ignorance, 
heathen  superstition,  and  slavery  ;  in  the  other  three,  she  appears  instruct- 
ing the  savage,  abolishing  barbarous  riles,  and  liberating  the  slave. 

The  Phoenicians  in  Cornwall.  Cook  in  Otaheile. 

A  Druidical  sacriOce.  English  Authorities  stopping  the 

Sacrifice  of  a  Suttee. 

Anglo   Saxon   Captives    exposed         The     Emancipation     of      Negro 
for    sale    in   the    Market-place    of     Slaves. 
Rome. 

The  Upper  Waiting  Hall. 

The  subjects  for  six  (out  of  eight)  compartments  in  this  locality,  have 
been  before  proposed  to  be  selected  from  the  following  poets :  Chaucer, 
Spenser,  Shakespeare,  Milton,  Dryden,  and  Pope.  The  choice  of  such 
subjects  being  left  to  the  artists  appointed,  or  to  be  appointed,  to  execute 
them,  after  they  shall  have  been  approved  by  the  Commissioners. 

The  House  of  Peers. 
The  subjects  for  (he  six  compartments  intended  for  painting,  and  the 
selection  of  historical  personages  proposed  for  statues  to  be  placed  in  the 
18  niches,  as  well  as  the  decorations   for  the  stained  windows,  have  been 
determined  by  former  Committees. 

The  Peers'  Robing  Room, 
Containing  three  large  compartments,  two  measuring  20  feet  wide  by  10  ft 
6  in.  high,  the  third  measuring  22  feet  wide  by  10  ft.  6  in.  high  ;  and  six 
smaller  compartments,  each  measuring  7  feet  wide  by  10  ft.  6  in.  high. 

Your  Committee  being  desirous  to  vary  the  proposed  decorations,  and 
conceiving  that  Scripture  sulijects,  as  alfurding  scope  for  the  highest  style 
of  design,  and  as  being  especially  eligible  on  other  grounds,  should  by  no 
means  be  excluded,  considered  that  the  above-named  locality,  in  which 
the  principal  compartments  intended  for  painting,  are  of  considerable  mag- 
nitude, would  be  well  adapted  for  such  subjects.  Your  Committee  were 
of  opinion  that  the  illustrations  should  have  reference  to  the  idea  of  Justice 
on  earth,  and  its  development  in  Law  and  Judgment,  and  that  the  following 
subjects  would  be  appropriate. 

In  the  single  large  compartment  on  the  west  side,  1.  Moses  bringing 
down  the  Tables  of  the  Law  to  the  Israelites. 

In  the  two  small  compartments  on  the  east  side,  2.  The  Fall  of  Man, 
and  3.  His  Condemnation  to  Labour. 

On  the  south  side,  in  the  larger  compartment,  4,  The  Judgment  of  Solo- 
mon ;  and  in  the  two  smaller,  5.  The  Visit  of  the  Queen  of  Sheba,  and  6. 
The  Building  of  the  Temple. 

On  the  north  side,  in  the  larger  compartment,  7.  The  Judgment  of 
Daniel ;  and  in  the  two  smaller,  8.  Daniel  in  the  Lion's  Den,  and  9.  The 
Vision  of  Daniel. 

*  See  Woodrow, '  Church  History.'  book  iil,  c.  9,  a.  9. 


The  Royal  Antechamber, 
Containing  in  the  upper  part  of  two  of  the  walls,  six  large  compartments 
(three  on  each  side),  measuring  13  feet  wide  by  10  feet  9  inches  high. 
Twenty-eight  upright  narrow  compartments,  measuring  5  feet  7  inches 
high,  by  about  2  feet  6  iuches  wide  ;  and  12  panels  for  carved  work,  four 
measuring  6  feet  9  inches  wide,  by  2  feet  9  inches  high  ;  and  eight  mea- 
suring 2  feet  2  inches  square. 

Your  Committee  considered  that  the  six  large  compartments  in  this  lo- 
cality, being  at  a  considerable  height,  might  be  filled  with  copies  in  tapes- 
try, of  the  defeat  of  the  Spanish  Armada,  taken  either  in  part,  or  altogether 
from  the  designs  of  the  tapestry  originally  existing  in  the  House  of  Lords, 
which  your  Committee  conceived,  it  is  of  great  importance  to  preserve,  as 
far  as  possible,  to  the  nation. 

Thnt  the  28  upright  compartments  might  be  appropriately  filled  with 
portraits  relating  to  the  Tudor  family : 

1.  Henry  VII.— 2.  Elizabeth  of  York.— 3.  Arthur,  Prince  of  Wales.— 
4.  Katharine  of  Aragon. — 5.  Henry  VIII. — 6.  Anne  Boleyn. — 7.  Jane 
Seymour. — 8.  Katharine  Howard. — 9.  Anne  of  Cleves. — 10.  Katharine 
Parr.— 11.  Edward  VI.— 12.  Queen  Mary.— 13.  Philip  II.— 14.  Queeu 
Elizabeth. — 15.  Lewis  XII. — 16.  Princess  Mary,  Queen  of  France, 
Duchess  of  Suffolk.— 17.  Charles  Brandon,  Duke  of  Suffolk.— 18.  The 
Marchioness  of  Dorset. — 19.  Lady  Jane  Grey. — 20.  Lord  Guildford  Dud- 
ley.— 21.  Princess  Margaret,  Queen  pf  Scotland,  Countess  of  Angus. — 22, 
James  IV. — 23.  Douglas,  Earl  of  Angus. — 24.  James  V. — 25.  Mary  of 
Guise. — 26.  Mary,  Queen  of  Scots. — 27.  Francis  II. — 28.  Lord  Darnley. 

That  the  twelve  panels  might  be  filled  with  the  following  subjects  in 
carved  work. 

1,2.  The  Field  of  the  Cloth  of  Gold,  and  the  visit  of  Charles  V.  to 
Henry  VIII.,  in  the  two  compartments  on  the  east  and  west  sides. 

3,  4,  5.  The  Escape  of  Mary  Queen  of  Scots,  the  Murder  of  Rizzio,  and 
Mdry  looking  back  on  France,  in  the  three  compartments  on  the  south  side, 
west  of  the  door.  The  Escape  of  Mary  Queen  of  Scots  occupying  the  cen- 
tre panel. 

6,  7.  8.  Queen  Elizabeth  knighting  Drake,  Raleigh  spreading  his  Cloak 
as  a  Carpet  for  the  Queen,  and  Raleigh  landing  in  Virginia,  in  the  three 
compartments  on  the  south  side,  east  of  the  door.  The  subject  of  the  knight- 
ing of  Drake  occupying  the  centre  panel. 

9,  10,  11,  12.  On  the  north  side,  Edward  VI.  granting  a  Charter  to 
Christ's  Hospital,  Lady  Jane  Grey  at  her  studies,  Sebastian  Cabot  before 
Henry  VII.,  Katharine  ol  Aragon  pleading. 

The  Royal  Gallery, 

A  considerable  space  on  each  side  wall,  measuring  77  feet  6  inches 
wide,  not  being  subdivided  into  compartments,  your  Committee  were  of 
opinion  that  such  space  should  be  occupied  by  one  large,  and  two  smaller 
subjects ;  the  smaller  corresponding  in  width  with  the  width  of  one  win- 
dow, and  measuring  12  feet  6  inches  wide  by  11  feet  6  inches  high  ;  the 
larger  comprehending  the  width  of  three  windows,  and  measuring  45  feet 
wide  by  1 1  feet  6  inches  high.  Of  the  remaining  compartments,  defined 
by  the  architect,  two  on  the  side  walls  measure  each  13  feet  3  inches  wide 
by  11  feet  6  inches  high ;  four  on  the  same  level,  in  the  end  wall,  measure 
12  feet  2  inches  wide  by  11  feet  6  inches  high  ;  the  six  remaining  com- 
partments, three  at  each  end,  in  the  upper  part  of  the  walls,  measure  12 
feet  2  inches  wide  by  19  feet  7  inches  high.  The  compartments  would 
therefore  be  eighteen  in  number. 

Your  Committee  were  of  opinion  that  the  subjects  for  the  Royal  Gallery 
should  relate  to  the  military  history  and  glory  of  the  country,  and  that  the 
following  subjects  would  be  appropriate. 

In  the  three  upper  compartments  in  the  south  wall: — 

1.  Boadicea  inciting  her  army, 

2.  Alfred  in  the  Camp  of  the  Danes. 

3.  Brian  Boroimhe  overcoming  the  Danes  at  the  Bridge  of  Clontarff, 
Id  the  three  upper  compartments  in  the  north  wall : — 

4.  Edith  finding  the  dead  of  Harold, 

i.  Richard  Coeur  de  Lion  coming  in  sight  of  the  Holy  City. 

6.  Eleanor  saving  the  life  of  her  husband,  afterwards  Edward  I,,  by 
sacking  the  poison  from  a  wound  in  his  arm. 

In  the  compartments  next  the  proposed  large  compartment  on  the  west 
wall : — 

7.  Bruce,  during  a  retreat  before  the  English,  protecting  a  woman  borne 
on  a  litter,  and  checking  tlie  pursuers. 

8.  Philippa  interceding  for  the  lives  of  the  citizens  of  Calais, 
In  the  lower  compartments  on  the  north  wall: — 

9.  Edward  the  Black  Prince  entering  London  by  the  side  of  King  John 
of  France, 

10.  The  Marriage  of  Henry  V,,  atTroyes,  with  the  Princess  Katharine 
of  France. 

In  the  compartments  next  the  proposed  large  compartment  on  the  east 
wall : — 

11.  Elizabeth  at  Tilbury. 

12.  Blake  at  Tunis. 

In  the  remaining  compartment  on  the  east  wall : — 

13.  Marlborough  at  Blenheim, 

In  the  lower  compartments  on  the  north  wall  :— 

14.  The  Death  of  Wolfe. 

15.  The  Death  of  Abercrombie. 

Id  the  remaining  compartment  on  the  west  wall : — 
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16.  Lord  Cornwallis  receivinf;  the  Sons  of  Tippoo  as  hostages. 
In  the  large  compartment  on  the  west  wall : — 

17.  Trafalgar ;  the  Death  of  Nelson. 

In  the  corresponding  compartment  on  the  east  wall  :— 

18.  Waterloo;  the  meeting  of  Wellinglon  and  Blucher. 

The  Queen's  Robing  Room, 
Containing  compartments  of  various  dimensions,  adapted  for  painting  and 
other  decorations. 

Your  Committee,  inflnenced  by  the  considerations  before  expressed  as 
to  the  expediency  of  varying  the  character  of  the  decorations  proposed, 
were  of  opinion  that  a  series  of  paintings,  and  other  works  of  art,  illustrat- 
ing the  legend  of  King  Arthur,  would  be  appropriate  in  this  locality  ;  and 
your  Committee  unanimously  agreed  to  recommend  to  tlie  Commission, 
that  the  execution  and  entire  superintendence  of  such  decorations  shoulii 
be  entrusted  to  Mr.  Dyce,  who  has  already  executed  a  fresco  in  the  House 
of  Lords. 

The  Guard  Room, 
Containing  two  compartments,  each  measuring  12  feet  wide  by  8  feet 
high. 

Your  Committee  conceived  that  these  compartments  might  be  filled  with 
the  following  subjects;  — 

1.  Young  Talbot  defending  his  Father  in  Battle. 

2.  Isabella  Douglas  barring  the  Door  with  her  Arm  to  protect  James  I. 
of  Scotland. 

The  Lobby  of  the  Guard  Room, 
Containing  one  compartment,  measuring  14  feet  5  inches  high,  to  the  point 
of  the  Gothic  arch,  by   10  feet  wide.     For  this  locality  your  Committee 
selected  the  subject  of  St.  Edmund  the  Martyr  slain  by  the  Danes. 

The  Norman  Porch, 
Containing  two  compartments,  each  measuring  18  feet  2  inches  high,  to  the 
point  of  the  Gothic  arch,  by  10  feet  10  inches  wide. 

It  was  the  opinion  of  your  Committee  that  these  compartments  would  be 
appropriately  filled  with  the  two  following  subjects: — 

1.  Canute  reproving  his  Courtiers. 

2.  Queen  Elizabeth  on  the  sea-side  after  the  defeat  of  the  Spanish 
Armada. 

Your  Committee  conceived  that  the  subjects  in  all  the  localities  men- 
tioned should  be  accompanied  with  inscriptions,  and,  in  some  instances, 
with  appropriate  mottoes;  that  in  the  last  named  subject  the  motto  might 
be  "AiBavitDeus  et  dissipantur,"  and  in  the  subject  of  Canute,  "Nemo 
Doroinus  nisi  Deus." 

Thi  Peers'  and  Commons'  Refreshment  Rooms. 
The  compartments  in  the  two  Rooms  belonging  to  the  Peers  might  he 
appropriated  to  views  of  places  of  the  chief  importance  within  the  United 
Kingdom.  The  compartments  in  the  other  Rooms  to  views  of  the  most 
remarkable  places  in  India  and  the  Colonial  possessions  of  the  Crown. 
Space  might  also  be  found  for  subjects  connected  with  rural  scenery,  the 
Harvest,  the  Chase,  &c. 

The  Painted  Chamber,  being  the  Hall  of  Conference  between  the 

TWO  Houses, 
Contains  13  compartments  adapted  for  painting  :  two  on  the  east  side, 
measuring  10  feet  4  inches  high  by  7  feet  4  inches  wide  :  five  on  the  west 
side,  ihe  centre  compartment  measuring  10  feet  4  inches  high  by  16  feet 
4  inches  wide  ;  two  compartments  next  the  corners  measuring  10  feet  4 
inches  high  by  9  feet  wide,  and  two  over  the  doors,  measuring  4  feet  6  in- 
ches high  by  G  feet  9  inches  wide.  Three  on  the  north  side,  the  centre 
compartment  measuring  10  feet  4  inches  high  by  14  feet  3  inches  wide, 
and  two  smaller  compartments,  each  measuring  7  feet  10  inches  high  by 
4  feet  8  inches  wide  :  and  three  on  the  south  side  corresponding  with  those 
on  the  north  side. 

Your  Committee  conceived  that  the  subjects  for  painting  in  this  locality 
might  have  reference  to  the  arquisilion  of  the  countries,  colonies,  and  im- 
portant places  constituting  the  British  Empire ;  and  that  the  following  sub- 
jects would  be  appropriate  : — 

In  the  centre  compartment  on  the  west  side,  1.  The  Marriage  of  Strong- 
bow  and  Eva,  daughter  of  Dermot,  King  of  Leinster. 

In  the  centre  compartment  on  the  south  side,  2.  Edward  I.  presenting 
his  infant  Son  to  the  Welsh  as  their  Prince. 

In  the  centre  compartment  on  the  north  side,  3.  James  VI.  of  Scotland 
receiving  the  news  of  the  Death  of  Queen  Elizabeth  ;  or  Setting  out  for 
England  as  James  I. 

In  the  two  compartments,  next  the  corners,  on  the  west  side  :— 

4.  Lord  Clive  in  the  Battle  of  Plassy. 

5.  Penn's  Treaty  with  the  American  Indians. 
In  the  two  compartments  on  the  east  side; — 

6.  The  Colonization  of  .4.ustralia. 

7.  The  Treaty  of  Nankin. 

In  the  two  compartments  over  the  doors  on  the  west  side : — 

8.  9,  Incidents  illustrating  the  Voyages  to  the  North  and  South  Poles. 
In  the  small  compartments  on  the  south  side  ; — 

10,11.  Incidents  relating  to  the  acquisition  of  Mauritius  and  the  Cape 
of  Good  Hope. 

In  the  two  small  compartments  on  the  north  side: — 

12.  Sir  George  Rooke  planting  the  Standard  of  England  on  Gibraltar,      j 


13.  The  Surrender  of  Malta. 

The  entrance  from  Old  Palace  Yard  is  also  intended  to  conlain  soma 
compartnjents  for  painting,  but  your  Committee  conceived  that  it  would  be 
proper  to  postpone  the  consideration  of  subjects  for  this  locality  as  it  is  not 
yet  certain  whether  paintings  can  be  seen  in  it  to  suflicient  advantage. 

With  regard  to  the  technical  method  in  which  the  paintings  proposed 
should  be  executed,  your  Committee,  although  not  prepared  to  offer  a 
general  recommendation  on  this  subject,  were  of  opinion  thaV  the  pictures 
in  the  three  corridors  leading  from  the  Central  Hall,  and  the  pictures  in 
the  Refreshment  Rooms  should  he  painted  in  oil  ;  and  that  the  Queen's 
Robing  Itonm,  .St.  Stephen's  Hall,  and  the  Royal  Gallery  should  be  painted 
in  fresco.  The  representations  of  the  four  Patron  Saints,  from  their  size 
and  situation,  might  be  advantageously  executed  in  Mosaic  (like  the  four 
Evangelists  in  the  pendeutives  of  the  Cupola  of  St.  Peter's),  thus  giving 
an  opportunity  for  the  introduction  into  England  of  an  art  highly  valued  in 
other  times  and  countries. 

Your  Commitlee  have  further  to  observe  that  moveable  oil  paintings,  not 
coming  within  the  general  plan  proposed,  might  be  placed  in  Committee 
Booms  and  in  other  parts  of  the  building. 


BRITISH  ASSOCIATION. 

(Continued from  page  261.^ 

"  On  Anemometers  and  Resolving  Scales."     By  Captain  CocKBCRN. 

The  advantage  of  a  correct  statement  of  the  winds  at  sea  has,  for  some 
years,  been  most  apparent  to  me.  Since  the  introduction  into  the  naval 
service  of  a  certain  formula  for  stating  the  force  of  the  wind,  represented 
by  numbers  from  1  to  12,  according  to  the  sail  carried  and  speed  of  a  well- 
conditioned  man-of-war,  and  this  depending  upon  the  opinion  of  the  officer 
of  the  watch,  the  notations  are  as  various  as  the  opinions  on  such  a  subject 
must  be  ;  and  I  certainly  have  seen  great  discrepancies  noted  on  the  ship's 
log-book.  This  evident  evil  is  the  immediate  cause  of  ray  attempting  to 
make  an  anemometer  which  might  correct  it.  The  concive  form  of  the 
revolving  wings  of  this  instrument  was  taken  from  a  paper  read  on  the 
subject  last  meeting.  The  concave  surface  holding  one-third  more  wind 
than  the  convex,  by  theory  it  would  revolve  one-third  as  fast  as  Ihe  wind; 
consequently,  three  times  the  distance  described  by  a  cup  in  a  revolutioa 
would  be  the  velocity  of  the  wind  in  the  time  occupied  ;  this  is  supposing 
the  form  of  the  cup  to  be  a  perfect  hemisphere,  and  no  friciion  either  in  the 
mechanism  of  the  instrument  or  in  the  air;  but  as  there  must  be  friction 
and  resistance  from  both  these  causes,  this  necessarily  involves  a  correction, 
which  must  be  determined  by  experiment,  in  order  to  establish  the  value 
of  the  revolutions.  From  the  experiments  I  have  made  on  the  lop  of  rail- 
way carriages  and  in  steam  boats,  the  correction  for  the  large-sized  cups 
is  '5  or  J.  I  do  not  by  any  means  consider  this  to  be  decisive  ;  the  results 
have  been  various,  from  the  unsteadiness  of  the  wind  during  the  trials,  and 
from  the  mass  of  air  carried  along  by  the  moving  body  :  this  will  n)ake  the 
multiple  3  5  instead  of  3.  I  am  persuaded,  also,  that  a  dilferent  multiple 
will  be  required  at  moderate  and  at  great  velocities  ;  but  I  have  not  been 
able  to  ascertain  it.  This  value  depends  also  upon  the  circumference  of 
the  circle  described  by  the  cups,  their  form,  and  weight.  I  shall  not  enter 
into  the  relative  advantages  of  the  forms  and  sizes  of  those  I  have  had 
made  :  the  diameters  of  each  are,  from  centre  to  centre  of  the  cups,  includ- 
ing the  arms,  12,  10,  and  8  inches.  Those  simple  multiplying  wheels  I 
have  used  may  be  substituted  by  the  plan  adopted  for  gas-meters,  which  I 
think  preferable. 

"  On  Changes  in  the  Position  of  the  Transit  Instrument  occasioned  by  the 
Temjierature  of  the  Earth,  from  the  Observations  of  Prof.  C.  P.  Smyth,  of 
Edinburgh."     By  Prof  Powell. 

Mr.  Mallet,  in  an  address  to  the  Geological  Society  of  Dublin,  mentioned 
that  .Sir  W.  R.  Hamilton  had  noticed  certain  cliangcs  of  level  in  the  transit 
instruments  at  his  observatories;  and  that  Dr.  Kobinson  bad  also  found  such 
a  change  both  in  the  general  level  of  the  observatory  and  also  a  motion  in 
azimuth,  recurring  at  annual  periods,  and  apparently  depending  on  the 
temperature  of  the  earth  ; — but  no  details  of  such  observations  were  given. 
Prof.  C.  P.  Smyth  has  pursued  such  observations  in  detail  at  the  observa- 
tory on  the  Calton  Hill,  Edinburgh,  aided  by  the  thermometric  determina- 
tions of  the  changes  of  the  temperature  in  the  subjacent  soil,  made  under 
the  direction  of  Prof.  Forbes,  by  thermometers  sunk  in  the  ground.  The 
data  he  used  were  those  obtained  at  depths  of  5  feet,  3  feet,  and  in  contact 
with  the  pier  of  the  observatory.  The  movements,  both  in  the  level  of  the 
transit,  and  also  in  azimuth,  are  laid  down  graphically  in  curves,  and  ex- 
hibit a  remarkable  agreement  with  the  changes  in  temperature,  the  westera 
end  of  the  level  being  highest  in  summer,  and  the  deviation  of  the  west  end 
of  the  transit  axis  being  greatest  loumrds  the  south  in  winter. 

"  On  the  Coloured  Glass  employed  in  Glazing  the  new  Pain  House  in 
the  Royal  Botanic  Garden  at  Kew."     By  R.  Hunt. 

It  has  been  found  that  plants  growing  in  stove  houses  often  suffer  from 
the  scorching  influence  of  the  solar  rays,  and  great  expense  is  frequently 
incurred  in  fixing  blinds  to  cut  olf  this  destructive  calorific  influence. 
From  the  enormous  size  of  the  new  Palm  House  at  Kew,  it  would  be 
almost  impracticable  to  adopt  any  system  of  shades  which  should  be 
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effective — this  building  being  363  feet  in  leogtb,  100  feet  wide,  and  03  feet 
high.  It  was  therefore  thought  desirable  to  ascertain  if  it  would  be  possi- 
ble to  cut  olf  these  scorching  rays  by  the  use  of  a  tinted  glass,  which 
should  not  be  objectionable  in  its  appearance,  and  the  question  was  at  the 
recommendation  of  Sir  W.  Hooker  and  Dr.  Lindley  submitted  by  the 
Commissioners  of  Woods,  &c.  to  Rlr.  Hunt.  The  object  was,  to  select  a 
glass  which  should  not  permit  those  heat  rays  which  are  the  most  active  in 
scorching  the  leaves  of  plants  to  permeate  it.  By  a  series  of  experiments 
made  with  the  coloured  juices  of  the  palms  themselves  it  was  ascertained 
that  the  rays  which  destroyed  their  colour,  belonged  to  a  class  situated  at 
that  end  of  the  prismatic  spectrum  which  exhibited  the  utmost  calorific 
power,  and  just  beyond  the  limits  of  the  visible  red  ray.  A  great  number 
of  specimens  of  glass  variously  manufactured  were  submitted  to  examina- 
tion, and  it  was  at  length  ascertained  that  glass  tinted  green  appeared 
likely  to  effect  the  object  desired  most  readily.  Some  of  the  green  glasses 
which  were  examined  obstructed  nearly  all  the  heat  rajs — but  this  was 
not  desired,  and  from  their  dark  colour  these  were  objectionable,  as  stop- 
ping the  passage  of  a  considerable  quantity  of  light,  which  was  essential 
to  the  healthful  growth  of  the  plants.  Many  specimens  were  manufac- 
tured purposely  for  the  experiments  by  Messrs.  Chance  of  Uirmingham, 
according  to  given  directions,  and  it  is  mainly  due  to  the  interest  taken  by 
these  gentlemen  that  the  desideratum  has  been  arrived  at.  Every  sample 
of  glass  was  submitted  to  three  distinct  sets  of  experiments — 1st.  To 
ascertain,  by  measuring  off  the  coloured  rays  of  the  spectrum,  its  transpa- 
rency to  luminous  influence.  2nd.  To  ascertain  the  amount  of  obstruction 
offered  to  the  passage  of  the  chemical  rays.  3rd.  To  measure  the  amount 
of  heat  radiation  which  permeated  each  specimen.  The  chemical  changes 
were  tried  upon  chloride  of  silver,  and  on  papers  stained  with  the  green 
colouring  matter  of  the  leaves  of  the  palms  themselves.  The  calorific 
influence  was  ascertained  by  a  method  employed  by  Sir  John  Herschel  in 
his  experiments  on  solar  radiation.  Tissue  paper  stretched  on  a  frame  was 
smoked  on  one  side  by  holding  it  over  a  smoky  flame,  and  then  while  the 
spectrum  was  thrown  upon  it  the  other  surface  was  washed  with  strong 
sulphuric  ether.  By  the  evaporation  of  the  ether  the  points  of  calorific 
action  were  most  easily  obtained,  as  these  dried  off  in  well  defined  circles 
long  before  the  other  parts  presented  any  appearance  of  dryness.  By 
these  means  it  was  not  difhcult,  with  care,  to  ascertain  exactly  the  condi- 
tions of  the  glass,  as  to  its  transparency  to  light,  heat,  and  chemical 
agency  (actinism).  The  glass  thus  chosen  is  of  a  very  pale  yellow-green 
colour,  the  colour  being  given  by  oxide  of  copper,  and  is  so  transparent 
that  scarcely  any  light  is  intercepted.  In  examining  the  spectral  rays 
through  it,  it  is  found  that  the  yellow  is  slighly  diminished  in  intensity,  and 
thatvthe  extent  of  the  red  ray  is  affected  in  a  small  degree,  the  lower  edge 
of  the  ordinary  red  ray  being  cut  off  by  it.  It  does  not  appear  to  act  in 
any  way  upon  the  chemical  principle,  as  spectral  impressions  obtained 
upon  chloride  of  silver  are  the  same  in  extent  and  character  as  those  pro- 
duced by  the  action  of  the  rays  which  have  passed  ordinary  white  glass. 
This  glass  has,  however,  a  very  remarkable  action  upon  the  non-luminous 
heat-rays,  the  least  refrangible  calorific  rays.  It  prevents  the  permeation 
of  all  that  class  of  heat-rays  which  exist  below  and  in  the  point  fixed  by 
Sir  William  Herschel,  Sir  H.  Englefield,  and  Sir  J.  Herschel,  as  the  point 
of  maximum  calorific  action.  As  it  is  to  this  class  of  rays  that  the  scorch- 
ing influence  is  due,  there  is  every  reason  to  conclude  that  the  use  of  this 
glass  will  be  effective  in  protecting  the  plants,  and,  at  the  same  time,  as  it 
is  unobjectionable  in  point  of  co/our,  and  transparent  to  that  principle 
which  is  necessary  for  the  development  of  those  parts  of  the  plant  which 
depend  upon  external  chemical  excitation,  it  is  only  partially  so  to  the 
heat-rays,  and  it  is  opaque  to  those  only  which  are  the  most  injurious. 
The  absence  of  the  oxide  of  manganese,  commonly  employed  in  all  sheet 
glass,  is  insisted  on,  it  having  been  found  that  glass,  into  the  composition 
of  which  manganese  enters,  will,  after  exposure  for  some  time  to  intense 
sun-light,  assume  a  pinky  hue,  and  any  tint  of  this  character  would  com- 
plelely  destroy  the  peculiar  properties  for  which  this  glass  is  chosen. 
Melloni,  in  his  investigations  on  radiant  heat,  discovered  that  a  pecu- 
liar green  glass,  manufactured  in  Italy,  obstructed  nearly  all  the  calorific 
rays  ;  we  may,  therefore,  conclude  that  the  glass  chosen  is  of  a  similar 
character  to  that  employed  by  the  Italian  philosopher.  The  tint  of  colour 
is  not  very  different  from  that  of  the  old  crown  glass;  and  many  practical 
men  state  that  they  find  their  plants  flourish  much  better  under  this  kind 
of  glass  than  under  the  white  sheet  glass,  which  is  novp  so  commonly 
employed. 

"  On  the  Potassium  Battery."    By  Mr.  Goodman. 

An  amalgam  of  mercury  and  polassium  was  placed  in  a  vessel  closed 
with  a  diaphragm  at  one  end,  and  holding  mineral  naphtha.  This  was 
plunged  into  an  acid  solution,  or  a  solution  of  sulphate  of  copper,  con- 
taining a  platina  plate.  By  the  action  of  the  acid  through  the  skin,  the 
oxidation  of  the  potassium  was  efl'ected  ;  and  by  connecting  these  plates 
with  a  voltameter,  water  was  readily  decomposed,  or  with  a  galvanometer 
a  considerable  deflexion  produced. 

"  On  a  Si/stem  of  Colouring  Geological  Maps."     By  J.  W.  Salter. 

Hitherto  geologists  have  represented  the  British  strata  by  colours  taken 
from  the  general  hue  of  the  rock,  modified  by  the  necessity  of  using  bright 
tints  and  distinguishing  adjacent  formations  by  colours  strongly  contrasted. 
Continental  geologists  have  not  entirely  adopted  these  colours,  nor  is  there 
perfect  accordance  even  in  the  maps  of  Englishmen.  Mr.  Salter  proposed 
to  remedy  the  iuconreBieDce  and  uncertainty  attending  the  present  method 


of  colouring  maps  by  introducing  a  system  capable  of  universal  adoption. 
The  same  colour,  he  says,  should  always  be  employed  for  the  same  group 
of  rocks,  various  shades  of  that  common  colour  being  suflicient  to  distm- 
guish,  and  at  the  same  time  combine,  all  the  subdivisions  of  that  group. 
Again,  the  colours  used  to  designate  systems  of  strata  should  follow  in 
some  constant  order.  The  chromatic  scale  naturally  suggested  itself  as 
the  most  harmonious  gradation  of  colours,  and  accordingly  Mr.  Salter  pro- 
prosed  to  represent  the  Silurian  strata  by  Violet;  Carboniferous,  B/ue; 
Triassic,  Gnen  ;  Oolitic,  Yellow ;  Cretaceous,  Oravge ;  Tertiary,  Red. 
It  was  necessary  to  use  a  more  intense  red,  with  the  addition  of  various 
markings,  for  the  granitic  rocks. 

Mr.  Greenough  referred  to  the  pamphlet  accompanying  his  geological 
Map  of  England,  for  an  exposition  of  the  principles  by  which  he  was 
guided,— which  were  approved  of  by  the  English  geologists,  and  from 
which  the  French  had  departed  with  regret.— Mr.  Phillips  and  Sir  H. 
De  LA  Beche  recommended  the  adoption  of  one  colour  for  each  system, em- 
ploying engraved  lines  of  various  kinds  to  distinguish  the  subdivisions, 
thereby  diminishing  the  cost  and  increasing  the  accuracy  of  coloured  maps. 
— Sir  K.  I.  MiiRCHisoN  said  he  had  once  attempted  to  apply  the  scheme 
now  advocated  by  Mr.  Salter,  but  found  it,  practically,  less  serviceable 
than  Mr.  Greenough's,  which  was  the  basis  of  all  the  other  maps. 


HYDRAULIC  MACHINE  FOR  RAISING  WATER,  &c. 

Invented  iy  Michael  Scott,  Engineer  of  tie  Liverpool  Water  Works. 
This  machine  was  originally  planned  as  a  substitute  for  the  com- 
mon air  pump  in  marine  steam  engines.  As  such  I  will  tirst  speak  of 
it.  Some  years  ago  I  was  engaged  in  designing  an  engine  which  it  was 
desirable  to  compress  into  the  smallest  possible  bulk.  The  chief  diffi- 
culty was  the  air  pump  and  its  attachments,  which,  if  the  ordinary 
arrangement  was  adopted,  would  occupy  valuable  space  and  make 
the  engine  complex.  Observing  this,  I  determined,  if  possible,  to  get 
rid  of  this  pump  altogether,  and  with  this  view,  designed  the  machine 
as  represented  in  fig.  1,  where  A  is  a  pipe  passing  through  the  bow  of 

Fig.  1. 


Fig.  2. 

the  vessel,  which,  at  a  convenient  distance  aft,  diverges  into  two 
branches,  which  branch  pipes  again  respectively  debouch  into  the  sea 
near  the  stern.  D  is  a  double  hinge  valve,  moveable  by  a  brass  rod 
passing  through  a  stuffing  box  on  the  top  of  the  pipe.  By  this  rod 
the  valve  D  may  be  thrown  to  either  side  of  the  chamber  so  as  to  shut 
the  communication  between  the  pipe  A  and  the  pipe  B  or  C,  as  the 
case  may  be,  on  the  one  side,  and  on  the  other  side,  so  as  to  open  the 
port  between  one  of  the  pipes  B  or  C  and  the  pipe  E,  which  descends 
from  the  condenser. 

It  will  be  observed,  also,  that  there  are  two  valves  marked  1  and  2, 
one  in  each  pipe  opening  upwards,  which  allow  the  water  to  pass  out, 
but  prevent  its  return.  These  valves  may  be  equilibriated,  and  also 
opened  or  shut,  by  a  crank  joined  to  the  axle  which  passes  through 
the  side  of  the  pipe.  So  much  for  the  configuration ;  now  for  the 
mode  of  action.  Suppose  the  ship  to  be  in  motion  (going  ahead)  and 
the  valve  D  in  the  position  shown,  then  the  water  will  rush  through 
the  pipe  A,  and  there  being  no  obstruction  offered,  will  pass  through 
C  and  out  at  the  stern.    But  let  us  throw  the  valve  D  to  the  otter 
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side  of  the  chamber,  as  shown  by  the  Hotted  lines,  the  water  entering 
at  A  now  flows  through  pipe  B,  but  the  water  in  pipe  C  having  been 
in  motion  its  momentum  will  carry  it  onwards  in  the  original  direction, 
leaving  a  vacuum  behind  ;  at  the  same  time  it  will  be  oljserved,  that 
the  port  has  been  opened  between  pipe  C  and  the  condenser,  and  the 
water  of  condensation  and  vapour  will  rush  out  of  the  condenser  into 
the  pipe  C.  On  again  reversing  the  valve  D,  the  same  effect  is  pro- 
duced in  pipe  B,  and  so  on  alternately. 

Having  thus  briefly  explained  the  form  and  operation  of  the  ma- 
chine, we  have  now  to  inquire  what  extent  of  vacuous  space  is  likely 
to  be  ol)tained  under  ordinary  circumstances. 

Let  P  =  the  weight  of  the  cilumn  of  water  in  lbs.;  G=:  the  co-eflB- 
cient  of  gravity  ^  32  ;  V  =  the  velocity  in  feet  per  second. 

P 

Then  the  vis  viva  of  the  water  =  —  V. 

G 

Again,  let  A=  the  area  of  the  pipe  in  square  inches  ;  R  =;  the  re- 
sistance due  to  the  immersion  at  atmospheric  pressure;  L  =  the 
length  of  the  vacuum  in  feet. 

Then  we  have  ihe  mechanical  effect  overcome  by  the  water  while 
stoppingz=:  A  X  R  X  L.  But  this  mechanical  effect  is  equal  to  half 
the  vis  viva. 


Hence,  A  x  R  X  L=  i  ^  x  VS  or  L: 
Or 


PX  V2 


2xG  XAXR. 

Let  us  now  apply  this  formula  to  a  particular  case.  Suppose  the 
vessel  to  be  110  feet  between  the  perpendiculars,  and  the  length  of 
the  pipe  to  be  90  feet,  diameter  0  inches;  say  she  is  propelled  by 
one  engine  of  30-inch  cylinder,  and  3  feet  stroke,  then  the  air-pump 
would  have  a  capacity  of  about  4,300  cubic  inches. 

Again,  take  the  speed  of  the  vessel  at  14  miles  per  hour,  or  20  feet 
per  second,  then  we  have — 

A  =;  28  square  inches, 
V  ^=-  20  feet  per  second. 


Hence  L  = 


P  =  1092  lb. 
G=     32 
R=      17 

1092  X  20, 


:  14  feet  4  inches. 


2  X  32  X  28  X  17 
The  contents  of  which  is  4896  inches,  and  with  a  velocity  of  20 
feet  per  second,  the  machine  will  make  one  stroke  per  second,  whilst 
the  engine  will  not  go  above  45  strokes  at  most;  therefore,  the  ma- 
chine would  be  one-third  more  powerful  than  the  pump. 

Though  the  above  example  proves  the  practicibility  of  the  appli- 
cation as  a  substitute  for  the  air-pump  in  such  cases  as  contemplated, 
viz.,  light  river  boats  moving  at  a  high  velocity,  still  I  wish  it  to  be 
clearly  understood  that  in  ordinary  cases,  such  as  we  meet  with  in 
this  country,  I  would  prefer  the  common  air-pump,  which  is  a  most 
effective  instrument,  but  there  are  circumstances  in  which  this  ma- 
chine might  be  adopted  with  advantage,  and  which  may  excuse  the 
introduction  of  the  foregoing. 

Applied  as  a  Ship's  Pump. 
— The  arrangement  fur  this 
purpose  is  remarkably  simple, 
being  identical  in  principle 
with  that  just  described,  but 
dift'erent  in  detail.  Fig.  3,  is  a 
plan  and  fig.4  a  vertical  section, 
showing  the  valves.  It  will  be 
observed  that  the  general  form 
is  similar,  but  the  construction 
of  the  valves,  unlike  the  ma- 
chine previously  explained, 
is  less  complicated.  First, 
the  valve  D  is  a  single  hinge 
valve,  moveable  as  before,  by 
I  rod  passing  through  the  top 
<jf  the  pipe;  secondly,  instead 
of  the  valve  at  E,  figs.  1  and  2, 
we  have  two  valves  marked 
1  and  2,  opening  upwards,  being  placed  on  the  top  of  pipes  E,  passing 
into  the  bilge  ;  and,  lastly,  we  dispense  altogether  with  the  valves  in 
the  branch  pipes.  Presuming  I  have  made  myself  understood  so  far, 
let  us  suppose  the  ship  at  sea  in  a  gale  of  wind,  and  leaking  badly, 
and  lei  the  valve  D  be  in  the  position  shown,  then  the  water  will  rush 
through  the  pipe  A,  pass  through  C,  and  out  at  the  stern;  then  re- 
verse the  valve  D,  the  water  now  flows  through  B,  and  at  the  same 
time  we  have  the  water  in  pipe  C  passing  on  by  virtue  of  its  own 
momentum,  leaving  a  vacuum  behind;  when  this  takes  place,  the 
valve  2  will  open  and  admit  the  water  from  the  bilge  to  fill  the  va- 
cuous space.  On  reversing  the  valve  D,  the  operation  is  repeated, 
and  so  on. 


Let  us  now  apply  the  formula,  that  we  may  acquire  some  concep- 
tion of  the  power  of  the  apparatus.  I  shall  take  that  celebrated  ship, 
the  "Great  Britain,"  with  a  length  of  keel  zn 282  feet ;  and  as  it  is 
an  oi)ject  to  keep  the  perforations  made  by  the  pipes  as  small  as 
possible,  thev  must  be  situated  where  the  line  of  pipe  meets  the  bend 
at  bow  and  stern,  as  nearly  as  may  be,  at  a  right  angle.  This  condi- 
tion will  diminish  the  effective  length  of  the  column  to,  say  25u  feet, 
diameter  of  pi|)e::=  12  inches,  area  113  square  inches,  ship's  load, 
diaiight  10  feet,  immersion  of  pipe  11  feet,  or  5  lb.  pressure  per  square 
inch,  speed  of  ship  12  miles  per  hour,  17*6  feet  per  second.     Then 

P=  122501b.  V=17-6  R=  51b.  per  square  inch. 

G=:       32  A  =:  113 square  inches. 

We  have  Li^^^f^  105  feet 
2  X  32  X  1 13  X  5 

The  contents  of  which  is  82-3  cubic  feet  nearly.  Again,  our  velo- 
city is  1056  feet  per  minute,  ami  if  we  reverse  the  valve  D,  when  the 
water  has  passed  on,  only  52  feet,  then  we  get  the  initial  velocity 
1056  feet,  and  the  final  velocity  528  feet,  the  mean  of  which  is  792 
feet.  The  machine,  at  this  rate,  might  make  15  strokes  per  minute, 
but  if  one-third  be  deducted  for  friction,  &c.,  or  if  we  get  10  effective 
strokes  (that  is  5  to  each  pipe)  we  shall  have  41 1  cubic  feet,  or  nearly 
12  tons  of  water  thrown  out  of  the  ship  every  minute,  equ  d  to  180 
pumps  four  inches  diameter,  and  11-inch  stroke,  going  30  strokes  per 
minute,  and  if  kept  working  during  24  hours  requiring  from  900  to 
lOOO  men.  This  machine  can  be  kept  in  operation  during  the  same 
time  by  two  men,  and  if  desired  may  be  made  self-acting. 

If  the  machine  be  worked  at  a  low  velocity,  say  four  miles  per  hour, 
it  will  then  discharge  127  cubic  feet  per  minute,  which  is  equal  in 
eflScacy  to  liO  pumps,  worked  by  3U0  men. 

With  respect  to  the  machine  as  a  substitute  for  the  air-pump,  it 
will  be  observed  by  referring  to  figs.  1  and  2,  ih.it  on  reversing  the 
valve  D,  the  branch  pipe  into  which  the  water  is  flowing  is  nearly 
vacuous,  that  is,  there  will  probably  be  a  vacuum  equal  to  10  or  12  lb. 
per  square  inch  (I  speak  of  the  Indicator),  and  the  pressure  being 
thus  removed  from  the  end  of  the  column,  the  external  pressure  of  the 
water  and  atmosphere  will  force  the  water  through  the  pipe  with  a 
great  increase  of  velocity.  Suppose,  for  instance,  that  the  length  of 
the  vacuous  space  (irrespective  of  that  occupied  by  the  water  of 
condensation)  was  10  feet,  and  the  elasticity  of  the  vapour  filling  this 
space  equal  to  1  lb.  per  square  inch,  then,  according  to  the  law  which 
regulates  the  elasticity  of  gases  under  pressure,  if  we  take  half  the 
length — five  feet,  and  half  the  difference  between  the  initial  and  final 
pressures — 71b.  per  square  inch,  this  will  give  the  force  tending  to 
accelerate  the  velocity  of  the  w.iter  through  the  pipe,  viz.,  71b.  per 
inch  acting  over  a  space  of  5  feet,  and  this  power  is  available  every 
time  the  valve  D  is  reversed. 

In  the  event  of  the  vapour  being  of  greater  elasticity  in  the  con- 
denser, say  7  lb.  per  inch,  still  as  it  would  tend  to  keep  the  water  in 
motion  in  the  after  part  of  the  pipe,  it  would  reduce  the  quantity  of 
resistance  from  17  lb.  per  inch,  as  it  stood  in  the  calculation,  to  10  lb., 
so  that  either  view  is  favourable  to  the  machine.  In  fine,  a  consider- 
able amount  of  the  power  taken  to  produce  the  vacuum  is  again  given 
out. 

Figs.  5  and  6  show  an  arrangement  which  might  be  used  advan- 
tageously to  withdraw  water  from  a  coft'erdam  where  there  was  a 

Fig.  5. 


^:"/~]T 


Fig.  6. 

current,  produced  either  bv  the  natural  stream  of  a  river  or  the  influx 
and  efflux  of  the  tide.  The  apparatus  is  supposed  to  be  formed  of 
four  planks  of  wood  nailed  together,  and  a  suction  pipe  constructed 
in  a  similar  manner.     On  the  lop  of  tliis  suction  pipe  there  is  fixed  a 
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clack  made  of  leather,  witli  a  plate  of  iron  secured  to  the  flap  ;  and 
as  a  substitute  for  the  hinge  valve,  formerly  described,  we  liave  a 
|iiece  of  wood  made  to  slide  through  the  top,  and  in  two  grooves, 
one  at  each  side  of  the  pipe.  The  machine  being  immersed  beneath 
the  surface  of  the  river,  and  a  communication  made  between  the  suc- 
tion pipe  and  the  interior  of  the  dam,  it  only  remains  to  raise  the 
slide  S,  and  permit  a  current  to  be  established  inside  of  the  main 
pipe  or  box;  then  by  pushing  the  slide  down,  a  vacuum  would 
instantly  be  formed,  which,  as  before  explained,  would  elevate  the 
water  from  the  interior  of  the  dam,  to  be  expelled  into  the  river  when 
the  slide  was  again  raised. 

I  have  erected  a  machine  of  this  form  ;  and  as  it  can  be  constructed 
and  put  in  operation  in  a  few  hours,  and  as  it  is  both  effective  and 
costs  but  little,  I  recommend  it  to  parties  who  have  hydraulic  works 
in  progress,  where  the  situation  will  admit  of  its  being  employed. 

In  conclusion,  this  machine  is  obviously  applicable  to  the  raising  of 
water,  or  producing  a  vacuum,  in  every  situation  where  we  can  com- 
mand a  fall  or  running  stream  ;  and  experiment  having  proved  it  to 
be  superior  to  the  undershot  water-wheel,  for  these  purposes,  whilst 
with  this  great  power  it  combines  simplicity,  durability,  and  cheap- 
ness, in  the  highest  degree,  I  am  humbly  of  opinion  that  it  is  likely 
to  be  extensively  employed,  in  which  case,  the  foregoing  description 
will  not  have  been  written  in  vain. 


RAILWAY-CARRIAGE  BREAKS. 

At  the  last  quarterly  meeting  of  the  Institute  of  Mechanical  Engineers, 
held  at  Birmingham,  Mr.  J.  G.  M'Connell  in  the  chair,  the  following  com- 
munications were  read : — 

Mr.  G.  Stephenson,  President  of  the  Institute,  "  On  a  new  Self-acting 
Break,"*  a  beautiful  model  of  which  accompanied  the  paper. 

"The  various  accidents  on  railways  arising  from  concussions  and  collisions 
(and  especially  the  late  accident  at  Wolverton)  have  induced  me  to  draw  my 
attention  to  the  construction  of  a  self-acting  break,  which  I  have  for  several 
years  had  in  view,  a  plan  and  model  of  which  I  have  had  made,  and  now 
lay  before  the  Society,  with  my  description  of  its  action  and  effects.  When 
a  railway  train  is  moving  at  the  rate  of  from  40  to  60  miles  an  hour,  the  mo- 
mentum is  so  great  that  it  cannot  be  stopped  In  any  reasonable  distance  by 
the  breaks  at  present  in  use  ;  or  if  an  axle-tree  breaks,  or  any  accident  happen 
to  the  engine  so  as  to  prevent  its  progressing,  the  sudden  shake  causes  the 
carriages  to  overturn  each  other,  and  those  next  the  engine  are  almost  certain 
to  be  crushed.  In  an  accident  of  this  kind,  neither  engine-driver,  stoker,  or 
guard  can  be  prepared,  and  before  there  is  time  for  any  of  them  to  put  on  the 
break  at  present  in  use,  so  as  to  be  in  the  least  degree  effective,  the  collision 
or  concussion  has  taken  place.  When  the  engine-driver  shuts  off  the  steam 
or  applies  his  break  on  the  tender,  the  self-acting  break  is  immediately 
brongiit  to  bear  upon  every  wheel  attached  to  every  carriage  in  the  train  so 
powerfully,  if  necessary,  as  to  bring  every  wheel  into  the  condition  of  a 
sledge.  I  think  the  train  will  be  brought  to  a  stand  by  this  break  in  one 
tenth  of  the  space  in  which  it  can  be  by  the  breaks  at  present  used.  My 
plan  is  as  follows  : — I  attach  a  couple  of  spiral  springs  to  the  levers  of  the 
break  of  every  carriage,  and  also  connect  them  with  the  buffers,  and  if  the 
carriage  requires  gentle  breaking  (which  will  always  be  the  case  when  a  train 
approaches  a  station),  the  engine-driver,  by  shutting  off  a  portion  of  the 
steam,  or  applying  the  break  gently,  will  have  complete  command  over  the 
train,  without  any  of  those  violent  uneasy  motions,  which  are  very  frequent 
and  excessively  disagreehle  to  passengers ;  and  as  the  guard  is  frequently 
compelled  to  apply  his  break  so  powerfully  as  to  make  the  wheels  slide  on 
the  rail,  and  cause  a  considerable  amount  of  wear  and  tear  on  the  tyre  of  the 
wheel,  by  which  it  becomes  flat-sided,  and  makes  the  carriages  uneasy,  and 
creates  ajumping  motion  on  the  rail.  Suppose  a  train  of  carriages  moving 
at  the  rate  of  from  30  to  40  miles  an  hour,  and  a  signal  is  held  out  for  the 
engine-driver  to  stop;  the  moment  he  shuts  off  the  steam,  the  whole  of  the 
breaks  are  brought  into  instant  application  of  sledging  the  wheels,  which  will 
be  more  effectual  than  fifty  men  applying  the  common  breaks,  as  the  mischief 
is  frequently  done  before  the  guard  is  apprised  of  the  approach  of  danger. 
It  is  frequently  necessary  for  the  trains  to  be  backed  into  a  siding.  When 
this  is  required,  the  train  will  first  have  to  be  stopped,  and  in  one  minute  the 
whole  of  the  breaks  can  be  disengaged  from  the  buffers,  as  is  shown  in  the 
model,  and  *vhen  the  train  proceeds  they  are  again  dropped  into  gear.  The 
plan  altogether  appears  so  simple  that  any  ordmary  mind  can  easily  under- 
stand the  whole  of  it ;  and  I  think  the  cost  of  putting  the  breaks  on  each 
carriage  would  not  exceed  more  than  from  51.  to  10/.  Any  effectual  plan 
for  increasing  the  sat'ety  of  railway  travelling  is,  in  my  mind,  of  such  vital 
importance,  that  I  prefer  laying  my  scheme  open  to  the  world,  to  taking  out 
a  patent  for  it ;  and  it  will  be  a  source  of  the  greatest  pleasure  to  me  to 

*  A  railway  brealc,  answeriug  a  similar  purpose  as  the  one  described  by  Mr.  Stephen- 
son, has  b«eii  ppltiited  by  Mr.  Bunnet,  and  described  in  the  •'  Journal"  for  ld42,  page  72. 
—Ed.  C.  E.  &  A.  Journal. 


know  that  it  has  been  the  means  of  saving  even  one  human  life  from  de- 
struction, or  that  it  has  prevented  one  serious  concussion." — In  consequence 
of  Mr.  Stephenson's  absence,  the  invention  was  not  discussed,  it  being  agreed 
that  a  special  meeting  should  be  called  to  consider  the  subject. 

The  consideration  of  Mr.  Buckle's  experiments  on  fan  blasts,  now  exciting 
considerable  interest,  was  tiien  resumed.  The  chief  object  of  Mr.  Buckle 
was  to  show  that  the  present  fan  blasts  were  imperfect  in  construction  and 
expensive  in  operation.  lie  proposed,  as  the  result  of  experiments  extending 
over  a  period  of  nine  years,  to  have  a  series  of  fans,  revolving  in  such  a  way 
as  that  the  blast  of  air  thrown  from  one  would  be  communicated  to  each. 
He  also  showed  the  advantages  of  having  a  large  inlet-pipe.  By  these  means 
he  estimated  that  not  only  would  the  blast  be  stronger  with  less  horse  power, 
but  it  would  also  be  uniform ;  thus  improving  the  quality  of  the  iron,  as  well 
as  producing  it  at  a  cheaper  rate. 


DREDGE'S    SUSPENSION    BRIDGE. 

Sir — I  beg,  in  reference  to  an  extract  you  made  from  a  Calcutta  paper,  in 
the  last  number  of  your  Journal,  to  observe  that  I  published  no  statement  in 
the  Mecha  lies'  Magazine  that  I  have  not  documents  and  drawings  by  me  to 
substantia;  ;. 

Bath,  Aug.  23,  1847.  James  Dredge. 


REVIE'WS. 


Tables /or  the  Calculation  of  Earthnorla.    By  F.  Bashforth,  M.A. 

In  our  last  notice  of  Mr.  Bashforth's  tables,  we  explained  to  our 
readers  the  method  of  determining  the  volume  of  earthwork  when  the 
height  of  the  slopes  on  either  side  was  the  same,  and  the  calculation 
involved  only  integral  numbers  in  feet  and  chains;  we  now  propose 
to  show  how  the  tables  can  be  applied  to  determine  the  amount  of 
earth  both  in  ordinary  and  side-long  cuttings,  when  the  heights  contain 
decimal  portions  of  feet.  Suppose,  as  before,  the  slopes  of  the  side- 
long cutting  to  be  produced  until  they  meet  in  some  straight  line  be- 
low the  formation  level;  then  if  the  vertical  sections  of  such  a  cutting 
be  similar  triangles,  we  can  apply  the  tables  to  determine  the 
quantity  of  earth  excavated ;  all  we  have  to  do  then  is  to  determine 
the  area  of  these  triangular  sections  a  chain  apart,  take  the  square 
root  of  the  areas,  and  substitute  them  for  the  a  and  6  of  the  tables. 
For  the  method  of  using  the  scale  of  proportional  parts  we  shall  quote 
the  following  example,  given  by  Mr.  Bashforth  himself: — 
"Suppose  a  =  37-68  i=  12-53. 

By  the  general  table  {37-12}        =       1595 
Place  37  on  (A)  \   f^^    (    -6  we  get     42 

opposite   12  on  (B)  J    '        \    -08       „ 

Place  12  on  (A)  \   J.       /    -5  we  get 

opposite  37  on  (B)  /  ""^    \   -02      „ 

Therefore  {37-68,  12-53}  =  1669-  nearly." 

The  mode  of  construction  of  the  scale  is  so  minutely  explained  by 
the  author,  that  any  illustrations  of  our  own  would  be  quite  super- 
fluous. In  conclusion,  we  cannot  but  express  a  hope  that  this  will  not 
be  the  last  time  we  shall  have  the  pleasure  of  recording  Mr.  Bash- 
forth's useful  labours.  It  is  not  saying  too  much  to  assert  that  no 
other  member  of  the  profession  possesses  an  equal  amount  of  scientific 
knowledge  with  Mr.  Bashforth;  and  we  trust  that  gentleman  will  not 
allow  the  talent  committed  to  his  care  to  be  idle.  There  is  plenty  of 
room,  and  plenty  of  occupation  for  men  of  science  amongst  engineers  ; 
and  while  we  are  willing  to  admit  the  paramount  importance  of  a 
practical  acquaintance  with  details,  we  must  firmly  declare  that  un- 
less the  engineer  combines  with  that  knowledge  of  facts  a  knowledge 
of  principles,  the  lives  of  the  public  will  be  jeopardied  whenever 
they  are  intrusted  to  the  stability  of  his  structures. 

The  Double    Gauge.— Observations  by  Mr.  R.  Stephenson,  on  Mr. 

Brunel's  report  on  the  Double  Gauge. 

The  public  were  greatly  indebted  to  the  scientific  labours  of  Mr. 
Robert  Stephenson  for  opposing  the  fallacious  reasonings  of  the  advo- 
cates of  the  atmospheric  railway  system,  in  the  height  of  its  popu- 
larity— he  has  now,  in  a  work  recently  issued  under  the  above  title,  in 
a  masterly  manner  laid  the  axe  at  the  root  of  the  double  gauge  system, 
recently  promulgated  and  proposed  to  be  adopted  on  the  Oxford  and 
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Rugby  railway.  He  lias  in  liis  report  exhibited  in  their  true  light  the 
great  danger  and  diflicullies  attending  such  a  project.  We  shall  liere 
briefly  give  Mr.  Stephenson's  reasons  for  the  conclusions  at  which  he 
has  arrived. 

Allbough  Mr.  Stephenson  admits  the  possibility  of  laying  an  inter- 
mediate rail,  he  entirely  disagrees  from  Mr.  Drunel  as  to  the  number 
of  crossings  required.  He  stales  that  on  tlie  112  miles  of  the  Loridun 
and  Birmingham  line,  58  crossings  are  required,  and  where  there  is  a 
mineral  traffic  a  still  larger  proportion.  Even  on  the  Great  Western 
no  less  than  two  crossings  are  allowed  to  the  Slough  station.  Work- 
ing out  in  detail  Mr.  Brunei's  rough  sketches,  he  shows  that  accordiiig 
to  one  plan  there  must  be  at  each  crossingtwo  additional  half  switches, 
two  additional  crossing  points,  two  additional  pairs  of  overcrossing 
points,  four  additional  gaps,  and  three  additional  meeting  points. 
On  another  plan,  two  additional  switches,  two  crossing  points,  two 
overcrossing  points,  six  gaps,  and  four  meeting  points — all  additional, 
to  be  passed  over  by  trains  of  either  gauge.  On  another,  two  auto- 
maton switches  of  dangerous  construction,  to  be  passed  over  by  all 
trains — one  of  which  being  placed  the  wrong  way,  would  meet  all  the 
trains  in  one  direction — with  two  half  switclies,  four  crossing  points, 
two  overcrossing  points,  six  gaps,  and  four  meeting  points — -all  addi- 
tional, to  be  pussed  over  by  every  train. 

From  this  Mr.  Stephenson  argues  that  great  difficulty  and  danger 
would  be  brought  into  railway  transit,  and  that  the  increase  of  inter- 
ruptions or  gaps  in  the  line  would  be  as  two  to  one  in  the  present 
system.  Mr.  Stephenson  concludes,  1st.  That  the  mixed  gauge  system 
increases  the  complication  very  much,  so  as  to  be  inadmissible.  2nd. 
That  it  increases  ihe  danger  greatly.  3rd.  That  it  increases  the  ex- 
pense. His  estimate  of  the  increased  expense  per  mile  of  a  narrow 
gauge  line  added  to  a  broad  gauge  line  is  5.79-1^.,  and  of  the  increased 
yearly  expense  of  maintenance  of  way  and  working,  500/.  He  cal- 
culates the  gross  capital  cost  as  equivalent  to  18,474/.  per  mile,  while 
he  denies  that  there  is  any  equivalent  advantage. 

The  drawings  of  points  and  crossings  attached  to  Mr.  Stephenson's 
report  show  the  great  complexity  to  which  they  have  arrived  in  the 
progress  of  railways,  and  the  great  attention  now  required  in  their 
study.  Members  of  the  profession  will  therefore  derive  great  ad- 
vantage from  these  practical  examples. 


The  Baronial  and  Ecc'.esiaatical  AntiquiHts  of  Scotland  Illustrated. 
By  R.  W.  Billings  and  W.  Burn.  London :  Blackwood,  1847. 
Partil. 

The  second  pirt  of  this  work  illustrates  the  chapel  of  Holyrood,  as 
the  first  part  did  the  cathedral  of  Glasgow,  and  we  can  now  recom- 
mend it  with  still  greater  confidence  as  wottliy  of  support. 

The  Engineer's  and  Contractor's  Pocket-Book,  for  the  Years  1847  and 
1848.     London :  Weale. 

This  work  contains  the  usual  very  valuable  information,  and  much 
additional  matter  that  will  b:^  useful  to  the  engineer;  but  we  doubt 
the  policy  of  leaving  out  the  standing  orders,  which,  in  consequence 
of  the  alierations  made  this  year,  particularly  interest  engineers  and 
surveyors. 


REGISTER    OF    NEW    PATENTS. 

GAS  RETORTS. 

Richard  Walker,  of  Rochdale,  Lancashire,  cotton-spinner,  for 
"  hiiptovtmtnts  in  the  apparatus  Jor  the  miinitj'acl  are  of  g  as  for  ttlumma- 
iion,  winch  said  imj-rotcmtnts  are  also  applicable  to  the  maimjacture  if 
other  products  oj  distillation." — Granted  January  20;  Enrolled  July 
26,  lsl7. 

The  improvement  is  for  preventing  the  choking  of  the  ascending 
pipe,  which  conveys  the  gas  from  the  retort  to  the  purifier,  bv  the 
accumulation  and  incrustation  of  tar  and  other  carbonaceous  matter, 
and  consists  in  breaking  the  immediate  connection  between  the  inner 
surface  of  the  retort  and  the  ascending  pipe,  by  causing  the  latter  to 
project  inside  the  retort  about  two  niches,  instead  of  lis  being  flush 
witli  the  upper  side,  which  improvement  allow:^  free  egress  of  Ihe 
gas,  and  allows  the  tar  as  it  ascends  the  sides  of  the  retort,  iuitead  of 
passing  up  the  pipe,  to  fall  from  the  top,  and  accumulate  on  the 
bottom,  and  from  thence  it  is  easily  removed. 


GAS  METERS. 

Tfio.mas  Friexd  Dickenson,  of  Newcastle-upon-Tyne,  share- 
broker,  and  John  Falkous,  of  the  same  place,  gas  engineer,  for  "  c6r- 
tam  Improvements  in  gas-mttcrs."  —GrAnled  December  15,  1846;  En- 
rolled June  15,  1847. 


Fig.  1. 
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This  invention  relates  to  the  construction  of  wet  gas-meters,  for 
preventing  any  tampering  with  the  meter,  by  tilling  it,  to  produce  a 
greater  flow  of  gas  through  the  meter  than  indicated  by  the  index. 
By  the  improved  meter,  if  it  be  tilted,  no  gas  will  pass  through  it. 

Fig.  1,  is  a  front  elevation  of  the  improved  meter,  showing  part  of 
the  interior,  and  fig.  2,  a  vertical  section  through  the  centre  of  the 
same  ;  1,  2,  is  the  exterior  case,  within  is  the  drum,  3,  on  a  horizoutal 
axis,  4,  with  an  endless  screw  on  the  front  end,  which  takes  into  a 
worm  at  the  bottom  of  the  vertical  axis  5.  The  upper  end  of  this 
axis  5,  is  also  provided  with  an  endless  screw,  gearing  into  the  first 
wheel  G,  of  the  index  aj)paratus.  The  front  plate  2,  has  a  chamber, 7, 
in  front  divided  by  a  partition  8,  9,  10  ;  the  space  beneath  the  lowest 
part  8,  is  for  water,  it  communicates  with  the  water  in  the  case  1,  2, 
through  two  openings  1 1,  11,  the  space  above  the  partition  8,  is  divided 
into  two,  being  for  gas.  An  exit  vilve  12,  with  a  float  is  fitted  to 
an  opening  in  a  partition,  so  that  if  the  water  be  at  the  proper  level, 
the  fiuat  will  raise  the  valve  to  allow  the  gas  to  pass  through  the  par- 
tition 10,  to  the  exit-pipe;  but  if  there  be  a  deficiency  of  water,  the 
float  will  decend  and  close  the  valve.  On  the  top  is  a  pipe  14,  with 
a  stopper  for  supplying  water  to  the  case  under  the  partition  S,  to 
the  required  level.  It  there  be  any  excess  of  water  it  will  overflow 
as  hereafter  explained. 

The  above  parts  are  similar  to  the  ordinary  gas-meters;  but  the 
following,  indicated  by  letters,  vary,  a,  gas  entrance-pipe  coramuni- 
catuig  with  the  drum  3,  by  means  of  an  elbow-pipe  6,  at  the  back  of 
the  case  1,  and  protruding  through  the  additional  eiid-plate  c,  of  the 
drum.  The  pipe  b,  rises  a  little  above  the  water  in  the  case,  for  the 
purpose  of  introducing  gas  above  the  water  :  the  pipe  6,  is  introduced 
into  the  space  between  the  additional  end  c,  and  the  real  end  of  the 
drum,  as  in  common  gas-meters,  excepting  it  i<at  the  back  of  the 
meter,  instead  of  the  front,  a',  is  a  continuation  of  the  pipe  a,  which 
descends  at  the  back  of  the  case  1,  and  is  then  continued  at  right 
angles  along  the  bottom  and  again  at  the  front,  where  there  is  a  small 
hole  atyl  Any  excess  of  water  in  the  case  1,  2,  will  flow  over  the 
top  of  tlie  pipe  b,  and  pass  down  the  pipe  a, a',  and  escape  at  the  hole, 
f,  so  that  no  water  will  stand  liiglier  in  the  pipe  a,  a',  than  the  level  oi 
the  liuleyj  and  consequently  no  obstruction  is  ollered  to  the  flow  of  the 
gas  from  the  pipe  a,  into  the  pipe  6.  But  if  the  meter  be  tilted  back- 
wards, the  water  in  the  case  will  flow  through  the  pipe  6,  and  the 
tscape  liuleyi  being  raised,  iu  consequence  ot  the  tilting,  the  water 
will  be  retained  in  ilie  |)ipe  a,  a',  at  tlie  same  level  as  the  hole^,  and 
will  prevent  the  gas  passing  through  the  pipe  6,  into  the  case  1,2,  aiul 
consequently  the  measuring  will  be  suspended  so  long  as  the  meter 
remains  iu  that  position. 

The  gas,  which  during  the  revolution  of  the  drum  3,  is  discharged 
from  the  cunipartmems  into  the  upper  part  of  the  case  1,  2,  passes 
through  an  opening  e,  into  the  space  above  the  partition  8,  and  then 
enters  through  a  protection-valve  (,  into  an  elbow-pipe  g,  and  is  then 
conducted  into  the  space  above  the  water  in  the  lower  part  of  the 
chamber  7.  Fiom  thence  the  gas  ascends  through  the  valve  12,  then 
through  the  exit-pipe  j,  which  extends  over  tiie  upper  part  of  the 
case  1,  2,  to  the  back  of  the  meter ;  so  that  both  the  exit  and  entrance- 
pip-s  for  the  gas  will  be  at  the  back  of  the  meter. 

If  the  meter  be  tilted  forward,  the  water  iu  the  case  1,  2,  will 
rise  in  the  front  part  of  the  im  ter,  within  the  space  beneath  the  par- 
titiou  8,  9,  10,  and  against  the  upriglit  part  9,  of  that  partition,  where- 
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by  the  open  end  of  the  pipe  g,  will  be  closed,  and  the  flow  of  g^s 
stopped.  The  same  is  effected  by  tlie  valve  i,  on  the  upper  end  of 
pipe  g;  the  stem  of  the  valve  being  jointed  to  a  weighted  pendulum 
i',  which  closes  the  valve,  on  the  meter  being  tilted  forward,  and  stops 
the  flow  of  gas.  The  pipe  g,  may  be  u«ed  without  the  valve  ; ;  or  it 
the  valve  ?,  be  employed,  the  lower  end  of  the  pipe  may  occupy  a 
higher  position  in  the  upright  side  9,  of  llie  partition,  so  that  it  will 
not  be  closed  by  the  water  on  the  meter  being  tilted. 

There  is  a  small  air-passage  at  k,  bored  vertically  through  tlie  nozzle 
at  the  upper  end  of  the  upright  pipe  14,  to  permit  air  to  escape  from 
the  interior  of  the  meter  when  water  is  poured  into  it.  A  wasner  of 
leather  or  india-rubber  is  applied  beneath  tlie  shoulder  of  the  stopper, 
screwed  on  the  pipe  14,  to  securely  close  the  orifice  of  the  pipe  14. 

STEAM  POWER  FOR  CRANES. 

William  Johnson,  of  Grosvenor  Wharf,  Milbank,  Westminster, 
gentleman,  for  "  certain  Improvements  in  machinery  for  raising  or 
lifting  and  lowering  imglits  or  ponderous  ()oc((e«."— Granted  Dec.  1, 
184G;  Enrolled  June  1,  1847.  [Reported  in  Newton's  London  Jour- 
nal.'] 

This  invention  consists  in  a  peculiar  adaptation  of  steam  power  to 
a  drum  barrel  or  cylinder,  round  which  a  rope  or  chain,  for  raising  the 
weight,  is  passed.  Rotary  motion  is  given  to  the  dranght-barrel  or 
pulley  by  a  steam-engine  ;  the  outer  end  of  its  piston-rod  being 
attached  to  a  chain  or  rope,  coiled  round  a  winding-drum,  of  small 
diameter,  tixed  upon  the  axle  of  the  draught-barrel. 

Fig.  1  represents  the  apparatus  in  elevation,  a  portion  of  the  frame 
being  removed  to  show  the  internal  parts  of  the  machinery  more  per- 

Fig.  1. 


Fig.  3. 

fectlv  ;  and  fig.  2  is  a  horizontal  view  of  the  same.  A,  is  a  rectangu- 
lar frame  of  iron,  which  contains  and  supports  the  machinery.  It 
may  be  fixed  iirmly  into  the  ground,  or  mounted  upon  wheels  to  admit 
of  its  being  transported  to  different  parts  of  a  wharf  or  warehouse. 
In  or  near  the  centre  of  this  frame  A,  the  working  cylinder  of  a  steam- 
engine,  B,  is  fixed,— its  piston-rod,  c,  C,  passing  through  both  ends  ol 
the  cylinder,  for  the  purpose  of  rendering  the  machinery  capable  ot 
raising  and  lowering  heavy  bodies,  through  the  agency  of  cranes,  fixed 
one  at  each  end,  when  the  machinery  is  required  to  be  made  double- 
acting,  as  it  is  supposed  to  be  in  the  drawing,  although  but  one  crane 
is  shown  ;  but  in  a  single-acting  machine  it  is  obvious  that  the  dupli- 
cate parts  of  the  apparatus  may  be  dispensed  with.  D,  D,  are  the 
upriMit  parts  or  standards  of  a  crane,  with  the  usual  jib  E,  and  pul- 
leys F.  G,  is  a  horizontal  axle,  turning  in  plummer-bloclis,  fixed  upon 
the  bottom  of  the  frame.  This  axle  carries  a  conical  pulley  H,  whicli 
Insseveialgroovesformedinit,  of  different  diameters,  for  the  pur- 
pose of  receiving  severally  the  draught-chain  or  rope  of  the  crane; 
the  different  diameters  of  the  conical  pulley  being  designed  to  eftect 
different  powers  of  draught.  This  pulley  is  enabled  to  slide  laterally 
along  the  axle  G,  for  the  purpose  of  bringing  either  of  the  grooves 
into  a  line  of  coincidence  with  the  leading  pulley  of  the  crane;  and 
the  pulley  is  confined  to  the  axle,  when  it  revolves,  by  a  key  passed 
through  a  notch  in  the  pulley;  or  it  may  be  by  the  axle  in  that  part 
being  formed  square.  Upon  the  axle  there  is  also  a  smaller  puUey  L 
fixed  to  the   axle,  and  turmng  with  it.     This  pulley  is  intended  to 


receive  the  coiled  chain  attached  to  the  end  of  the  piston-rod  c,  so 
that  as  the  piston  recedes  in  the  cylinder  the  chain  may  draw  the 
pulley  I  round,  and  with  it  the  axle  and  the  cone-pulley  H.  It  will  be 
seen  that  there  is  a  cone-pulley  H,  connected  to  a  draught-cliain,  at 
each  end  of  the  working  steam-cylinder  B;  and  that  upon  the  axle  to 
which  this  cone  is  keyed,  there  is  affixed  a  small  pullev  i,  with  a  chain 
connected  to  the  end  of  the  piston-rod,  as  before  described, — thus 
making  the  machinery  double-acting;  that  is,  when  a  heavy  weight 
is  raising  at  one  crane,  a  heavy  weight  may  be  lowering  at  the  otber 
crane. 

In  working  this  machinery  steam,  at  a  high  pressure,  is  to  be  pro- 
vided in  a  boiler  contiguous,  from  which  the  steam  is  to  be  conducted 
to  the  vporking-cylinder  b,  by  a  pipe  k,  shown  as  broken  off  in  the 
drawing.  The  steam  when  passed  through  this  pipe  will  occupy  the 
steam-box  L,  and  by  the  sliding  of  the  valve  within  the  box  the  steam 
will,  in  the  usual  way,  be  admitted  into  the  cylinder  at  its  ends,  for  the 
purpose  of  working  the  piston:  the  action  of  the  slide-valve  is  pro- 
duced by  the  hand  of  a  workman  applied  to  the  lever  M,  so  that  the 
operations  of  the  machine  shall  be  always  under  command.  Supposing 
that  the  piston  in  the  cylinder  B,  is,  by  the  pressure  of  the  steam, 
passing  from  the  right-hand  end  of  the  cylinder  to  the  left,  the  chain 
connected  to  the  piston-rod  and  to  the  pulley  i,  will  draw  round  the 
pulley  I,  its  axle  G,  and  the  cone-pulley  H ;  and  the  draught-chain 
of  the  crane  being  attached  to  the  periphery  of  the  pulley  H,  as  the 
pulley  revolves  the  chain  will  draw  up  the  weight  suspended  from 
the  jib-head.  Now,  to  prevent  the  raised  weight,  suspended  from 
the  crane,  from  descending,  the  pulley  H  must  be  made  fast;  this  is 
effected  by  means  of  a  break,  formed  by  a  band  N,  and  lever  o.  The 
band  being  passed  round  the  pulley  H,  as  shown  irt  fig.  2,  the  workman 
by  moving  the  lever  o,  will  cause  the  band  N,  to  be  drawn  tight  round 
the  pulley  and  prevent  its  rotation  ;  the  lever  being  held  in  its  posi- 
tion by  a  click  or  pawie,  resting  in  the  teeth  of  a  ratchet  p,  as  shown 
in  tig.  1 ;  and  in  lowering  the  weight  the  break  may  be  gently  released 
until  the  weight  has  reached  its  proper  situation.  The  steam  maybe 
allowed  to  escape  from  the  cylinder  by  a  pipe  Q,  into  the  air ;  and  it 
will  be  seen  that  a  similar  arrangement  of  parts  being  adopted  to  the 
reverse  end  of  the  machine,  heavy  weights  may  be  either  raised  or 
lowered  by  their  reciprocating  actions. 


WARPING   VESSELS. 

George  Beadon,  of  Taunton,  Somerset,  a  commander  in  the  navy, 
and  Andrew  Smith,  of  Princes-street,  Leicester-square,  engineer, 
for  "  Improvements  in  warping  or  hauling  vessels,  which  improvements 
are  also  applicable  to  moving  other  bodies." — Granted  Jan.  21;  En- 
rolled July  21,  1847.     [Reported  in  the  Patent  Journal.l 

These  improvements  consist  in  the  use  of  certain  machinery  for 
warping  or  hauling  vessels  on  rivers  or  canals,  and  which  machinery, 
with  slight  modifications,  is  also  adapted  for  propelling  carriages  on 
railways  or  common  roads  by  ropes  or  chains. 

The  first  part  of  the  specification  consists  of  a  description  of  the 
improved  apparatus  or  machinery  for  moving  bodies  on  water,  and 


IF^'"" 


which,  by  the  aid  of  the  annexed  engraving,  will  be 
stood,     a  represents  the  hauling  apparatus  or  nhelp 


readily  under- 
■Toheel,  moimied 
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upon  standard  bearings,  in  the  usual  manner,  and  fitted  to  the  deck  of 
a  v.-ssel,  with  a  liorizontal  crank-shaft  passing  through  it;  this  shaft 
is  firmly  kfved  to  tlie  whelp-wlieel,  and  receives  motion  from  two 
reciprocating  steam  cylinders,  in  connection  with  double  cranks,  on 
tlie  driving-sliaft;  each  arm  of  the  wheel  wliich  is  employed  for  the 
purpose  of  receiving  the  whelp,  is  fiirnislied  with  a  slot,  diverging 
from  tlie  centre  to  the  peripliery  of  the  same,  and  forming  in  all  six 
radial  guides  or  channels,  in  which  six  adjusting  whelps,  c,c,  c,  are  to 
be  fitted,  and  placed  at  equal  distances  from  the  central  driving-shatt, 
and  are  made  fast  by  wedges,  which  can  be  withdrawn  at  pleasure, 
and  ahow  the  circumferential  or  radial  distance  of  tlie  whelps  to  be 
increased  or  diminished,  producing  thereby  corresponding  rales  ol 
motion  when  required.  By  this  arrangement  the  wlielps  form  a  reel, 
on  which  the  coil  of  galvanised  wire-rope  or  chain,  d,  is  w-ound,  and 
so  grip  the  warping-line,  which  is  fixed  firmly  at  each  end  to  some 
stationarv  object  or  holdfast  upon  the  land  or  water;  so  that  when 
the  wheel,  a,  is  caused  to  rotate,  the  vessel,  by  reason  of  the  rope 
aforesaid,  alternately  embracing  and  leaving  the  wh^dps  formiig  tie 
reel,  is  propelled  backwards  or  forwards,  by  motion  being  given  to  tlie 
wheel  carrying  the  whelps  in  the  required  direction ;  c,e,  are  horizon- 
tal rollers  mounted  in  cast  iron  standards,  fore  and  aft  ol  the  warping- 
wbeel  a,  and  serve  the  double  purposfc  of  guiding  the  warp-line  and 
keeping  it  tight  on  the  reel;  /,/,  are  two  pairs  of  vertical  guide- 
rollers,  mounted  on  bracket  bearings.  On  the  axle  of  each  ot  the 
lower  horizontal  rollers, e,f,  a  bevel-wheel.g:,  is  mounted,  which  gears 
into  others  on  the  horizontal  shaft  h,h  ;  the  pair  of  bevelled  wheels, 
g,g,  at  the  forward  end  of  the  shaft  h,  is  intended  to  be  of  a  less 
speed  than  the  aft  pair,  for  an  object  hereafter  explained.  1  he  no- 
tion of  the  warping-rope,  as  the  vessel  moves,  will  cause  the  rollers 
to  revolve,  and  as  the  upper  rollers,  e,e,  by  their  weight,  press  or  nip 
the  rope  or  chain  against  their  under  rollers,  and  the  speed  of  the  tore 
ones  is  less  than  the  aft  pair,  the  latter  will  have  a  tendency  to  take 
up  the  rope  or  chain  quicker  than  it  is  given  ofi  from  the  reel,  and 
thus  keep  it  taut.  •     i     i-         r 

In  order  to  allow  one  vessel  to  pass  another  on  a  single  line  ot 
warping-chain  or  rope,  it  will  be  necessary  to  throw  one  vessel  out  of 
connection  with  the  rope  temporarily;  for  this  purpose  the  rollers  e,e, 
may  be  readily  lifted  out  from  their  bearings,  which  will  admit  ot  the 
warping-chain  or  rope  being  thrown  off  from  the  rollers  e, e,  when 
required. 

A  further  modification  of  the  above  arrangement  is  next  described, 
which  consists  of  a  roller,  mounted  upon  suitable  bearings,  having 
two  smaller  ones  above  it  attached  to  the  same  framing,  the  upper 
ones  being  pressed  down  by  means  of  screws  or  springs,  or  otherwise 
made  to  nip  the  chain  or  rope  sufficiently,  so  as  to  [irevont  its  slipping 
when  the  lower  roller  is  caused  to  revolve  by  the  steam-engine  or 
other  motive  power  employed  in  the  vessel. 

The  next  mode  described  by  the  patentees  for  applying  such  ar- 
rangements to  locomotive  purposes,  consists  of  placing  in  the  front  of 
the  engine  the  whelp-wheel  aforesaid,  and  attaching  it  thereto,  caus- 
ing it  to  be  driven  bv  means  of  connecting  rods  from  the  crank-shaft; 
in  other  respects,  differing  but  slightly  from  the  ordinary  construc- 
tion. 

The  fourth  part  of  this  invention  has  reference  to  different  modes  of 
nipping  the  rope  or  chain,  and  consists  first  of  three  or  more  cylinders 
fixed  to  the  arms  or  periphery  of  the  whelp-wheel,  which  is  placed 
across  the  vessel,  with  its  guide-puUeys  fore  and  aft;  pins  are  in- 
serted in  the  periphery  of  the  wheel  a,  fi)r  the  purpose  of  receiving 
the  coil  of  rope  or  chain  around  it,  and  preventing  its  sli|)ping;  the 
cylinders,  which  are  placed  at  equal  distances  apart,  are  supplied 
with  steam  at  different  intervals  through  the  same  shaft  on  which  the 
wheels  rotate,  having  suitable  valves  for  that  purpose;  every  cylinder 
so  placed  has  a  piston  and  piston-rod,  and,  when  in  operation,  receives 
the  pressure  of  steam  on  one  side  of  the  piston  only,  while  on  the 
other  is  fixed  an  elastic  medium,  such  as  a  spring  or  otherwise  suit- 
able contrivance,  the  effect  of  which  will  be  thus  uiiderstoed :— The 
rod  of  the  piston,  which  in  this  instance  forms  the  nipper,  having  a 
notched  end  for  the  purpose  of  holding  the  rope  or  chain,  is  pressed 
forward  by  the  force  of  the  steam  acting  behind  the  piston,  and  made 
to  nip  the  ro|ie  or  chain  against  the  off  flange  of  the  whelp-wheel  a, 
through  which  tiie  rod  on  one  side  passes;  when,  upon  the  steam 
being  condeiisi  d  in  the  ordinary  mode,  the  action  of  the  spring  being 
free  to  move,  the  piston-rod  Or  nipper  is  again  wilhdrawn  and  the 
rope  wound  upon  the  wheel.  When  the  wheel  a,  having  the  warping 
rope  or  chain  passing  round,  is  employed  for  the  purpose  of  (jropel- 
ling,  it  rtill  be  at  times  necessary,  in  order  to  ensure  a  firm  hold  for 
the  rope  or  chain  and  prevent  its  sli[ipiiig  upon  its  drum  or  periphery, 
to  resort  to  other  means,  such  as  a  bar  of  iron  or  any  other  arrange- 
ment for  pressing  the  rope  or  chain  in  the  running  groove  against  the 
sides  of  the  flange,  until  another  nipper  or  wheel  is  brought  to  bear 


upon  the  rope  or  chain,  alternately  pressing  and  nipping  the  rope  or 
chain  during  the  revolutions  of  the  wheel. 

The  apt)lication  of  vibrating-levers  with  sliding-rods  is  next  de- 
scribed, for  the  purpose  of  pinching  or  nipping  the  rope;  these 
levers  are  mounted  on  centres  resting  on  the  sides  of  the  wheel,  to  the 
outer  ends  of  which  two  sliding  bars  are  attached,  and  pass  in  a  hori- 
zontal direction  through  one  flange  of  the  wheel,  so  as  to  press  upon 
the  inside  of  the  other,  against  which  the  rope  is  wound  :  the  requisite 
action  is  communicated  to  them  by  means  of  a  fixed  cam,  situated 
near  the  centre  of  the  wheel,  whilst  the  re-action  is  effected  by  springs, 
the  cam  pressing  the  sliding-bars  by  the  motion  of  the  lever  against 
the  rope,  and  the  springs  releasing  them.  Placed  on  the  wheel  are 
small  boxes  having  springs,  with  a  tendency  to  draw  into  their  boxes 
the  sliding-bar  aforesaid,  which,  by  being  attached  to  one  end  of  the 
vibrating-levers  worked  by  the  cam,  keeji  the  rope  tight  by  throwing 
the  hook  or  notch  upon  the  same;  llius  enabling  each  bolt,  nipping 
rod,  or  buffer  (forced  back  against  the  chain  in  succession)  to  release 
its  hold  alternately  as  the  wheels  revolve. 

The  adaptation  of  the  principle  hereinbefore  mentioned,  when  ap- 
plied to  steam  tug-boats,  consists  in  arranging  the  apparatus  in  the 
centre  of  the  boat,  and  casing  it  in  upon  the  top,  that  the  central  por- 
tion thereof  may  act  as  a  bridge,  and  thereby  offer  sufficient  resistance 
to  the  strain,  at  the  same  time  enabling  the  steer?man  to  perform  his 
duty  without  any  interruption  from  the  warping  line  or  rope. 

Lastly  is  described  the  means  employed  for  raising  boats  and  barges 
from  one  level  to  another,  and  consists  in  forming  at  convenient  dis- 
tances along  a  canal,  a  number  of  inclined  surfaces  or  banks  crossing 
the  stream,  between  which  the  water  of  different  levels  is  confined  ; 
each  bank  so  formed  being  at  an  angle  of  45°,  and  having  on  its  face 
trams  or  rails.  The  boats  or  barges  on  the  lowest  level,  in  order  to 
be  raised  to  a  higher  one,  are  mounted  upon  wheels  for  the  purpose 
of  traversing  the  rails;  other  boats  or  barges  on  the  next  level  are 
then  attached  by  means  of  ropes  to  the  lower  ones,  and  when  the  ap- 
paratus is  put  in  motion  from  above  by  steam  or  other  motive  power, 
the  lower  boats  or  barges  are  drawn  up  the  incline,  and  thus  caused  to 
pass  from  one  level  to  another  by  the  use  of  the  hauling  apparatus 
hereinbefore  described.* 

*  An  iuvention  similar  to  this  latter  part  has  been  adopted  on  the  Morris  Canal.  U.  S. 
America,  and  described  in  the  Civil  Engineer  and  Architect's  Journal,  for  lt^2,  page  104 
— Ed.C.  E.&  A.  Journal. 


ELECTRO  COPPERLS'G,  GILDING,  AND  SILVERING. 

Louis  HvpOLiTE  Pi.\GET  and  Philip  Henry  Du  Bois,  of  Wynyalt- 
street,  Clerkenwell,  Middlesex,  for  "  ImpTOvemenls  in  producing  orna- 
mental surfaces." — Granted  November  12,  1S4G;  Enrolled  May  12, 
1847. 

This  invention  consists  of  improvements  in  depositing  metal,  by 
the  employment  of  a  bath  in  the  following  manner,  as  shown  in  fig.  1. 
The  bath  consists  of  an  earthenware  vessel,  A,  with  a  similar  plate  B, 
perforated,  and  with  one  or  more  apertures  C,  to  receive  tubes  D,  and 
a  long  opening,  E,  in  the  centre,  for  suspending  the  model  or  electro- 
type plate. 


Fig    I. 


Fig. 


For  electrotype  plates  the  bath  is  to  be  filled  with  a  solution  of 
1411).  blue  vitriol  dissolved  in  7  quarts  of  water,  and  when  it  is  cooled 
put  on  the  plate  B,  with  some  pieces  of  vitriol  laid  on  the  top  ;  then 
fill  the  tubes  D  with  a  preparation  consisting  of  5  pints  of  water,  i  lb. 
common  salt,  i  pint  of  fresh  human  urine,  and  ti  drams  sidphuric  acid. 
The  tubes  to  be  filled  up  everv  six  hours,  until  the  third  day,  when 
they  must  be  emptied  and  refilled,  as  before,  till  the  deposited  plate 
is  as  thick  as  desired.  Care  is  to  be  taken  that  not  a  drop  from  ttese 
lubes  falls  into  the  bath. 
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The  model  to  be  used  in  the  bath,  either  of  gold,  silver,  or  copper, 
is  to  have  soldered  on  the  back  a  piece  of  copper  wire,  for  a  conduc- 
tor ;  and  the  model  is  to  be  well  cleaned  with  plumbago  and  a  brush, 
and  its  back  fixed  in  wood,  leaving  only  the  required  surface  exposed. 
Take  a  piece  of  zinc,  about  five  ounces,  and  fasten  on  a  screw,  then 
attach  the  copper  wire  to  the  screw,  and  place  the  piece  of  zinc  in 
one  of  the  tubes  D,  suspending  at  the  same  time  the  model  through 
tlie  centre  hole,  E,  of  the  plate  B,  into  the  bath ;  when  the  plate  is 
taken  out  of  the  bath,  and  taken  oflf  the  model,  it  will  exhibit  a  bur- 
nish polish  or  dead  appearance,  according  to  the  preparation  of  the 
model  ;  it  will  also  be  found  to  be  good  and  pliable  metal,  bearing 
to  be  made  several  times  hot  without  injuring  or  destroying  the  copy 
of  the  finest  engine-turning  or  engraving. 

Preparation  for  Silvering. — First  dissolve  700  drams  of  sulphate 
of  soda  recently  prepared  in  four  parts  of  warm  filtered  water.  Se- 
condly, dissolve  25  drams  of  carbonate  of  soda  (when  for  use  with 
electric  currents,  but  when  to  act  by  simple  immersion,  75  drams  are 
used)  in  a  pint  of  warm  filtered  water.  Thirdly,  dissolve  31  drams  of 
moist  carbonate  of  silver.  When  these  solutions  are  cold,  mix  the 
sulphate  of  soda  and  the  carbonate  of  soda  together,  then  add  the 
rarbonate  of  silver,  and  stir  all  well  with  a  glass  stick  till  the  silver  is 
well  incorporated.    This  preparation  is  to  be  used  cold. 

Battery. — When  electric  currents  are  to  be  used  with  the  above 
pnrposes,  it  is  preferred  to  employ  the  battery  shown  in  fig.  2,  which 
is  constructed  as  follows  :  a  is  a  glass  jar  ;  b,  a  tube  of  charcoal ;  c,  a 
porous  vessel ;  and  e,  a  tube  of  amalgamated  zinc.  In  making  small 
articles  of  silver,  or  of  gold  as  hereafter  explained,  such  as  watch- 
oases,  three  such  batteries  connected  together  form  a  proper  strength 
for  the  purpose;  but  for  larger  articles,  more  such  batteries  must  be 
used.  Into  the  vessel  a,  put  nitric  acid  and  water,  mixed  in  equal 
quantities  ;  the  tube  of  charcoal,  b,  is  introduced  into  such  vessel,  a, 
and  the  porous  vessel,  c,  is  introduced  into  the  tube,  b,  and  the  liquid 
thould  then  nearly  fill  the  vessel  a.  Into  the  vessel,  c,  put  a  mixture 
of  i  oz.  sulpl>uric  acid,  1  oz.  common  salt,  and  two  pints  of  water. 
The  copper  bands,  d,  of  the  three  or  other  number  of  batteries  used 
are  to  be  connected  together,  and  these  metal  connections  are  to  be 
made  between  the  models  which  are  introduced  into  the  bath  to 
receive  precipitations  thereon;  the  copper  straps, /,  are  to  be  con- 
nected to  each  other,  and  the  one  from  the  last  battery  is  to  have  a 
piece  of  platinum  wire  soldered  at  its  end,  and  this  platinum  wire  is 
to  be  dipped  about  half  an  inch  into  the  liquor  of  the  bath. 

P  reparation  for  Gilding. — First  dissolve  375  drams  of  pure  phos- 
phate of  soda  in  4^  pints  of  warm  filtered  water.  Secondly,  dissolve 
50  drams  of  recently-prepared  sulphate  of  soda  in  half  pint  of  warm 
filtered  w.iter.  Thirdly,  dissolve  7  drams  of  perfectly  dry  chloride  of 
gold  in  half  pint  of  warm  filtered  water.  Take  the  solution  of  gold 
and  mix  it  with  the  solution  of  phosphate  of  soda,  then  add  the  sul- 
phate of  soda.  Care  must  be  taken  that  they  are  well  mixed.  This 
preparation  is  to  be  used  warm,  but  not  boiling.  Tbis  bath  is  to  be 
used  with  electric  currents,  preferring  to  use  tor  this  purpose  the  bat- 
tery above  described  for  silvering. 

Preparation  for  Gilding  by  Immersion, — First  dissolve  700  drams 
of  pure  pyrophosphate  of  potash  in  five  pints  of  warm  filtered  water; 
if  this  solution  is  not  clear,  filter  it  and  let  it  remain  till  it  is  cold. 
Secondly,  dissolve  7  drams  of  dry  chloride  of  gold  in  half  pint  of 
water,  then  pour  this  gently  into  the  pyrophosphate  of  potass,  taking 
care  to  stir  it  well.  This  preparation  to  be  used  warm.  This  bath  is 
to  be  used  in  like  manner  to  what  has  heretofore  been  done  when 
gilding  by  simple  immersion,  without  the  aid  of  electric  currents. 

To  prepare  an  electrotype  model  plate  for  gilding  or  silvering, 
after  it  has  been  in  the  hands  of  the  workman,  first,  put  it  in  the  es- 
sence of  turpentine  for  i  hour,  then  Wash  and  brush  it  well,  after 
which  put  it  in  nitric  acid  diluted  with  water  (i  oz.  of  nitric  acid  of 
commerce  with  two  pints  of  water),  to  take  away  the  oxide;  then 
place  it  ill  cold  water,  and  again  brush  it  with  rouge  to  give  bril- 
liancy ;  place  it  next  in  fresh-made  human  urine  lor  eight  or  ten 
minutes,  and  then  again  in  cold  water ;  the  plate  is  now  fit  for  gilding 
or  silvering  by  the  bath  above  described.  By  this  process  a  coating 
of  gold  or  silver  will  be  obtained,  which  when  taken  from  the  bath 
will  only  require  to  be  brushed  with  spirits  of  wine  and  rouge,  and  in 
less  than  half-a-minute  it  will  be  as  brilliant  as  when  taken  from  the 
model.  It  is  not  necessary  to  use  the  scratch-brush,  or  to  burnish  any 
part  of  the  plate,  which  is  always  required  after  other  modes  of  gild- 
ing and  silvering,  and  which  always  injures  fine  engine-turning  and 
engraving. 


ROTARY  ENGINES. 

William  Breynton,  of  the  Inner  Temple,  in  the  city  of  London, 
gentleman,  for  "certain  improvements  in  rotatory  steam-engines." — 
Granted  January  21 ;  Enrolled  July  21,  1847.  [Reported  in  the  Patent 

Journal.'] 

This  specification  is  accompanied  by  a  diagram  (see  the  figure) 
illustrative  of  the  principle  on  which  the  rotatory  engines  are  to  be 
constructed.  A,  B,  C,  D,  is  an  ellipse,  described  with  foci,  E,  and  F, 
half  the  major  axis,  or  transverse  diameter  of  which,  is  represented  by 
O,  B,  =:  a,  (a  known  nuniber=  1-5904)  whilst  half  the  minor  axis  or 
conjugate  diameter  is  represented  by  O,  A,  =  6,  (another  known  num- 


ber=r  1-5) ;  the  focal  distance  is  represented  by  O,  E,  and  0.  F,  =  c, 
(=  -524).     A,  K,  H,  L,  is  a  circle  described  with  centre  G,  and  radius, 
G,  A,  which  radius,  =  d,  (=  iof  O,  A,).     X,  Y,  represents  a  circle 
described  with  centre,  G,  and  radius  G,  O,^  e,  (='5) ;  the  remaining 
parts  will  hereafter  be  more  particularly  described  and  alluded  to; 
bat  it  may  be  as  well  to  observe  that  N,  S,  represents  a  piston  passing 
freely  through  the  centre  of  the  circle,  A,  K,  H,  L,  (and  having  a  slid- 
ing motion  in  the  direction  of  its  length,)  whilst  m,  n,  is  intended  to 
show  the  thickness  thereof.     In  an  engine  constructed  upon  the  prin- 
ciple above  shown,  A,  B,  C,  D,  then  would  represent  the  outer  iron 
case  as  it  would  appear  in  vertical  section,  and  which  case,  therefore, 
would  bj  of  an  elliptical  form,  although  employed  for  a  similar  pur- 
pose to  that  part  of  an  ordinary  steam-engine  known  by  the  name  of 
the  cylinder ;  below,  or  at  C,  would  be  the  foundation-plate,  upon 
which  the  said  elliptical  case  would  have  to  be  fixed.     A,  K,  H,  L, 
marks  the  plice  that  would  have  to  be  occupied  by  a  hollow  cylindri- 
cal shaft  or  piston-rod  (of  considerable  diameter),  and  which  is  placed 
at  such  a  distance,  it  will  be  observed,  from  and  above  the  centre  of 
the  elliptical  case,  A,  B,  C,  D,  as  that  the  circumference  of  the  said 
shaft  or  piston-rod  shall  come  in  contact  with  the  inner  surface  of  the 
elliptical  case  at  the  point.  A,  and  at  which  would  be  the  slide-valve 
so  arranged,  that  the  steam  might  be  introduced  into  the  elliptical 
case,  say  at  or  near  to  such  point.  A, or  at;:;,  when  by  acting  upon  the 
sliding-piston,  N,  S,  it  must,  thereby,  impart  a  rotatory  motion  to  the 
shaft,  A,K,H,L,and  the  steam  ultimately  would  be  discharged  through 
an  aperture  or  eduction-passage,  somewhere  near  also  to  the  point,  A, 
or  at/;  or  the  steam  might  be   introduced  and  allowed  to  pass  off 
through  the  ends  of  the  case,  if  found  advisable.     For  reversing  the 
engine,  or  causing  the  piston  and  shaft  to  move  in  a  contrary  direction, 
it  would  only  be  necessary  to  make  the  eduction-pipe  available  for 
the  passage  of  the  steam  out  of  the  cylinder,  by  altering  the  position 
of  the  cock  or  slide-valve,  and  in  the  usual  way,  the  shaft,  A,K,  H,L, 
most  pass  through  steam-tight  stulBng  boxes  at  each  end  of  the  case, 
and  revolve  in  bearings  in  the  upright  frame  attached  to  the  founda- 
tion-plate.    The  sliding  piston,  N,  S,  will  be  rectangular,  its  breadth 
being  equal  to  the  distance  between  the  ends  or  side-plates  of  the 
elliptical  case,  whatever  that  may  be,  and  its  length  (as  shown  at 
N,  S,)  equal,  or  nearly  so,  to  the  shorter  diameter  of  the  same.     Tbis 
piston  must  slide  through  a  slot  or  aperture  in  the  shaft  or  piston-rod, 
so  that  whilst  the  rod  moves  in  a  circular  direction,  the  sliding  piston 
moving  with  it  and  through  it,  performs  an  elliptical  course  by  reason 
of  the  pressure  of  its  extremities  against  the  inner  surface  of  the  case; 
and  the  ends  of  the  piston,  as  the  patentee  observes,  should  be  kept 
in  close  contact  with  such  inner  surface  of  the  case  by  aid  of  metallic 
packings  and  of  springs,  the  elasticity  of  the  latter,  by  exerting  a  con- 
stant outward  pressure  against  the  former,  serving  to  accomplish  such 
object. 
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The  shaft  or  piston-rod  may  be  of  any  proportional  part  of  the 
shorter  axis  of  the  ellipse,  the  longer  axis  being  varied  accordingly, 
and  so  thai  the  correct  principle  of  action  may  still  be  retained  ;  but 
the  proportion,  which  tlie  patentee  recommends  as  liaving  been  found 
to  bo  most  efficient  in  practice,  is  that  the  revolving  shaft  shall  (as 
seen  in  the  diagram)  have  a  diameter  of  not  less  than  two-thirds  of 
the  shorter  diameter  or  minor  axis  of  the  ellipse,  and  which  will  make 
the  longer  diameter  oi  major  axis  about  l-OG  times  such  shorter  dia- 
meter; for  if  the  diameter  of  the  revolving  shaft  or  piston-rod  be  ma- 
terially smaller  than  this,  the  figure  of  the  case  must  either  cease  to 
be  a  perfect  ellipse,  and  thereby  become  very  difficult  to  bore,  or  else 
the  increased  length  of  the  piston  will  involve  the  necessity  of  the 
metallic  packing  moving  through  a  very  considerable  space,  and  which 
would  be  inconvenient. 


MAKING  ZINC  AND  GAS, 

Daniel  Towers  Shears,  of  Bimkside,  Southwark,  for  "  Improve- 
ments in  the  treatment  of  zinc  ores  for  the  purpose  of  producing  zinc 
ingots,  rehich  improvements  are  applicable  to  the  reduction  of  other  ores 
and  metals."  (A  communicatiuu.)— Granted  January  19;  Enrolled 
July  19,  1847. 

The  invention  relates  to  making  zinc  from  ores  in  combination  with 
the  making  of  gas  for  the  [lurposes  of  light  and  heat  by  using  a  blast 
high  furnace  and  anthracite,  cpke,  charcoal,  or  other  suitable  fuel,  aud 
other  metals  may  be  made  at  the  same  time. 

Fig.  1. 


Fig.  1,  is  the  section  of  the  furnace  and  apparatus.  The  furnace 
a,  is  cliarged  through  a  funnel  6,  at  the  upper  part,  there  being  slides 
to  prevent  the  passage  off  of  the  gas  which  m;iy  be  at  the  upper  part 
of  the  furnace,  the  lower  slide  being  closed  when  the  upper  one  is 
opened  at  the  time  of  introducing  a  charge ;  tlie  upper  slide  being 
closed  when  the  lower  slide  is  drawn  out  to  allow  the  materials  to 
descend  into  the  furnace.  The  materials  for  charging  the  furnace  are 
raised  by  an  endless  chain  C.  If  iron  be  contained  in  any  of  the  ores 
or  materials  to  be  used  (and  such  is  found  sometimes  to  be  the  case), 
then  the  lower  part  of  the  furnace  is  to  be  made  suitable  for  tapping 
off  the  iron  from  time  to  time  in  precisely  the  same  manner  as  iron 
furnaces  have  heretofore  been  constructed.  No  claim  is  made  for  the 
construction  of  such  furnaces,  but  only  the  mode  of  making  zinc  there- 
in. At  the  upper  part  of  the  boshes  c,  the  furnace  is  contracted  under 
which  the  gas  and  the  vapours  of  zinc  accumulate  and  pass  off  through 
the  pipe,  d,  into  the  receiver  e.  The  pipe  d,  passes  through  the  ves- 
seiy,  which  has  a  flow  of  water  constantly  through  it,  passing  into  it 
by  a  pipe  g,  at  the  lower  part  and  off  at  the  pipe  A,  at  the  upper  part. 
Or  oil  may  be  used  in  place  of  water,  in  which  case,  as  long  as  the 
oil  is  kept  below  its  boiling  point,  it  will  indicate  that  the  gases  are 
not  carrying  off  zinc  vapours,  and  the  receiver  is  kept  sufficiently 
heated  to  prevent  the  zinc  solidifying,  which  it  is  preferred  to  do  by 


a  gas  burn'^r  supplied  with  gas  from  the  apparatns,  and  there  is  a  tap 
hole  at  the  lower  part  of  the  receiver  to  dr;'.w  off  the  zinc.  The  gas 
passes  from  the  receiver  through  a  pipe  ;,  in  order  to  convev  the  gas 
to  be  burned  for  any  desired  purpose,  whether  for  light  or  heat,  and 
it  may  be  used  for  roasting  the  ores  before  they  are  used  by  placing 
the  same  in  suitable  ovens  or  retorts,  and  heating  such  retorts  with 
the  gas.  This  furnace  is  similar  to  that  described  by  Mr.  Constable, 
in  his  patent  for  making  gases  from  anthracite  and  other  fuel  in  blast 
or  high  furnaces,  and  would,  if  no  ores  or  matters  capable  of  yielding 
zinc  be  introduced  with  the  fuel  simply  produce  gas,  but  by  introduc- 
ing roasted  zinc  ores  with  the  fuel  from  time  to  time,  zinc  will  be 
made  and  be  received  into  the  receiver,  thus  beneficially  employing 
the  heat  of  the  furnace.  The  quantity  of  ore  introduced  into  the  fur- 
nace may  be  varied  according  as  it  is  desired  to  make  a  large  or  a 
smaller  quantity  of  zinc.  Any  quantity  up  to  one  part  by  weight  of 
roasted  ore  to  three  parts  of  the  fuel  employed  is  recommended. 
Iron  or  other  ore  may  be  introduced  auJ  treated  with  the  zinc  ore. 


ELECTRIC  TELEGRAPHS. 

Alfred  Brett,  of  Holbom-bars,  gentleman,  and  George  Little, 
of  High-Holborn,  electrical  engineer,  for  "Improvements  in  electric 
telegraphs,  and  in  the  arrangements  and  apparatus  to  be  used  therein 
and  therewith,  part  of  mhich  improvements  are  also  applicable  to  time- 
pieces, keepers,  and  other  useful  purposes." — Granted  Feb.  1 1 ;  Enrolled 
Aug.  11,  1847.     [Reported  in  the  Mechanics'  Magazine.] 

The  improvements  claimed  under  this  patent  are  ten  in  number. 
We  shall  give  the  claims  in  the  words  of  the  inventors;  and  such  ex- 
planations of  them  as  may  be  necessary  to  show  their  general  scope 
also  nearly  in  their  own  words. 

First  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs, the  use  of  a  ring,  or  piece  of  metal,  partially  magnetised,  in 
combination  with  a  reel  or  coil  of  wire,  whereby  and  wherein  the 
electric  current  so  acts,  that  the  motions  take  place  in  a  direction 
transverse  to  the  axis  of  the  coil,  and  parallel,  or  nearly  so,  to  the 
planes  in  which  the  wire,  constituting  the  coil,  lies." 

The  electric  fluid  is  made  to  pass  through  a  number  of  coils  of  fine 
wire,  properly  coated  or  covered  with  silk,  or  other  suitable  non- 
conducting material;  which  wire  is  wound  round  a  flat  reel,  or  reels, 
of  ivory,  or  other  suitable  material.  The  ends  of  these  fine  wires  are 
alternately  brought  into  contact  with  the  galvanic  battery,  by  suitable 
arrangements,  whereby  the  current  is  made  to  act  on  and  give  motion 
to  a  partially  magnetised  ring,  or  piece  of  metal,  suspended  and 
moving  on  a  fixed  centre  irj  a  plane  parallel  to  the  side,  or  face,  of  the 
flat  reel,  about  which  the  wire  is  coiled;  that  is  to  say,  parallel  to  the 
planes  in  which  the  wire  is  so  coiled;  the  motions  of  this  partialis 
magnetised  ring  being  co'mmunicated  to  an  indicator,  or  indicators, 
wliose  motions  in  connection  with  a  peculiarly  arranged  dial-plate 
with  symbols  thereon,  may  be  employed  to  designate  letters,  figures, 
or  other  conventional  signals,  and  transmit  intelligence  by  meafLS  of 
electricity. 

The  patentees  say,  "We  wish  it  to  be  perfectly  understood,  that 
although  we  have  described  the  foregoing,  by  the  application  of  cir- 
cular coils  of  fine  wire  prepared  as  above  described,  wound  round  or 
upon  a  flat  circular  reel  or  reels,  in  conjunction  with  a  flat  metallic 
partially  magnetised  ring,  moving  parallel  with  such  coils  of  fine  wire 
for  the  giving  motion  to  inductors,  by  which  letters,  figures,  or  other 
conventional  symbols  are  designated  ;  the  same  motion  can  be  ob- 
tained, and  the  same  principle  applied,  by  other  modifications  and 
arrangements,  but  we  prefer  using  and  adopting  the  arrangement 
above  described." 

Several  exemplificatious  of  such  modifications  are  afterwards 
given. 

Second  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs, an  indicator,  or  indicators,  deriving  motion  respectively  from 
a  current  of  electricity  transmitted  through  a  coil  arranged  and  acting 
on  a  partially  magnetised  ring  or  piece  of  metal,  as  above  described, 
and  tlie  adaptation  of  such  motions  to  communicating  intelligence 
betveeen  distant  places." 

Third  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs, the  adaptation  of  an  indicator  or  indicators  to  a  dial-plate, 
constructed  and  arranged  as  described." 

On  the  dial-plate  are  two  vertical  columns  containing  numerals 
from  1  to  25.  The  centre  of  the  plate  is  retained  for  the  symbolic 
arrangement  of  letters  and  figures  by  which  the  whole  of  the  letters 
of  the  alphabet  can  be  designated.  When  the  indicators  are  in  a 
state  of  rest  they  are  in  au  angular  position;  but  when  put  in  action 
they  move  to  a  position  nearly  vertical,  but  are  prevented  from  pass- 
ing the  vertical  line  by  a  pendant  bar.     In  transmitting  a  signal  or 
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signals  llie  letters  of  the  alpliabet  are  designated  by  single  or  repeated 
motions  of  either  of  two  indicators  (right  and  left  hand),  or  both  in 
conjunction.  Thns  the  Utter  A,  which  is  placed  opposite  to  fig.  1,  is 
indicated  by  one  motion  of  the  left-hand  indicator;  the  letter  B, 
which  comes  opposite  to  fig.  2,  by  two  motions  of  the  same  indicator; 
the  letter  E  by  four  motions,  two  left  and  two  right;  and  so  on. 

Fourth  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs, the  working /«:»  indicators,  so  as  to  give  the  requisite  mo- 
tions by  means  of  a  single  handle  coustructed  and  arranged  as  de- 
scribed." 

Fi/lh  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs for  giving  audible  signals,  the  use  of  a  ring  or  piece  of  metal, 
partially  magnetised,  in  combination  with  a  reel  or  coil  of  wire,  as 
above  described,  whereby  and  wherein  the  electric  current  so  acts 
that  the  motions  take  |)lace  in  a  direction  transverse  to  the  axis  of 
the  coil,  and  parallel,  or  nearly  so,  to  the  planes  in  which  the  wire, 
constituting  the  roil,  lies,  and  actuate  suitable  apparatus  for  giving 
such  audible  signals." 

A  bell  or  gong  is  substituted  for  the  dial-plate  and  indicators,  and 
the  signals  expressed  by  striking  one,  two,  or  more  successive  blows 
on  the  bell  or  gong,  which  is  elfected  by  wheelwork,  for  which  no 
separate  claim  is  made. 

Sixth  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs, the  use  of  an  apparatus  for  conducting  the  atmospheric  elec- 
tricity to  the  earth,  in  which  the  two  semi-spheres  of  the  lightning- 
conductor,  as  usually  constructed  for  that  purpose,  may  be  adjusted  to 
or  from  each  other,  as  circumstances  may  require." 

In  lightning-conductors,  as  ordinarily  constructed,  there  are  two 
inelal  plates  (say  A,  A'),  which  are  fixed  to  and  kept  apart  by  blocks 
of  ivory,  and  two  semi-spheres  (c  and  c'),  which  are  made  fast,  one  to 
each  plate.  The  improvement  here  consists  in  making  the  serai- 
sphere  c  fast  to  the  plate  A  (as  usual),  but  attaching  the  other  by  a 
screw  to  the  plate  A',  "  by  which  means,  and  by  the  aid  of  a  regu- 
lating screw-nut,  the  serai-sphere  of  metal  may  be  brought  either 
closer  or  farther  distant  from  the  semi-sphere  c,  as  may  be  rendered 
necessary  by  the  expansion  or  contraction  of  the  instrument,  or  other 
circumstances." 

Sertn/h  Claim. — "We  claim,  as  an  improvement  in  electric  tele- 
graphs, the  insulator,  and  stretching  of  tiie  long  circuit  wires  upon 
and  by  means  of  an  insulator,  bell-shaped  in  the  interior,  so  as  to  pre- 
vent the  rain  establishidg  a  circuit  for  the  electricity  from  the  wire  to 
the  support  upon  which  the  insulator  is  affixed,  and  so  shaped  on  the 
exterior  as  to  admit  of  a  stretcher,  constructed  as  described,  being 
applied  at  pleasure,  to  stretch  tlie  long  circuit  wires  from  insulator  to 
insulator." 

These  insulators  are  to  be  made  of  glass,  earthenware,  porcelain, 
or  metal. 

Eighth  C/am.—"  We  claim,  as  an  improvement  in  electric  tele- 
graphs, a  deflector,  constructed  and  arranged  as  described,  in  combi- 
nation with  an  earth-plate  to  each  instrument,  whertby  the  electric 
current  may  be  diverted,  and  the  instruments  insulated  in  such  man- 
ner as  to  allow  the  instruments  at  two  or  more  stations  on  a  long 
line  to  communicate  with  each  other,  independently  of  the  other 
stations." 

Ni?!th  Claim. — We  claim,  as  an  improvement  in  electric  telegraplis, 
tlie  use  of  the  apparatus  called  'the  hydraulic  battery,'  in  which  the 
acid  to  the  sand,  c  r  other  retainer  of  moisture,  is  supplied  from  above, 
drop  by  drop,  and  escapes  from  below,  drop  by  drop,  so  as  thereby  to 
keep  up  continuously  a  percolation  through  the  sand,  or  other  retainer 
of  moisture,  and,  by  such  percolation,  carry  off' the  sulphate  of  zinc, 
and  prevent  its  becoming  crystallized  on  the  plate  ;  and  we  claim  the 
said  hydraulic  battery,  both  as  an  improvement  in  the  vvorking  of 
electric  telegraphs,  and  as  applicable  to  the  working  of  time-keepers 
or  clocks,  where  electricity  is  employed  as  a  motive  power,  and  for 
other  purposes  in  which  a  steady  uuiform  current  of  galvanic  electri- 
city is  required." 

Tttith  Claim. — "We  claim  for  time-keepers,  in  which  electricity  is 
a  moving  power,  the  use  of  a  ring  or  piece  of  metal,  partially  magne- 
tised, in  combination  with  a  reel  or  coil  of  wire,  as  above  described, 
whereby  and  wherein  the  electric  current  so  acts  that  the  motions 
take  place  in  a  direction  transverse  to  the  axis  of  the  coil,  and  parallel, 
or  nearly  so,  to  the  planes  in  which  the  wire,  constituting  the  coil,  lies, 
and  are  adapted  to  suitable  apparatus  for  measuring  and  indicating 
time." 

As  electric  time-keepers  require  but  a  small  power  for  keeping 
their  pendulums  in  motion,  "a  sufficient  current  may  be  obtained 
trom  two  series  of  any  one  kind  of  metal  (for  which  purpose  zinc 


or  iron  is  the  most  economical),  buried  in  the  earth ;"  and  "when 
zinc  is  used  for  the  series,  the  supply  of  electriciiy  may  be  aug- 
mented by  surrounding  one  set  of  the  plates  of  the  series  so  em- 
ployed with  a  solution  of  ammonia." 


IMPROVED  EXPANDING  DIE 

FOR     MAKING    DraIN-TiLES,    CoNDtJlTS,     TuBES,    ChIMNEY-POTS, 
AND   OTHER    ARTICLES    MOULDED   IN   ClaY. 

Registered  by  Joseph  Salt,  Brick-Maker,  Uxbridse-Common, 
Middlesex. 

The  advantages  of  the  improved  die  are,  that  with  the  same  ma- 
chine, much  larger  pipes  and  tubes  may  be  made  than  heretofore. 
The  improvement  is  shown  in  the  section,  fig.  1,  which  consists  of 

Fig.  1. 


Kg.    . 

three  parts  :  A,  the  centre  piece,  B  the  expanding  tube,  and  C  the 
die,  to  be  made  of  iron,  brass,  or  other  suitable  material. 

The  centre  piece,  A,  is  secured  to  the  plate  D  by  a  spindle,  and  the 
external  expanding  tube  B  is  also  secured  to  the  plate  D  by  screws  or 
bolts,  and  the  die  C  is  secured  to  the  expanding  tube  by'  screws  or 
bolts. 

The  clay  to  be  moulded  is  forced  through  the  aperture,  d,  of  the 
plate  D,  and  then  between  the  centre  piece  A,  and  the  expanding 
tube  B,  and  out  at  the  aperture  C. 

Fig.  2  shows  the  application  of  the  expanding  die  for  making 
circular  tubes  or  pipes. 


NOTES  OF  THE  MONTH. 

Railway  Lift  Bridge. — In  last  iS'ohtli's  Journal  we  gave  Mr.  Rastrick  as 
the  engineer  who  designed  the  bridge ;  we  have  since  been  informed  that  it 
was  designed  by  Mr.  Hood,  the  resident  engineer  of  the  Brighton  railway, 
and  that  some  alterations  have  been  made  in  the  design. 

An  "Architects',  Builders',  and  General  Fire  and  Life  Insurance,  &c.. 
Company"  is  about  being  established ;  already  a  preliminary  meeting  has 
been  held,  and  an  "  ad-interim  committee"  formed.  Among  the  names 
we  see  Mr.  George  Smith,  Mr.  Donaldson,  Mr.  Salvin,  Mr.  Sidney  Smirke, 
and  several  other  architects  and  builders. 
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I'niveritily  Calhge. — Tlie  classes  of  Engineering  ami  Architecture  at  Uni- 
versity College  liave  been  rendered  ninre  complete  by  tbe  recent  appoint- 
ment of  Eaton  Ilodgkinson,  Esq.,  as  Professor  on  tlie  Strength  of  Materials, 
and  on  Machinery.  The  lectnres  to  be  given  by  this  competent  experimen- 
talist will  include  important  results  not  previously  given,  and  the  theory  will 
be  illustrated  by  a  description  of  a  great  number  of  original  experiments 
upon  most  of  the  materials  used  in  construction,  such  as  cast  and  wrought 
iron,  building  stones,  timber,  &e.,  and  the  results  of  which  have  not  been 
published.  The  distribution  of  prizes  occurred  on  the  1st  of  July,  Sir  II. 
De  la  Beche  being  in  the  chair.  First  year's  course  : — Fine  Art :  Charles 
Poland,  1st  prize  and  1st  certificate;  T.  Watts,  2nd  prize  and  2nd  certificate. 
Science — Construction  :  11.  Darbisbire,  1st.  prize  and  1st  certificate  ;  Charles 
Poland,  2nd  prize  and  2nd  certificate  ;  T.  Watts,  3rd  certificate.  Second 
Year's  course: — Fine  Art:  W.  Tame,  1st  prize  and  1st  certificate ;  G.  13. 
Smith,  2iid  prize  and  2nd  certificate;  J.  W.  McKenzie,  3rd  certificate. 
Science— Construction  :  G.  P.  Boyce.  1st.  prize  and  1st  certificate;  W.  Tarne, 
2nd  prize  and  2nd  certificate  ;  G.  B.  Smith,  3rd  certificate. 

The  Royal  Italian  Opera.  Covent  Garden,  has  now  closed,  and  the  results 
of  the  season,  while  we  hope  they  have  given  every  encouragement  to  the 
lessee,  have  fully  responded  to  tbe  exertions  of  the  architect.  The  arrange- 
ments for  hearing,  seeing,  ventilation,  and  accommodation  have  been  per- 
fect, and  have  given  a  good  example  of  the  progress  of  comfort  in  public 
buildings. 

Kexn  Gardens. — The  works  at  these  gardens  are  proceeding,  and  Sir  Wil- 
liam Hooker  seems  determined  to  carry  out  a  botanic  garden,  ■  hich  shall  be 
the  finest  establishment  in  the  world.  The  grand  palm-bouse  is  in  a  forward 
state,  so  far  as  the  frame-work  is  concerned,  hut  we  doubt  whiiher  the  house 
vtill  be  in  a  fair  state  for  opening  before  1849.  A  small  museum  has  been 
built,  as  a  Museum  of  Economic  Botany,  which  will  in  time  rival  the  Mu- 
seum of  Economic  Geology. 

T/ie  New  Parliament  is  now  filled  up.  It  includes  many  parties  connected 
witti  the  railwav  interest.  Mr.  Robert  Stephenson  and  Mr.  Locke  represent 
the  engineers;  Mr.  W.  Cuhitt  and  Mr.  S.  M.  Peto,  the  railway  contractors. 
What  may  be  the  political  merits  of  these  new  members  we  do  not  know, 
hut  as  practical  men  they  will  not  be  without  their  value. 

Damp  Jfalls. — Dr.  Murray  recommends  when  damp  walls  proceed  from 
deliquescence,  in  the  case  of  muriate  of  soda,  &c.  in  intimate  combination 
with  sand  in  the  mortar,  it  is  only  necessary  to  wash  the  wall  with  a  strong 
solution  of  alum.  This  converts  the  deliquescent  salt  into  an  efHorescent 
one,  and  the  cure  is  complete.  Or  alum  may  be  added  to  the  plaster  in  the 
first  instance. 

Portable  Cannon. — The  American  papers  make  mention  of  a  new  sort  of 
cannon,  invented  by  a  Mr.  Fitzgerald,  v^hich  is  ao  constructed  that  it  may  be 
carried  by  band  or  on  horseback  over  mountains,  forests,  or  marshes,  where 
an  ordinary  cannon  would  be  altogether  useless.  It  consists  of  a  series  of 
circular  perforated  plates  of  tbe  best  wrought  iron,  }  to  J  inch  thick,  with 
well  planished  faces,  which  are  arranged  in  contact,  and  are  connected 
together  by  wrought  iron  rods  or  bolts,  passing  through  hole.s  near  the 
]ieriphery ;  the  bolts  having  strong  heads  at  one  cad,  and  a  screw  nut  at  the 
other,  whereby  tbe  plates  are  held  firmly  together.  Several  of  the  plates  at 
the  breach  are,  of  course,  solid,  and  without  the  hole  in  the  centre.  The 
series  being  thus  connected,  they  are  bored  and  polished  inside,  and  turned 
off  to  the  proper  shape  outside.  While  this  cannon  is  stronger  than  those 
of  common  cast  iron,  it  can  readily  he  dissected,  and  each  section  may  be 
shouldered  by  either  pedestrian  or  equestrian  artillerists,  and  when  required, 
the  parts  may  be  put  together  and  secured  ready  for  action  in  ten  minutes. 

A  Wire  Suspension  Bridge  is  now  erecting  over  the  Ohio,  which  will  be 
the  largest  structure  of  the  kind  in  the  world,  having  a  span  of  upwards  of 
1,000  feet,  whereas  that  of  Fribourg  is  but  of  800  feet. 

J  Railway  Club  for  engineers,  architects,  parliamentary  agents,  and  soli- 
citors,  is  proposed  to  be  established  in  the  vicinity  of  the  Houses  of  Parlia- 
ment. 

The  Revue  du  Havre  states  that  a  young  chemist  of  that  town  has  invented 
a  system  of  lights  for  ports  and  coasts,  consisting  of  a  thick  globe  of  glass,  in 
which  is  enclosed  a  preparation  giving  a  light  like  that  of  the  moon,  and  the 
cost  of  which  for  one  year  will  not  exceed  a  franc. 

Improvements  in  Gun-Cotton. — Mr.  Coathupe  recently  forwarded  to  the 
Chemical  Society  two  specimens  of  gun-cotton,  with  a  view  to  illustrate  the 
greatly  increased  explosive  eflects  that  are  to  he  derived  from  a  subsequent 
immersion  of  tbe  gun-colton,  when  properly  prepared  in  the  ordinary  way,  in 
a  saturated  solution  of  chlorate  of  potash.  "  Having  experimented  with 
solutions  of  nitrate  of  ammonia,  nitrate  of  potash,  nitrate  of  soda,  bichromate 
of  potash,  &c.,  for  the  purpose  of  increasing  the  explosive  properties  of  this 
interesting  substance,  1  can  afiirm  that  none  of  the  results  will  bear  the 
slightest  comparison  with  those  obtained  from  the  solution  of  chlorate  of 
potash,  either  in  rapidity  of  ignition,  or  in  intensity  of  flame.  Tbe  process 
adopted  for  preparing  the  enclosed  specimens  was  as  follows — viz. :  into  a 
mixture  of  equal  measures  of  strong  nitrous  acid,  and  of  oil  of  vitroil,  spec, 
grav.  1-8-1.5,  the  cotton  was  immersed  and  stirred  with  a  glass  rod  during 
about  three  minutes,  it  was  then  well  washed  in  many  waters  and  dried  ;  a 
jmrtion  of  it  was  then  soaked  for  a  few  minutes  in  a  saturated  solution  of 
chlorate  of  potash,  well  squeezed  and  dried." 


New  Fulminating  Powder. — M  Sobrero  in  a  paper  to  the  Academic  des 
Sciences,  Vans,  described  v^hat  be  calls  mannite  nilriiiue ;  viz.,  tbe  sub- 
stance called  niannite  obtained  from  manna,  honey,  6CC,,  and  treated  by 
nitric  acid.  The  mannite  nitriiiue  or  fulminating  mannile,  explodes  under 
the  blow  of  the  hammer  with  the  same  violence  as  fulminating  mercury, 
and  produces  in  its  decomposition  sufticient  heat  to  ignite  gunpowder.  Al. 
Sobrero  has  prepared  capsules  in  which,  instead  of  fulminating  mercury, 
is  placed  a  little  nitric  niannite  crystallized  in  alcohol,  and  discharged  a 
fowling-piece  with  them  several  times  with  the  same  certainly  as  with  the 
ordinary  capsules. 


LIST    OF    NE^V    PATENTS. 

GRANTEn  IN  ENGLAND  FROM  JULY  24,  TO  AVGUST  23,  1847, 

Six  Months  allowed  for  Enrolment,  unless  otherwise  eocpressed. 

John  Piatt,  of  Oldham,  Lancashire,  and  Thomas  Palmer,  of  the  same  place,  for  "  cer. 
tain  Improvements  in  machinery  or  apparatus  for  making  cards,  also  for  preparing  and 
spinning  cotton  and  other  fibrous  materials,  and  for  preparing  and  dressing  yam,  and 
weaving  the  same.'*— Sealed  July  24. 

Charles  De  Bergue,  of  Arthur-street,  West,  City,  for  *'  Improvements  in  buffing  and 
traction  apparatus,  and  in  springs  for  railway  and  other  carriages.*'— July  26. 

Alfred  Ceal,  of  Aldgate,  manufacturer,  and  Henry  Bear,  of  New-road,  manufacturer,  for 
"  Improvements  in  the  manufacture  of  tobacco."— July  L'S. 

Edward  Hyan,  of  Park-place,  Bays  water,  Middlesex,  for  "  Improvements  in  consuming 
tbe  smolce  aud  economizing  the  fuel  of  steam-engines,  breweries,  and  manufactories 
generally." — July  28. 

James  Morison,  of  Paisley,  shawl  manufacturer,  for  "  Improvements  in  applying  power 
in  propelling  or  moving  carriages,  and  in  giving  motion  to  machinery." — July  211. 

Joseph  Paul,  of  Thorp  Abbott's-hall,  Norfolk,  farmer,  for  "Improvements  io  cutting 
or  forming  drains  in  land,  and  for  raising  subsoils  to  the  surface  of  land." — July  29. 

Francis  Starr,  of  Warwick,  for  "anew  jet  for  the  delivery  of  water  and  other  fluids, 
which  he  styles  the  *  Protean  Jet.'  "—July  211. 

William  Baines,  of  Norwich,  inspector  of  railways,  for  "  Improvements  in  the  manu- 
facture of  parts  of  railways,  and  in  tbe  bearings  of  machinery,  and  in  apparatus  used  in 
constructing  railways  " — July  29. 

Alfred  Vincent  Newton,  of  6G,  Chancery-lane,  mechanical  draughtsman,  for  "an  Im- 
proved kiln,  or  oven,  for  firing  porcelain  aud  other  similar  ware." — July  29- 

WiUiam  Phillips  Parker,  of  48,  Lime-street,  City,  gentleman,  for  "  on  Improved  OKide 
of  manufacturing  cigars." — July  29. 

George  Withereli,  of  New  York,  America,  for  "  Improvements  in  manufacturing  or 
working  iron  for  various  useful  purposes." — July  29. 

Stopford  Thomas  Jones,  of  Stamford-street,  Surrey,  for  "  Improvements  in  steam- 
engines,  and  in  machinery  for  propelling  vessels." — July  29. 

John  Hastie,  of  Greenock,  Scotland,  engineer,  for  "Improvements  in  the  application 
of  steam  power  to  turn  certain  kinds  of  mills  or  machines  with  a  continuous  rotnry 
motion."— July  29. 

Hector  Sandeman,  of  TuUock  Bleachfield,  in  the  county  of  Perth,  bleacher,  for  "cer- 
tain Improvements  in  the  materials  and  processes  employed  in  dressing,  cleaning,  scour- 
ing, and  bleaching  certain  textile  fabrics,  and  the  materials  of  which  such  fabrics  are 
composed." — July  31. 

Theodore  Fletcher,  of  BirmlHpham,  brass-founder,  for  **  an  Improved  manufacture  of 
speculums  for  various  purposes."- August  3. 

John  Vule,  of  Sanchlehall-street,  in  the  city  of  Glasgow,  practical  engineer,  for  "cer- 
tain Improvements  io  railway  chairs  used  on  railways,  and  in  fixing  the  same.,' — Aug.  3. 
Joseph   Bourne,  of  Derby  Pottery,  in  the  county  of  Derbv,  for  "  Improvements  In  the 
construction  of  kilns  for  burning  stone  ware  and  brown  ware." — Aug  4. 

Arthur  Boyle,  of  Birmingham,  umbrella-frame  maker,  for  "  Improvements  in  the  ma- 
nufacture of  buttons."- Aug.  4. 

William  Broadbeut,  of  Manchester,  for  "  Improvements  in  the  manufacture  of  paper." 
—Aug.  5. 

James  Simister,  of  Birmingham,  manufacturer,  for  "  Improvements  in  the  manufactare 
of  slays  and  belts."— Aug.  .'>. 

Thomas  Blrchall,  of  Ribbleton,  in  the  county  of  Lancaster,  for  "  Improvements  In 
folding  newspapers,  and  other  papers."- Aug.  5. 

Benjamin  Bailey,  of  Leicester,  machine.maker,  for  "  Improvements  in  the  manufacture 
of  knitted  fabrics."— August  G. 

Edward  William  Eaton,  of  New  Windsor,  Berks,  bachelor  of  medicine,  for  "  certain 
Improved  machinery  for  preventing  accidents  on  railways."— August  19. 

Osborne  Reynolds,  of  Dedham,  Essex,  clerk,  for  "  Improvements  in  making  hop-poles, 
bundles,  fencing  ropes,  baskets,  or  wicker-work,  and  other  similar  articles." — August  19. 
\\'illinm  Bacon,  of  Bury,  in  the  county  of  Lancaster,  engineer,  for  "certain  Improve- 
ments in  steam-engines."— August  19. 

William  Eaton,  of  Camherwell,  Surrey,  engineer,  for  "certain  Improvements  in  raising 
water  and  other  liquids  from  one  level  to  another."- August  19. 

Orlando  Brothers,  of  Blackburn,  in  the  county  of  Lancaster,  for  "  certain  Improve, 
ments  in  the  method  of  manufacturing  retorts,  and  In  the  machinery  or  apparatus  ton- 
netted  therewith."— August  19. 

Archibald  Tarries,  of  Preston,  in  the  county  of  Lancaster,  gentleman,  for  "  Improve- 
ments in  propelling  carriages  on  common  roads.'* — August  19. 

Francois  Augustus  Renard  of  40  Rue  du  Bocher,  Paris,  merchant,  for  "  Improvements 
in  preserving  and  colouring  wood."— August  19. 

James  Webster,  of  Sneinton,  In  the  county  of  Nottingham,  engineer,  for  "  an  atmo- 
spheric buffer,  to  be  applied  to  carriages  and  other  vehicles  travelling  on  railways." — 
August  19. 

Aime  Boura,  of  Rathbone-place,  Middlesex,  dyer  and  scourer,  for  "  Improvements  in 
extracting  colouring  matters."— August  19. 

AlexHnder  Speid  Liringstone.  of  No.  7,  Bridge-place,  Lewishara.  Kent,  civil  engineer, 
for  "  certain  Improvements  in  the  construction  of  locomotive  engines  intended  to  be  used 
on  railways."— August  21. 

Thomas  Dawson  Pruday,  of  the  Freemason's  Tavern,  Great  Queen-street,  Middlesex, 
cook,  for  "  certain  Improvements  in  apparatus  for  reducing  vegetable  and  other  sub- 
stances  to  amall  particles."— August  23. 
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THE  CARLTON  CI.UB-HOUSE. 
(With   att    Engrailing,   Plate   XV.) 

Since  Mr.  Smirke  chose  to  forego  the  opportunity  of  exhibiting  a  production 
of  his  own,  under  such  peculiarly  advantageous  circumstances  as  the  occasion 
afforded,  we  are,  for  several   reasons,  very  glad  that  for  a  work  of  reproduc- 
tion he  has  gone  to  the  example  he  has  done.     Independently  of  its  intrinsic 
merit,  we  welcome  that  composition  of  Sansovino's  as  being  likely  to  dis- 
abuse us  of  many  prejudices, — although   prejudices  are  apt  to  be  so  dread- 
fully obstinate  and  inveterate,  that  it  may  be  questioned  if  even  ocular  de- 
monstration will  help  to  correct  them.   The  Library  of  St.  Mark  at  Venice, — 
of  which,  we  presume,  our  readers   are  fully  aware  that   the  new  facade  of 
the  "  Carlton"  is  a  direct  copy,  the  original  design  being  so  well  known  by 
engravings  of  it  in  various  architectural  publications, — is  so  admirably  con- 
trary to  all  rules  and  all  systems  of  the  orders,  as  quite  to  confound  them, 
and  to  nonplus  that  plodding  sort  of  criticism  which  speaks  according  to 
book,  orthodoxly  enough,  of  course,  but  sometimes  very  stupidly.     Had  Mr. 
Smirke  himself  ventured  to  deviate  in  the  same  degree,  or  even  half  as  much, 
from  "  approved  recipes"  for  the  orders,  he  would  most  assuredly  have  been 
taken  to  task  by  small  critics  for  his  extravagant  licentiousness, — would 
perhaps  have  been  put  into  the  same  category  with  Borromini,  at  least  have 
been  sneered  at  by  the  fribbles,  for  his  conceit  in  presuming  to  make  so  ex- 
ceedingly free  with  the  established  and  only  legitimate  proportions  of  the 
ancient  orders.     To  one  who  is  acquainted  with  the  orders  only  formally, — 
who  knows  them  only  by  rote,  as  a  schoolboy  does  his  grammar,  Sansovino's 
treatment  of  them  must  appear  most  extravagant,  and  little  less  than  de- 
testable ;  to  the  eye  of  an  artist,  on  the  contrary,  it  will  show  itself  to  be 
truly  admirable,  because  highly  effective  ; — and  what,  let  us  ask,  is  the  pur- 
pose and  object  of  architecture  as  art,  except  to  produce  effect  ? — since, 
take  away  that,  and  it  becomes  mere  building,  than  which  common-sense, 
if  we  are  to  abide  by  mere  common. sense,  demands  no  more. 

In  Sansovino  the  artist  predominated  over  the  architect, — that  is,  over  the 
regularly-trained  one,  he  being  less  attentive  to  direct  authority  and  precedent 
— as  far,  at  least,  as  the  orders  are  concerned — than  to  artistic  sentiment  and 
effect.  He*  was  more  of  the  sculptor,  or  we  may  say  of  the  artist,  than  the 
mere  architect.  As  if  for  the  purpose  of  exemplifying  that  line  of  Pope's, 
which  says : 

"  And  snatcti  a  grace  beyond  the  rules  of  art," 
he  mapped  his  fingers  at  rules,  and  proportioned  the  entablature  of  the 
Ionic  or  upper  order,  rather  to  the  entire  elevation  than  to  the  columns  them- 
selves, it  being,  in  fact,  somewhat  more  than  half  the  height  of  the  latter,  in 
bold  defiance  of  the  regulations  laid  down  by  such  exemplary  martinets  as 
Messrs.  Vitruvius,  Palladio,  Viguola,  and  Co.  In  palliation  of  this  enormity, 
it  is  alleged  to  have  been  in  a  manner  forced  upon  hira  by  the  necessity,  at 
least  desirableness,  of  making  his  building  agree  in  height  with  the  adjoining 
Procuratic  Vecchie  in  the  Piazza  di  San  Marco.  Yet  as  no  such  consideration 
can  possibly  have  influenced  Mr.  Smirke,  it  maybe  presumed  that  he  adopted 
the  license  for  the  sake  of  the  happy  artistic  effect  attending  it,  knowing 
also  that  he  himself  was  well  shielded  from  the  reproach  of  desperate  inno- 
vation and  disregard  of  all  system,  since  he  has  only  adhered  to  his  precedent 
for  it. 

Besides  serving  as  an  excellent  lesson  against  narrow  priggish  systems 
respecting  proportions — which  some  have  laboured  to  reduce  to  the  "  rule 
of  thumb," — such  an  example  as  Sansovino's,  and  as  here  carried  out  by  Mr. 
Smirke,  may  be  efficacious  in  correcting  that  excessive  tameness  and  penu- 
riousness  in  architectural  design  which  we  have  been  wont  to  dignify  to  our- 
selves by  the  flattering  epithets  of  "  chaste"  and  "  simple."  It  is  true,  thanks 
in  a  great  measure  to  Mr.  Barry,  the  miserable  "  starvation  style" — more  in- 
tolerable perhaps  than  even  the  mere  "  hole-in-the-wall"  style — has  been 
brought  into  disrepute;  still,  some  specimens  of  bolder,  freer,  and  more 
copious  modes  of  decoration  than  we  have  hitherto  been  accustomed  to  in 
modernf  architecture,  are  desirable.  We  need  something  too  to  correct  our 
taste  for  that  flashy  and  frivolous  mushroom  sort  of  design  which  puts  a 
showy  barrack-looking  front  to  a  mile-long  range  of  houses,  and  then  dubs 
such  brummagem  a  "  Terrace." 

Not  very  many  years  ago, — when  such  truly  prosaic  buildings  as  Stafford- 
house  were  looked  upon  almost  as    architectural  marvels,  and  as  indicating 

*  For  some  account  of  him  we  refer  our  readers  to  what  can  be  more  easily  referred  to 
than  Temanza,  the  second  series  of  Gailhabaud's  Ancient  and  Modern  Architecture,  ac- 
companying the  description  of  the  very  edifice  which  has  now  been  repeated  in  Pall- 
Wall. 

t  We  here  employ  the  term  "  modern"  in  contradlstinctiOD  from  medieeyal  architec- 
ture and  imitations  of  it. 
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nearly  a  seven-league-boot-stride  forward  in  taste— the  idea  of  such  a  facade  as 
is  the  new  portion  of  the  Carlton  Club-house,  would  have  been  deemed  most 
startlingly  extravagant.  It  certainly  does  make  the  original  Club-house, 
which  still  stands  by  it  entire  and  intact,  cut  a  more  dowdy  and  dismal  figure 
than  ever.  The  contrast  bet«  een  the  two  is  positively  curious,  and  worth  being 
recorded  by  the  pencil,  ere  the  first-mentioned  structure  be  removed  to 
make  way  for  the  completion  of  the  other.  Not  the  least  curious  circum- 
stance  of  all  is  that  two  such  strongly  antithetical  and  antagonistic  tastes 
should  be  exhibited  in  the  works  of  two  brothers,  who  most  assuredly  do  not 
at  all  fraternise  in  their  architectural  sympathies.  The  contrast  presented 
by  the  old  (although  not  very  old)  and  the  new  Club-house  may,  besides, 
be  taken  as  an  index  of  the  revolution  in  architectural  taste  generally,  for  per- 
haps neither  would  Sir  Robert  venture  to  propose  such  a  design  now,  nor 
would  Mr.  Sydney  Smirke  have  thought  of  bringing  forward  Sansovino  in 
the  days  of  architectural  purity,  innocence,  and  water  gruel.  Sir  Robert's 
work  will,  of  course,  be  very  shortly  expunged ;  not  so,  however,  that  of 
Soane  in  the  adjoining  ducal  residence,  unless  his  Grace  of  Buckingham 
should  now  be  spirited  up  into  contributing  his  share  towards  the  architec- 
tural eclat  of  PuU-.Mall,  by  giving  his  mansion  a  new  fa9ade  in  aristocratic 
palazzo  costume,  to  which  latter  it  makes  no  pretensions  at  all  at  present, 
although  when  first  erected  it  was  perhaps  considered  both  ducal  and  dignified 
enough.  Whether  that  be  ever  done  or  no,  the  ducal  Buckingham-house  in 
Pall-Mall  will  be  less  shamed  by  comparison  with  the  new  Carlton,  notwith- 
standing that  it  is  in  immediate  juxtaposition  with  it,  than  the  royal  Buck- 
ingham-palace  in  the  Park,  the  building  added  to  the  latter  being  a  con- 
temporary work.  Sansovino  was  surely  wanted  there,— at  least  might  have 
been  consulted  on  that  occasion. 

With  regard  to   what  Mr.  S.  Smirke  is  doing  in  Pall-Mall,  we  could  wish 
that  as  the  design  is  so  notoriously  a  copy,  he  had  adhered  more  strictly  to 
the  original  in  one  or  two   particulars  wherein  he  has  now  deviated  from  it, 
not  at  all  for  the  better.    Some,  indeed,  there  are  which  called  for  correction, 
— the  balustrading  in  particular,  for  it  is  not  of  the  best  proportions ;  and 
the  balusters  themselves  are,  at  least  in  our  eyes,  decidedly  ugly,  and  seem 
designed  rather  for  wood. work  than  stone.     But  the  omitting  the  moulded 
archivolts  to  the  arches  within  the  lower  order  is  assuredly  no  improvement, 
because   it  does  away  with   that  attention  to  keeping  and  consistency  of 
character  with  which  Sansovino  treated  both  his  orders  in  that  composition, 
assimilating  them  as  to  general  style.      The  Doric  is  of  professedly  ornate, 
or  we  may  say  florid,  desciption.     It  does  not  even  so  much  as  pretend  to 
Doricism,  except  normally  and  nominally,  by  having  the  usual  indicial  marks 
appropriated  by  custom  to  that  order.      Quite  as  much  do  we  regret  the 
omission  of  sculpture  in  the  metopes  of  the  frieze,  and  regret  it  all  the  more 
because   such  embellishment  would   have  been  a  very  great  novelty  here, 
there  being,  as  far  as  we  are  aware,  not  a  single  example  in  all  the  country 
of  a  Doric  entablature  so  enriched — not   even   among   those   ultra-Greek 
porticos  which  modestly  call  themselves  "  after  the  Parthenon."     The  only 
excuse  that  might  else  have  been  alleged  for  the  omission— and   a   most 
provoking   one  it  is— is  taken  away  by  the  building  itself,   which    totally 
forbids  the  supposition  that  the  retrenchment   of    such  decoration,  which 
contributes  so  much  to  the  unity  of  ensemble  in  the  original  structure,  was 
occasioned  by  any  mere  money-sparing  considerations.     If  the  tone  of  deco- 
ration was  to  be  at  all  moderated,  it  ought  to  have  been  done  more  uni- 
formly, so  as  to  preserve  keeping.     Happily,  it  is  still  in  time  to  amend  the 
error  in  some  degree  ;  wherefore  we  would  advise,  that  in  the  centre  part  of 
the   composition  the  Doric  frieze  should  have  its  metopes  sculptured.     Such 
variation  there  from  the  rest  of  that  entablature,  while  it  would  give  us  a 
very  desirable  specimen  of  such  embellishment,  would  be  a  difference  con- 
ferring no  more  than  a  very  allowable  kind  of  distinction  on  the  central 
portion  of  the  facade.     At  any  rate,  we  would  not  only  recommend,  but 
earnestly  entreat  Mr.  Smirke  to  re-consider,  ere  it  be  altogether  too  late,  his 
entrance  porch  and  the  door  within  it.     How,  with  Sansovino  before  his 
eyes,  he  could  have  conceived  the  idea  of  such  a  porch  is  to  us  incompre- 
hensible,— a  small  loggia  of  that  kind,  with  an  entablature  whose  architrave 
is  supported  on  columns  alone,  being  quite  at  variance  with  the  mode  so 
systematically  observed  for  the  rest  of  the  fafade.     Why  not  fill  up  the  front 
of  the  porch  with  an  open  arcade  similar  to  those  of  the  ground-floor  in  the 
original    building?       Besides   keeping  up  consistency  of    design,  it  would 
give  the  expression  of  compactness  to  that  projecting  feature,  and  boldness 
of  effect  in  regard  to  light  and  shade.     It  would  produce  greater  richness 
also,  as  the  arch  would,  almost  as  matter  of  course,  have  arcbivolt  mould- 
ings, as  ought  also  to  have  the  window  on  each  side  of  the  porch  in  that 
division  of  the  front ;  not  forgetting  sculpture  in  the  spandrels  of  the  arches 
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as  in  the  upper  story,  at  least  not  for  tliat  of  the  porch.  Hardly  need  we 
add  that  the  doorway  ouglit  to  form  a  corresponding  arch  to  that  in  front, 
or  that  the  ceiling  should  be  likewise  semicircular  and  coffered.  If  this 
would  not  materially  improve  the  whole  design,  and  render  it  more  true  to 
the  spirit  of  Sansovino's  work,  we  are  willing  to  forfeit  for  the  future  our 
pretensions  to  judgment  in  such  matters. 

With  regard  to  the  species  of  polychromy  introduced  in  the  exterior,  by 
employing  dark  polished  granite  for  the  shafts  of  the  columns,  it  remains  to 
be  seen  how  it  will  hear  the  test  of  time,  when  the  granite  shall  have  lost 
its  lustre,  and  the  rest  of  the  stone-work  be  tarnished  and  discoloured.  At 
present,  the  effect — of  which  an  outline  elevation  conveys  no  idea — is 
striking  and  vivacious  enough,  perhaps  somewhat  more  so  than  is  exactly 
desirable  for  other  neighbouring  facades.  It  is,  however,  a  question  whether 
colour  does  not  require  to  be  carried  out  a  little  more,  and  whether,  if  they 
were  not  to  be  sculptured,  the  metopes  of  the  Doric  frieze  might  not  very 
properly  have  been  filled  in  with  polished  granite  also,  like  the  panels  on  the 
Ionic  frieze,  the  form  of  which  last-mentioned  ornaments  might  have  been 
improved,  they  being  now  of  more  fanciful  and  arl)itrary  than  tasteful  de- 
sign.— Our  remarks  are  as  impartial  as  they  are  free  :  whoever  had  been  the 
architect,  whether  Mr.  Barry  or  Sir  Robert  Smirke,  we  should  have  spoken 
of  the  "  Carlton"  facade  just  the  same,  except  that  had  it  been  the  latter, 
we  should  have  heartily  congratulateil  him  on  his  emancipation  from  pseudo- 
Crecism,  and  his  adoption  of  a  style  that,  be  it  ever  so  impure,  recommends 
itself  by  Artistic  spirit. 


CANDIDUS'S    NOTE-BOOK. 
FASCICULUS  LXXIV. 


'*  I  must  have  liberty 
Withal,  as  Urge  a  charter  as  the  winds. 
To  blow  on  whom  I  please." 


I.  Archaeology  may  be  likened  to  fire, — not  on  account  of  any  brilliancy 
and  vividity  that  it  possesses,  for  to  say  Ihe  trulh,  it  is  apt  to  give  out  far 
more  smoke  than  flame,  but  this  it  has  iu  common  with  tire,  that  it  is  a  good 
servant,  but  an  intolerably  bad  master.  So  long  as  archeology  is  made 
only  an  auxiliary  study  to  Architecture  and  Fine  Art,  it  is  serviceable 
enough.  With  that,  however,  it  is  not  content,  or  more  properly  speaking, 
those  who  call  themselves  arcliaeologisls,  are  not  content  to  have  it  kept 
within  its  proper  bounds.  They  insist  upon  its  being  allowed  to  become 
quite  dominant  and  rampant,— completely  dictatorial.  They  themselves, 
knowing  merely  what  has  been  done,  and  limiting  the  powers  and  capa- 
bilities of  art  just  to  their  own  little  iie  plus  ulira,  beyond  which  they  have 
not  an  idea,  insist  upon  nothing  being  done  that  cannot  be  shown  to 
have  been  done  before  ;  thereby  cither  insolently  denying  that  we  of  Ihe 
present  day  possess  any  sort  of  genius  or  talent,  or  still  more  insolenlly  re- 
fusing us  the  privilege  of  exercising  it.  And  what  do  architects  them- 
selves do?  They  qurtke  and— are  sileut,  or  else  fawn  and  flatter,  thank- 
ful, perhaps,  that  nothing  worse  than  mere  indignities  are  cast  upon  them. 
>iay,  some,  who  would  be  thought  to  have  the  iuteresls  of  architecture 
oliietiy  at  heart,  seem  to  do  all  in  their  power  to  throw  it  into  the  shade, 
and  bring  forward  in  lieu  of  it  the  most  anile  rubbish  imaginable,— such 
arrant  rotten  lumber  that  a  sensible  antiquarian  is  downright  ashamed  of 
it. 

II.  Unless  it  be  restrained  by  that  judgment  and  discrimination  which 
will  render  it  subservient  to  the  advancement  of  Art,  archaeological  study 
comes  to  be  considered  an  end  rather  than  a  means,  as  which  latter  alone 
it  is  of  any  value  to  the  architect,  r]w>(id  architect.  It  may,  indeed,  enable 
him  to  talk  or  write  very  learnedly,  and  to  display  a  deal  of  recondite 
erudition  and  curious  research  ;  yet,  if  he  addicts  himself  to  it  in  such  man- 
ner as  to  make  it  at  all  his  hobby,  it  will  play  him — or  else  cause  him  to 
play,  many  strange  hobbjhorsicil  pranks.  He  will  be  always  looking 
backwards  when  he  should  be  looking  forwards, — will  even  be  afraid  of 
getting  onward  a  step  forwarder  than  Precedent  will  permit  him. 
Ihat  same  Precedent — or  rather  the  nonsensical  and  superstitious  reve- 
rence atl'ected  for  it,  is  maile  a  pos  lue  dead  weight— a  millstone  hung 
round  the  neck  of  Art.  It  is  a  chain  apoareully  bestowed  on  it  as  a  badge 
of  honour,  but  made  use  of  in  reality  as  u  halter  wherewith  to  strangle  it. 
Nor  is  it  au  overweeoiuj   tonduess  for  medieeval  aicha;ology  alone  that  is 


to  be  deprecated,  that  for  classical  antiquity,  with  its  consequent  blind  and 
indiscriminate  deference  to  classical  authority,  being  equally  apt  to  mislead 
— or  if  not  exactly  to  mislead,  to  fetter,  impede,  and  retard.  Far  better, 
in  all  probability,  would  it  have  been  for  Wilkins,  had  he  never  seen  either 
Athens  or  Magna  Grecia  ; — better  at  least  had  he  dismissed  them  and 
Vitruvius  entirely  from  bis  thoughts  whenever  he  sat  himself  down  to  de- 
sign, and  instead  of  thinking  of  what  had  been  done,  had  sludiiusly  be- 
thought him  how  to  make  the  most  of  the  subject  in  hand,  had  considered 
what  new  ideas  it  might  be  made  to  produce,  and  how  artistic  effect  might 
best  be  secured  for  it.  Hut,  alas !  artistic  composition  and  artistic  effect 
were  almost  the  very  last  things  that  be,  like  many  others,  ever  thought  of. 
Had  not  such  been  the  case.  Downing  College  would  have  exhibited  a  very 
different  piece  of  design  from  what  it  now  actually  does, — pseudo  Grecism 
in  all  its  pedantry  and  all  its  dulness.  Neither  would  the  same  architect 
have  vapoured  so  much  as  he  did  about  the  mere  iotercolumniatiun  of  the 
portico  of  the  National  Gallery,  but  would  have  attended  much  more  to  the 
general  composition  of  that  fayade.  The  eye  of  an  arch^ologist,  and  that  of 
an  artist — and  an  architect  ought  to  be  one — have  very  different  powers  of 
vision.  The  former  is  so  myopic  that  it  cannot  discern  a  single  inch  be- 
yond Precedent,  while  the  other — we  are  speaking  of  the  true  artist — can 
discern  with  prophetic  ken,  liAuf  will  be  Precedent  to  after-ages.  It  is  all 
Nery  well  to  understand  Precedent,  but  to  be  enslaved  by  it  is  equally  ab- 
surd and  despicable. 

III.  In  a  letter  from  a  friend  who  is  now  a  temporary  resident  at  Edin- 
burgh, I  have  lately  received  some  exceedingly  clever  and  welcome  criti- 
cism on  the  architecture  of  the  self  styled  Woilern  Athens, — which  desig- 
nation, by -ihe-by,  he  observes  is  a  complete  misnomer  as  far  as  architecture 
is  concerned,  although  Scotchmen  may  be  sutKciently  Greek  in  some 
respects.  After  expressing  a  rather  mean  opinion  of  the  Gothic  architec- 
ture of  Scotland  generally,  which,  he  says,  alTords  no  studies  worth  the 
attention  of  an  English  architect,  my  correspondent  adds,  "the  general 
rate  of  recent  imitation  of  that  style,  in  Edinburgh,  is  lamentably  below 
even  the  local  standard  of  antiquity.  The  exterior  of  the  Assembly  Hall 
has  unquestionably  many  fine  parts,  but  where  is  the  climax  which  the  an- 
cient builders  produced,  in  the  interior  ?  The  Scott  Monument  again,  the 
boast  of  all  Edinburgh,  obtrudes  itself  upon  you  in  twenty  different  sizes 
in  every  print-shop — is  painted  on  every  snuff-box — graven  in  metal — 
yea  I  built  up  in  confectionary  ;  yet  no  architect  would  now  get  practice 
in  England  in  the  Gothic  line,  on  the  strength  of  such  a  master-piece — I 
might  say  such  a  missij  piece  as  that  same  Scott  Monument ; — so  defective 
is  it  in  detail,  and  most  signally  so  in  the  proportion  and  graduation  of  its 
lower  story,  which,  from  almost  every  point  ol'  view,  reduces  its  apparent 
height  one-third.  Instead  of  the  thousandand-one  representations  of  that 
precious  Monument,  I  would  far  rather  see  one  satisfactury  view  of 
Donaldson's  Hospital,  the  finest  building  in  Edinburgh,  ancient  or  modern. 
In  this  structure,  designed  for  similar  objects  as  George  Heriot's  founda- 
tion, we  have  a  very  successful  adoption  of  the  combined  forms  known  as 
Elizabethan,  and  exemplified  in  Burleigh.  Like  Heriot's  Hospital,  its 
plan  is  quadrangular,  with  a  tower  at  each  corner,  flanked  by  four  ogive- 
domed  turrets,  and  a  corresponding  tower  of  bolder  and  loftier  desiga 
marks  the  centre  of  the  principal  or  southern  front." — Thus  much  by  way 
of  specimen,  and  1  hope  my  friend  will  be  induied  to  work  out  his  remarks 
fully  in  extenso,  and  give  them  iu  some  shape  or  other  U>  the  public,  who 
will  then  for  the  very  first  time  get  any  thing  at  all  like  intelligent  criticism 
relative  to  the  architecture  of  the  northern  capital,  and  ils  public  buildings 
One  thing  there  is  which  the  Edinburghers  themselves  might  do,  at  least  get 
done,  which  is,  instead  of  publishing  again  and  again  ad  vauseum  the 
Scott  Monument,  to  publish  a  collection  of  some  of  their  best  edifices, 
illustrated  architecturally  by  plans  and  elevaiions,  in  some  such  economic 
form  as  the  "  Public  Hiiildiugs  uf  London,"  and  Landou's  "  Edifices  de 
Paris."  Surely  Playfair,  Hamiltou,  Kliind,  and  others  who  have  shown 
talent  in  some  of  Ihe  recent  structures,  would  gladly  promote  an  under- 
taking of  Ihe  kind,— in  which  sections  and  interiors  ought  not  to  be  quite 
forgotten- certainly  not  such  as  the  hall  and  principal  apartment  in  Ihe 
new  Commercial  I5auk,  which  last-mentioned  apartment  appears  from 
descriptiou  lo  be  quite  unique  as  a  public  "  business-room,"  it  having  a 
Corinthian  colonnade  on  each  side,  and  being  moreover  enriched  with  de- 
corative painting,  marbling,  and  gilding,  most  probably  by  Mr.  Hay — al- 
though that  is  merely  my  own  conjecture.  The  hexastyle  Corinthian  por- 
tico of  the  exterior,  with  its  pediment  tilled  in  with  statues  iu  full  relief, 
might  pass  fur  classical,  were  not  such  character  sadly  marred  by  the  two 
ranges  of  windows  within;  whereas  had  there  been  none  below,  but  only 
the  doorway  there,  the  upper  ones  might  have  been  excused. 
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IV.  Leafing  Ihe  question  untouched  as  to  the  propriety  of  making  the 
palace  of  the  legislature  a  sort  of  museum  aud  gallery  of  art,  we  may  rea- 
sonably hope  that  when  they  come  to  be  iuthe  very  atmosphere  of  art,  the 
members  of  the  Two  Houses  will  be  in  some  degree  infected  by  it.  How 
much — that  is,  how  little  they  now  understand  or  caie  for  art  is  tolerably 
evident  from  the  truly  unfortunate  nem.  con.  that  sanctioned  the  adoption 
of  such  a  design  for  the  new  facade  of  Buckingham  Palace  as  the  one 
"  presented"  to  them  by  Royal  Command.  Not  a  single  voice  was  raised 
to  protest  against  the  architectural  iniquity  of  inflicting  upon  us  such  a 
piece  of  commonplace  and  even  vulgar  design — the  subject  considered — 
for  the  front  of  a  royal  palace,  at  the  present  day  ;  and  after  all  the  revil- 
ings,  ton,  that  have  been  heaped  upon  the  original  building,  as  concocted 
by  George  the  Fourth  and  John  Nash.  To  sneer  at  their  taste  now  would 
be  akin  to  questioning  the  sublime  taste  of  Queen  Victoria  and  Edward 
Blore,  and  be  compromising  our  loyalty.  Nevertheless,  I  do  wish  that  Bcu 
D'Israeli's  excellent  advice  were  taken,  and  that  an  architect  were  hanged 
in  Urrorem  to  the  rest  of  the  tribe.  And  if  such  wholesome  example  is  to 
be  made  at  all,  let  it  not  be  on  some  paltry  Pecksniff',  the  architect,  per- 
haps, of  a  gio-palace,  but  on  some  higher  offender — even  the  architect  of  a 
royal  palace. 

V.  Extolling  the  elaborate  richness  of  the  Palace  of  Westminster,  one 
critic  has  very  naively  expressed  his  astonishment  at  Mr.  Barry's  herculean 
task  in  having  to  design  such  a  prodigious  quantity  of  details,  there  being 
hardly  a  square  foot  of  plain  surface  in  the  building,  either  externally  or 
internally.  The  manual  labour  and  workmanship  are  of  course  pro- 
digious, but  the  number  of  drawings  required  is  comparatively  very  mode- 
rate, those  for  one  bay  or  compartment  of  the  structure  serving  almost  for 
an  entire  side  of  it;  inasmuch  as  a  single  portion  of  the  kind  once  designed 
becomes  the  pattern  for  as  many  others  as  are  to  be  made  similar  to  it. 
Or  does  the  sapient  critic  imagine  that  an  architect  makes  working  draw- 
ings for  every  individual  column,  window,  and  other  part  that  are  repeated 
again  and  again  without  variation?  If  so,  he  must  be  first  cousin  to  the 
Irishman  who  went  to  a  tailor  to  order  two  suits,  and  having  being  mea- 
sured, stood  waiting  the  renewal  of  that  operation,  exclaiming,  "  I  told  you 
that  I  wanted  two  suits,  and  you  have  taken  the  measure  for  one  only." 

VI.  Some  who,  if  not  more  talented,  are  cleverer  than  Mr.  Barry — that 
is,  show  greater  cleverness  in  sparing  themselves  trouble — make  very  short 
work  indeed  of  designing  details,  taking  them  ready-made,  and  applying 
them  on  every  occasion  alike.  One  architect,  who  shall  be  nameless — for 
proper  names  are  sometimes  highly  improper  things — has  had  for  his 
whole  stock  of  ideas,  in  the  course  of  a  long  practice  that  must  have  been 
a  profitable  though  hardly  can  it  be  called  a  successful  one, — just  a  couple 
of  patteras  for  columns,  and  the  same  number  for  windows,  which  he  has 
served  up  again  and  again,  with  an  abstinence  of  invention  and  imagina- 
tion truly  marvellous.  Let  us  hope,  however,  that  the  day  is  approaching 
when  it  will  be  exacted  of  architects  that  they  shall  exhibit  bond-fide 
design  in  their  compositions,  and  also  that  their  compositions  shall  be 
legitimately  entitled  to  such  name,  by  being  framed  according  to  artistic 
principles,  instead  of  being,  as  is  now  generally  the  case,  mere  crude 
hap-hazard  compilations,  in  which,  though  every  one  of  the  separate 
features  may  be  good  in  itself,  being  taken  from  here  and  there,  they  do 
not  well  assort  together,  or  else  are  not  so  suitable  as  they  ought  to  be  to  the 
express  occasion.  Detail  ought  to  proceed  invariably  from  the  architect's 
own  pencil ;  or  if  he  be  incapable  of  producing  it,  and  be  so  far  a  mere 
mechanic,  by  what  right,  or  rather  with  what  specious  show  of  right,  does 
he  usurp  the  style  of  Artist  ? — rendering  himself  thereby  a  mere  quack. 
Or  if,  as  seems  to  be  the  case,  we  really  do  not  care  for  having  Artist- 
architects,  let  us  have  the  honesty  to  declare  so  at  once,  let  us  desist  from 
vapouring  about  the  excellence  of  architecture  as  a  Fine  Art,  and  let  us 
fling  ourselves  into  the  arms  of  those  two  doxies — Caradernsm  with  its 
Tinegar-visaged  orthodoxy,  and  Pecksniffism  with  its  drunken,  gin-palace 
heterodoxy. 

VII.  The  following,  from  Donaldson's  Maxims,  can  not  be  too  earnestly 
recommended  to  a  great  many,  both  in  and  out  of  the  profession  : — "  He 
who  expects  to  be  a  good  archiiect  by  knowing  the  history  of  all  the  styles, 
and  the  phases  which  it  (architecture)  has  assumed  through  each  period, 
will  find  himself  much  mistaken  when  he  begins  to  practise.  He  may  be 
a  good  historian,  and  a  judicious  critic,  but  not  necessarily  a  good  artist." 
— Certainly  not,  for,  on  the  contrary,  he  may  be  a  very  bad  one — that  is, 
no  artist  at  all.  Even  with  regard  lo  criticism,  too,  mere  historical  know- 
ledge without  aesthetic  feeling  and  intelligence  will  go  but  a  very  small 
way,  and  produce  nothing  better  than  one  of  those  very  small  critics  who, 
profound  in  dates  and  authorities,  are  exceedingly  shallow  indeed  when  it 


comes  to  questions  of  real,  unprejudiced  criticism ;  and,  to  give  them  their 
due,  they  seem  to  have  the  grace  to  know  it,  for  most  studiously  do  they 
avoid  approaching  any  question  of  the  kind.  We  have  one  learned  Pro- 
fessor who  goes  about  surveying  cathedrals  very  much  in  the  spirit  of  an 
appraiser,  and  with  just  as  much  eye  for  their  peculiar  artistic  beauties. 
For  my  part,  I  never  take  up  an  account  of  a  building  without  most  de- 
voutly wishmg  that  it  had  no  history  at  all,  and  that  there  was  nothing 
else  to  be  spoken  of  but  the  structure  itself,  which  is  now  generally  con- 
verted into  a  mere  peg  to  hang  a  tissue  of  musty  gossip  and  anecdotes 
upon.  £(  til  Brute  !  1  apostrophized  Jovellanos  the  other  day,  on  turning 
over  his  "  Carta  Historico-Arlistica  sobre  el  Edificio  de  la  Louja  de  Mal- 
lorca," — for  it  is  as  dull  as  if  it  had  been   written   by  Dr.  Dryasdust  or 

Professor  .       The  Artistiea  is  certainly  quite    superfluous— nay, 

worse,  positively  deceitful,  and  most  maliciously  so,  exciting  as  it  does  the 
most  agreeable  expectations  only  to  disappoint  them.  "  Heureux  les 
peuples,"  says  Voltaire,  "  dout  I'liisloire  est  ennuyeuse  ;"  and  if  so,  archi- 
tecture ought  to  be  in  a  most  enviably  happy  condition  indeed,  since 
nothing  can  be  duller  than  its  history  as  it  is  usually  served  up  to  us. 

VIII.  Of  detestable  heresies  in  matters  of  Art,  the  most  detestable  of  all 
is  that  which  would  persuade  us  that  Art  can  be  taught  by  rules,  and 
ought  to  subserve  to  rules.  It  is  the  most  detestable  because  the  most 
grovelling  and  abject,— the  most  alien  from  the  very  spirit  of  Art.  Rules 
are  for  dull-witted  pedants  and  schoolboys ;  the  artist,  if  he  really  be  one, 
has  got  beyond  them,  and  abandons  himself  to  those  inspirations.  Inspira- 
tions!— if  I  smile,  I  also  groan  while  I  write  that  word  in  reference  to 
architecture.  Inspirations!  where  do  we  find  them  in  our  Art?  Nor 
may  we  hope  to  find  them  so  long  as  a  merit  is  made  of  the  most  barefaced 
copyism,  and  of  the  most  servile  regard  to  Precedent.  Now,  if  Architec- 
ture really  be  not  a  Fine  Art,  let  it  be  exposed  as  a  mere  pretender  and 
impostor,  and  let  us  hear  no  more  of  it.  For  my  own  part,  I  would  much 
rather  pronounce  its  doom  at  once,  and  say  with  the  stern  Uomau  patriot, 
"  /,  lietor,  colliga  munus." 

IX.  While  there  is  a  great  deal  of  verbose  gabbling  and  prosing  about 
styles,  scarcely  anything  at  all  is  ever  said  or  written  upon  the  subject  of 
what  belongs  or  ought  to  be  made  to  belong  equally  to  all  styles,  it  being  a 
sine  qua  non  in  Architecture  properly  so  called  in  contradistinction  from 
Building, — namely,  j'Esthetic  or  Artistic  effect.  Yet  it  seems  to  be  the  very 
last  thing  of  all  that  is  either  thought  of  or  studied.  The  effect  that  comes 
by  chance — because  it  is,  perhaps,  just  that  which  the  forms  employed 
must  of  necessity  produce  under  any  circumstances — is  but  of  a  feeble, 
ordinary  kind,  whereas  the  higher  quality  of  Artistic  effect  never  comes  by 
mere  good  luck.  If  it  is  to  be  at  all,  it  must  be  provided  by  the  architect 
himself;  nor  can  he  possibly  provide  it  without  understanding  it,  studying 
it,  and  aiming  at  it.  He  must  study  it,  too,  in  regard  to  composition, 
adjustment  of  masses,  play  of  both  plan-line  and  outline,  and  relief  and 
chiaro-scuro,  as  well  as  in  regard  to  subordinate  parts  and  details  ;  which 
latter  are  now  generally  made  all  in  all,  although  they  are  seldom  more 
than  borrowed ;  and,  indeed,  such  borrowing  is  now  maile  a  positive 
merit,  and  is  accepted  if  not  exactly  as  evidence  of  talent,  as  an  all- 
sufficient  substitute  for  it.  In  Fine  Art  of  whatever  kiml,  effect  is  every 
thing,  and  all  the  rest  no  more  than  the  means  of  producing  it.  Would 
therefore,  that  architects  would  begin  to  attend  to  it  much  more  than  they 
have  hitherto  done,  and  then  we  should  have  something  very  much  better 
than  the  correct  dulness  they  now  so  frequently  present  us  with.  And  if 
they  want  a  study  for  effect,  they  may  find  one  in  the  north-west  corner  of 
the  Bank  of  England,  which,  if  they  have  any  eye  or  feeling  whatever  for 
effect,  ought  to  inspire  them.  Nevertheless,  most  strange  to  say,  there  is 
not  one  who  has  since  caught  an  idea  from  that  exquisite  little  architectural 
gem — Soane's  best  and  truest  monument.  The  Institute  ought  to  have  a 
well-executed  model  of  it,  both  as  a  most  valuable  study,  a  truly  admirable 
precedent,  and  as  a  compliment  to  their  benefactor.  Nay,  without  any 
particular  alfection  towards  the  man,  I  should  rejoice  to  see  a  statue  of 
Soane  himself  placed  within  that  classical  loggia,  where  its  effect  would 
be  almost  enchanting. 

X.  All-incredible  as  it  is,  it  is  nevertheless  fact— a  dismal  and  a  damnin>"- 
one — that  at  the  late  meeting  of  the  Archaeological  Association  at  Nor- 
wich, not  one  of  the  egregious  architectural  cognoscenti  there  assembled 
thought  it  worth  while  to  pay  a  visit  to  Cossey  Hall,  although  it  is  in  the 
immediate  neighbourhood  of  that  city,  and  is  in  many  respects  a  chef 
d'ceuvre  specimen  of  Ancient  English  Domestic  architecture  of  the  palatial 
class.  It  is  true  it  is  but  a  modern  production,  still  it  is  a  charming  artistic 
imitation,  strongly  reminiscent  of  Thornbury,  and  other  excellent  examples 
of  the  same  period.    Very  ill  indeed  does  it  become  archaeologists  to  turn 
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their  backs  upon,  or  tarn  up  their  noses  at,  modem  works  of  that  descrip- 
tion, when  they  themselves  are  all  the  while  labouring  with  might  and 
main  to  bring  modern-antiquity  into  general  vogue  among  us.  Such  people 
have  a  most  strange  way  of  showing  their  gratitude,  and  an  equally 
strange  way  of  showing  their  taste.  As  to  the  latter,  both  that  and 
their  admiration  of  what  they  do  condescend  to  admire,  appear  to  be 
regulated  entirely  by  dates  and  registers.  Such  learned  owls  see  best  in 
obscurity  and  darkness.  The  broad  daylight  of  the  actual  truth  quite 
dazzles  and  scares  them. — If  it  be  strange  that  the  arclueologists  should 
have  treated  Cossey  as  they  did,  it  is  hardly  less  so  that  none  of  our 
architectural  draftsmen,  who  sometimes  seem  very  much  at  a  loss  for  fresh 
and  interesting  subjects,  should  have  exercised  their  pencil  upon  that 
mansion,  which  is  certainly  not  delicient  in  varied  and  highly  piquant 
parts.  But  the  shadows  of  archseology  are  fast  falling  upon  aud  darken- 
ing the  whole  land  of  Art,— enwrapping  it  in  its  own  morbid  gloom,  till 
Dulness,  universal  Dulness,  reign.  Then  take  my  advice  in  time  :  Fling 
physic  to  the  dogs  and  Precedent  to  the  devil. 


HISTORY  OF  ARCHITECTURE  IN  GREAT  BRITAIN. 

A  Brief  Sketch  or  Epitome  nf  the  Rise  and   Progress  of  Architecture 
in  Great  Britain.     By  James  Elmes. 

"  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 

Sir  Henry  Wotton. 


(Continued Jirom  page  271.J 

The  four  great  epochs  of  architecture  iu  England  are,  as  hath  been  shown, 
— I.  The  introduction  of  the  art  into  Britain  by  the  Romans,  until  its  deca- 
dence by  the  Saxons. — II.  The  introduction  of  the  Ecclesiastical  or  Pointed 
styles  by  the  Normans,  through  all  the  rich  exuberance  of  the  florid  Planta- 
genet  and  Tudor  styles,  to  the  mixed  anomalies  of  the  Holbein,  Elizabethan, 
or  picturesque  styles,  which  fell  into  desuetude  shortly  after  the  death  of 
Elizabeth.— III.  The  revival  of  the  Roman  and  introduction  of  the  Italian 
styles  by  the  Stuarts,  to  the  absence  of  all  style  and  schools  which  marked 
the  reigns  of  our  first  two  princes  of  the  house  of  Hanover.— IV.  The 
patronage  of  all  the  polite  arts  which  distinguished  the  accession  of  George 
HI.,  and  the  establishment  of  the  Royal  Academy,  to  the  present  day;  in 
which  period  all  the  styles  have  been  revived  and  practised,  with  various 
degrees  of  success,  and  to  which  we  owe  the  introduction  of  the  pure  sim- 
plicity and  unrivalled  elegance  of  the  Greek  style,  as  well  as  the  eccentric 
architecture  of  the  Chinese  and  the  ponderous  eternities  of  the  Egyptian. 
This  latter  epoch,  so  abundant  in  materials  both  in  theory  and  practice,  will 
form  the  subject  of  the  following  section. 

The  overflowing  exuberance  of  our  English  language,  which  soars  above 
the  pure  simplicity  of  a  mother  tongue,  borrows  its  words,  phrases,  and 
idioms  from  the  Hebrew,  Latin,  Saxon,  Norman,  German,  French,  Dutch, 
and  even  from  the  Arabic  and  other  Eastern  tongues,  at  pleasure ;  engrafts 
such  as  are  suitable  for  its  purpose,  rejects  the  useless  or  those  which  are 
merely  pedantic,  and  thus  renders  it  the  most  powerful  and 'rich  of  modern 
languages.  So  have  the  architects  of  the  Georgian-Victoria  period,  by  a 
•imilar  usufruct  of  every  known  style  of  their  art,  rendered  the  architecture 
of  our  time  more  exuberant  and  usefully  elegant  than  any  other  single 
people.  They  have  not  used  the  Greek  style  to  monotony,  the  Italian  to 
littleness,  the  Gothic  to  florid  pedantry  and  heraldic  exaggeration,  nor  any  to 
satiety;  but,  with  a  few  solitary  exceptions,  have  engrafted  a  freedom  of 
style  and  an  unfettered  selection  from  the  beauties  of  every  clime  to  their 
productions.  Hence,  although  we  have  no  style  of  architecture  that  can  be 
properly  called  English,  we  have  a  rich  engrafting  upon  our  parent  wild 
stock,  domestic  utility,  a  mixed  but  not  incongruous  style,  rich  and  exube- 
rant as  is  our  language.  Therefore,  the  architecture  of  England,  if  it  cannot 
be  called  English  arcnitecture,  is  like  the  Venus  of  Praxiteles,  composed  of 
the  choicest  elements  of  beauty. 

In  the  early  part  of  the  reign  of  George  the  Third,  Sir  William  Chambers 
enjoyed  the  royal  favour  and  almost  the  whole  of  the  architectural  employ- 
ment of  the  day.  Fond  of  ease,  he  indulged  in  his  professional  reveries  in 
his  office  at  the  Board  of  Works.  Not  being  a  regularly  bred  architect,  or 
even  builder,  he  educated  no  pupils — that  is  to  say,  as  the  word  is  now 
understood ;  he  therefore  formed  no  school,  and  left  little  more  than  his 
Somertet-houie,  his  Royal  Exchange,  Dublin,  a  few  edifices  of  lesser  noto- 


riety, his  Chinese  buildings  at  Kew,  and  his  "  Treatise  on  Civil  Architec- 
ture," to  perpetuate  his  fame;  but  his  name  will  always  hold  a  distinguished 
place  in  the  list  of  British  architects.  His  only  followers  or  pupils  were 
bred  in  the  office  of  the  Board  of  Works,  in  which  he  held  the  situation  of 
surveyor-general.  Among  the  principal  of  these  were  his  friend  and  asso- 
ciate, John  Yenn,  for  whom  he  obtained  from  his  royal  master  the  diploma 
of  R.A.  and  the  honourable  office  of  treasurer  to  the  Royal  Academy  ;  Wil- 
liam Gandon,  who  distinguished  himself  by  his  able  editing  of  the  last  two 
volumes  of  the  "  Vitruvius  Brittannicus,"  his  splendid  buildings  of  the 
Custom  house,  the  four  Courts,  and  Parliament  house,  Dublin,  and  some 
private  edifices  in  other  parts  of  Ireland  ;  the  late  Mr.  Hardwick,  father  of 
the  present  eminent  architect  of  that  name;  and  the  late  Mr.  John  Buona- 
rotti  Papworth,  who  received  suflicient  directions  for  his  professional  studies 
and  advice  in  the  selection  of  models,  to  warrant  a  small  claim  to  that  title. 
This  gentleman's  father  and  elder  brother  were  the  eminent  plasterers  to  the 
Board  of  Works,  and  as  they  executed  the  beautiful  ornamental  plastering 
and  stucco  work  to  the  cornices,  ceilings,  coves,  and  panels  of  Somerset- 
house,  some  of  which  in  the  Royal  Academy  form  frames  for  decorations 
from  the  pencils  of  Reynolds,  Cipriani,  Regaud,  Mary  Lloyd,  and  other 
members  of  that  institution,  the  young  Buonarotti,  who  exhibited  early  in 
life  a  decided  love  and  taste  for  ornamental  design,  had  often  easy  access  to 
the  architect  and  to  the  building. 

Of  the  first  of  these,  namely  John  Yenn,  notwithstanding  the  honourable 
addition  of  R.A.  to  his  name,  his  only  known  work  is  that  part  of  the 
Treasury  which  faces  St.  James's  Park,  and  grins  horribly  upon  Holland'* 
pretty  edifice  of  Melbourne-house,  and  Kent's  picturesque  composition  of 
the  Horse  Guards:  and  this  is  his  only  voucher  to  the  honourable  title  of 
Royal  Academician,  in  the  newly-established  Royal  Academy  of  Painting, 
Sculpture,  and  Archileclure!  This  extraordinary  event  the  architect  com- 
memorated by  presenting  his  brother  academicians  with  a  geometrical  eleva- 
tion of  his  design,  shaded  with  Indian-ink  and  tinted  with  gamboge,  in  the 
manner  of  the  day,  and  framed  and  glazed,  with  his  autograph  (John  Yenn, 
R.A.,  Architect).  Of  his  right  to  this  title  Dr.  Johnson  bears  witness  in  his 
Dictionary,  wherein  he  says  that  "  Architect"  is  a  noun  substantive,  and 
means  a  contriver  of  anything ; — ergo,  John  Tenn  is  an  architect,  for  he 
contrived  the  north  front  of  the  Treasury.  His  original  (?)  design  for  that 
contrivance  is  still  in  the  collection  of  works  presented  by  the  Royal  Acade- 
micians to  the  Academy,  and  is  preserved,  though  rather  in  an  obscure 
corner,  in  the  council-room  of  that  institution,  honoured  by  a  companionship 
with  the  self-selected  works  of  Reynolds,  West,  Lawrence,  Hoppner,  Wyatt, 
Dance,  and  other  eminent  coteniporaries  j  his  successors  being  purposely 
omitted  from  the  comparison. 

The  first  symptom  of  a  regular-bred  genuine  architect  in  the  reign  of 
George  HI.  was  James  Wyatt.  Being  the  son  of  an  eminent  and  opulent 
builder  in  the  city  of  London,  who  was  much  concerned  in  government  and 
other  large  building  contracts,  he  received  the  elements  of  a  sound  scientific 
education  necessary  either  for  the  builder  or  the  architect.  After  being 
thus  far  qualified  in  his  father's  establishment,  he  refined  and  purified  his 
taste  by  investigating  the  finest  ancient  and  modern  structures,  and  in  visit- 
ing the  best  schools  of  architecture  in  France  and  Italy.  Foreign  travel  in 
those  days  was  absolutely  necessary  for  one  who  aspired  to  the  eminent 
profession  of  an  architect ;  for,  with  the  exception  of  Sir  William  Cham- 
bers's little  Goshen  in  Scotland-yard,  there  was  no  school  or  master  of  the 
art,  properly  so  called,  in  England.  It  is  true,  that  at  the  commencement 
of  the  Royal  Academy,  Thomas  Saudby,  brother  of  the  facetious  painter 
Paul  Sandby,  an  architectural  critic  and  draftsman,  read  occasional  lectures 
on  architecture  in  the  Academy ;  but  of  his  works  and  lectures  we  have  no 
records.  His  brother  Paul,  an  amiable,  agreeable,  and  facetious  man,  and  a 
considerable  artist  for  his  period,  was  among  the  earliest  R.A.'s,  and  doubt- 
less persuaded  his  brother  Thomas  to  read  Vitruvius  and  Palladio,  and  to 
transmute  their  stern  lessons  on  their  art  into  agreeable  essays,  suited  to  the 
mixed  assembly  of  painters,  sculptors,  incipient  architects,  engravers,  draw- 
ing masters,  and  otliers,  who  were  admitted  as  memliers,  associates,  and 
students,  to  draw  from  the  antique  and  living  figure,  and  to  listen  to  the 
biennial  discourses  of  Reynolds,  and  the  annual  platitudes  of  Penny,  R.A., 
Professor  of  Painting,  of  whom  we  have  no  more  room  than  to  saj,  that  he 
painted  the  death  of  General  Wolfe  with  all  nude  figures, — modern  drapery 
being  in  his  opinion  beneath  the  dignity  of  an  historic  pencil  ;*  the  clever 
compilations  of  Thomas  Sandby  on  architecture,  and  the  few  but  earnest 
prelections  on   anatomy  by  the  celebrated  Dr.  Hunter.     Wisely   then  did 

•  ThU  work  la  Still  preserved,  among  same  really  Soe  irorks  of  art,  ia  the  Picture  Gal- 
lery at  Oxford. 
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Wyatt  determine  to  increase  his  store  by  visiting  the  academies,  schools,  and 
buildings  of  France  and  Italy  ;  and  the  result  was,  that  on  his  return  to  his 
native  country  he  gave  proofs  of  a  taste  that  wanted  nothing  but  a  visit  to 
the  still  more  refioed  climes  of  Greece  to  have  completed.  But  alas,  a 
residence  in  that  country,  owing  to  the  wars  between  the  Turks  and  Vene- 
tians, and  other  turbulences,  rendered  it  even  more  unsafe  than  it  was  in  the 
time  when  Stuart  and  his  fellow  travellers  visited  that  afflicted  and  long- 
suffering  country.  On  his  return  to  his  native  land,  he  astonished  the 
connoisseurs  and  travelled  patricians  of  England,  by  his  first  work,  the 
Pantheon  in  Oxford-street,  a  work  which  more  deserved  the  name  of  the 
building  it  professed  to  imitate  than  any  other  in  Europe,  as  pictures  and 
engravings  still  extant  sufficiently  prove.  It  required  but  to  have  been  built 
of  more  substantial  materials  than  was  the  timber  cupola,  niggardly  allowed 
him  by  the  proprietors,  to  have  rendered  the  Pantheon  of  London  incom- 
parably the  best  imitation  of  that  of  Rome.  The  best  part  of  this  fine 
work,  the  cupola  and  all  its  decorations,  was  unfortunately  destroyed  by  fire, 
and  was  never  afterwards  adequately  restored.  After  its  re-instatement,  it 
was  used  as  a  saloon  for  masquerades,  ridottos,  and  exhibitions  of  pictures, 
and  once  of  Lunardi's  monster  balloon,  which  was  constructed  to  ascend 
with  fifty  people.  The  upper  half  alone  of  this  stupendous  machine  reached 
from  the  eye  of  the  cupola,  from  which  it  was  suspended,  nearly  to  the 
pavement,  as  was  witnessed  by  the  writer  of  this  article.  The  superior  part 
of  the  balloon  was  to  have  represented  the  cupola  of  a  temple,  from  which 
was  suspended  a  circular  tambour  of  cloth,  painted  in  imitation  of  columns 
and  entablature  of  the  Corinthian  order,  to  complete  the  peristyle.  At  the 
base  of  this  was  to  have  been  attached  a  gallery  with  pedestals  and  balusters 
for  the  scronauts,  with  doors  to  the  interior  of  the  peristyle,  leading  to  the 
car  which  carried  the  furnace  and  fuel, — it  being  on  Montgolfier's  principle, 
of  rarified  air  produced  and  supported  by  fire.  The  Pantheon  was  after- 
wards converted  into  a  dramatic  theatre,  for  the  exclusive  performance  of 
English  opera,  but  it  was  put  down  by  the  managers  of  the  patent  theatres, 
by  arresting  some  of  the  leading  performers,  of  whom  one  or  two  had  been 
members  of  the  Covent-garden  company.  After  many  vicissitudes,  it  has 
been  nearly  rebudt  as  to  its  interior  construction,  and  used  as  a  bazaar  for 
tbe  sale  of  works  of  art  and  fancy  articles. 

The  front  of  the  Pantheon  next  Oxford-street  consisted  of  two  slightly- 
projecting  wings,  and  an  Ionic  portico  projecting  from  the  receding  centre, 
the  upper  part  of  which  was  finished  by  a  balustrade,  and  was  covered  by  a 
terrace  which  was  entered  by  a  large  central  Venetian  window.  The  whole 
facade  was  marked  by  a  timidity  of  design  more  befitting  a  student  than  a 
master  of  his  art;  wanting  boldness  and  a  greater  diversity  of  light  and 
shade.  The  Ionic  order  of  the  portico  bore  marks,  however,  of  an  attempt 
at  invention,  being  copied  from  no  known  example.  It  singularly  enough 
fell  into  the  flat  volutes  of  the  Greeks,  instead  of  the  angular  volutes  of  the 
RomauH,  proving  that  if  Wyatt  had  not  seen  the  temple  of  the  Apollo  Dedy- 
niasus,  he  could  at  least  compose  a  more  tasteful  capital  than  he  had  seen  in 
Rome  ;  which  he  certainly  did  far  above  any  Roman  example,  but  far  indeed 
below  the  purity  of  the  worst  of  the  Greek  specimens. 

Wyatt  not  only  surprised  the  admirers  of  architecture  by  this  work,  but 
also  by  his  designs  and  drawings  that  he  brought  from  Italy,  and  the  exten- 
sive knowledge  he  possessed  of  the  arts  in  general.  His  polished  manners 
and  numerous  polite  accomplishments  gave  facility  to  the  development  of 
his  ideas,  and  secured  him  a  host  of  patrons  and  friends  among  the  great. 
He  became  the  principal  architect  of  the  day ;  was  consulted  by  all  the 
leading  peers  and  commoners  of  the  two  kingdoms  who  were  about  to  build, 
enlarge,  or  improve  their  mansions ;  corporations  sent  to  him  for  designs  for 
town-halls  and  assembly-rooms ;  bishops  for  new  palaces ;  deans  and  chap- 
ters for  repairs  of  their  cathedrals ;  and  players  for  designs  for  theatres.  In 
fact.  Sir  Christopher  Wren  had  scarcely  more  employers  or  more  buildings 
in  hand  at  one  time,  than  had  James  Wyatt  in  the  zenith  of  his  employ- 
ment. 

At  the  death  of  Sir  William  Chambers,  Wyatt  succeeded  to  bis  chair  in 
the  office  of  surveyor-general  of  the  Board  of  Works,  and  was  admitted  to 
that  easy  familiarity  and  confidential  intercourse  with  his  royal  master, 
George  III.,  surpassing  even  that  of  his  predecessor,  whom  the  king  always 
regarded  with  somewhat  of  the  respect  due  to  a  tutor.  Indeed,  the  inter- 
course which  is  necessary  between  a  sovereign  and  his  chief  architect  was  as 
complete  between  George  the  Third  and  James  Wyatt  as  was  possible 
between  two  such  persons ;  the  king  never  desiring  to  be  treated  by  any  one 
whom  he  condescended  to  consult  otherwise  than  as  an  English  gentleman, 
and  Wyatt  was  too  well  bred  to  be  either  servile  or  pert :  indeed,  the  fami- 
liarity that  existed  between  Charles  the  Second  and  Sir  Christopher  Wren 


much  resembled  it,  except  that  in  this  case  the  king  was  occasionally  too 
much  of  a  roisterer,  and  loved  to  indulge  in  a  few  jokes  upon  his  little 
architect's  want  of  sesquipedalian  stature ; — that  between  George  the 
Fourth  and  John  Nash  was  as  professionally  perfect,  except  that  here  the 
king  was  too  well  bred  to  notice,  in  his  walks  with  his  little  architect  in  the 
crowded  saloons  of  Carlton-house,  the  difference  of  their  stature,  any  more 
than  he  did  when  he  was  walking  with  his  little  friend.  Count  Boruwlaski. 
For  these,  if  an  apology  be  necessary,  we  must  have  recourse  to  Churchill, 
who  says — 

"Before  such  merits  all  defects  mMst  fly, 

Pritchard's  genteel  and  Garrick  six  feet  high." 

The  before-mentioned  qualifications  possessed  by  James  Wyatt,  till  then 
unknown  in  one  man  since  the  days  of  Jones  and  Wren,  had  previously  to 
the  accession  of  George  III.  led  to  the  employment  of  Italian  architects, 
now  reverted  through  the  influence  of  that  sovereign  into  English  channels. 
Possessed  of  genius,  taste,  and  feeling,  Wyatt  revived  a  correct  style,  and 
introduced  one  still  purer  than  any  of  his  predecessors, — remote,  it  is  true, 
from  all  the  transcendent  purity  of  the  genuine  Greek  school,  but  nearer 
approaching  to  it  than  the  best  Italian  known.  The  ancient  architecture  of 
England,  the  neglected  and  almost  forgotten  Gothic,  came,  by  desire  of  his 
sovereign,  under  Wyatt's  investigation.  Here  was  a  new  field  opened  to 
him  ;  but  he  had  seen  many  of  the  finest  Gothic  cathedrals  of  France  and 
Northern  Italy  in  his  travels,  and  the  style  was  therefore  not  so  new  to  him 
as  to  Wren.  Nor  did  he  so  thoroughly  despise  it  as  Wren  :  yet  he  never 
comprehended  it  in  all  its  exquisite  niceties.  The  restoration  of  Windsor- 
castle  and  the  repairs  necessary  to  be  done  to  the  venerable  cathedral  of  its 
diocess,  Salisbury,  led  both  the  monarch  and  his  architect  to  close  Vitruvius, 
Palladio,  Serlio,  and  all  books  treating  on  the  "five  orders  of  architecture," 
for  a  time,  and  to  open  Dugdale  and  other  musty  writers  on  the  cathedrals 
and  castellated  buildings  of  England.  The  additions  to  Windsor-castle  show 
that  Wyatt  thought  that  if  he  could  not  amend  he  would  not  alter  the 
original  styles  of  the  buildings,  and  he  completed  these  labours  with  great 
credit  to  himself  and  to  the  entire  satisfaction  of  his  royal  and  munificent 
patron.  The  celebrated  abbey  at  Fonthill,  which  was  erected  entirely  froni 
his  designs,  for  the  rich  and  tasteful  Beckford,  the  celebrated  author  of 
"  Vathek,"  was  a  brilliant  instance  of  Wyatt's  genius,  but  was  not  so 
pedantically  correct  in  its  details  as  to  please  the  hypercritics  of  the  Camdea 
school.  The  tower  was  lofty  and  imposing  in  eflTect,  visible  at  a  great  dis- 
tance, as  was  the  intention  of  its  proprietor;  its  apartments  were  numerous, 
gorgeous,  and  elegant,  replete  with  all  those  exquisite  niceties  that  so  marked 
the  fancies  of  Beckford,  and  was  a  vast  shrine,  cabinet,  or  jewel-case,  filled 
to  every  corner  with  gems  of  art  and  literature  of  the  most  precious  de- 
scription that  the  lordly  wealth  of  its  splendid  owner  could  cram  into  it. 
The  design  and  execution  of  this  unique  building  reflect  the  greatest  credit 
both  upon  the  talents  and  taste  of  its  architect.  Its  unfortunate  fate  is  too 
well  known  to  be  described  here,  but  the  enquiring  reader  may  be  fully 
gratified  as  to  its  plan,  general  effect,  and  details,  in  Mr.  Britton's  elaborate 
and  careful  work  on  Fonthill-abbey. 

Wyatt's  greatest  offences  against  the  rigid  laws  of  Gothic  architecture  are 
the  exterior  of  the  palace  at  Kew,  and  the  west  front  of  the  Parliament- 
houses  that  were  burned  down  some  few  years  since.  Both  consisted  of  a 
series  of  sash  windows  and  piers,  in  the  manner  of  any  common  dwelling- 
house,  Gothicised  as  plasterers  call  it  by  Roman  cement,  splayed  reveals, 
Gothic  water  tables  over  the  apertures,  a  splayed  coved  moulding  over  tbe 
upper  tier,  and  a  series  of  little  port-holes  by  way  of  a  parapet.  The  arcade 
or  cloister  to  the  House  of  Commons  was  below  criticism.  Although  the 
style  of  these  two  buildings  receive  the  sohriquet  of  the  Wyatt-Gothic,  it  is 
more  than  surmised  that  a  higher  power  had  a  hand  in  it  and  Wyatt  bore 
tbe  blame.  His  houses,  villas,  and  mansions  are  among  the  most  convenient, 
splendid,  and  tasteful  in  the  country,  and  bear  upon  their  face  that  their 
builders  were  not  their  own  architects.  As  an  instance  of  his  power  of 
combining  splendour  and  elegance  with  comfort  and  convenience,  uniting 
the  state-rooms  of  the  Italian  palace  (where  one  room  is  but  a  passage  to 
another)  with  the  comforts  of  an  English  mansion,  which  was  often  rendered 
intricate  by  too  many  passages  for  the  sake  of  privacy,  Wyatt's  own  man- 
sion, at  the  western  end  of  Foley-place,  with  its  two  well  projecting  wings 
that  gave  it  the  complete  appearance  of  a  town  house,  and  its  garden-front 
next  Portland-place  looking  hke  a  country  villa,  is  a  forcible  instance.  I 
have  often  visited  it  in  the  architect's  life-time,  when  my  late  friend  and 
fellow-student,  John  Westmacott,  a  younger  brother  of  Sir  Richard  West- 
macott,  R.A.,  was  his  pupil,    I  have  since  revisited  it  about  five  years  ago, 
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and  can  bear  testimony  to  the  truth  of  this  assertion.  It  is  a  pity  that  the 
family  of  this  eminent  architect  do  not  permit  some  competent  person  of 
leisure  and  talent  to  publish  some  of  the  choicest  of  their  father's  works, 
the  size  of  the  "  Vitruvius  Brittannicus,"  for  the  use  of  the  architectural 
•tudents  of  the  present  day.  In  the  eastern  front  of  this  mansion,  Mr. 
Wyatt  has  used  that  very  elegant  specimen  of  the  Corinthian  order  without 
modillions  in  the  entablature,  and  with  the  horns  of  the  abacus  of  the 
capital  coming  to  a  point,  instead  of  being  cut  off  immediately  above  the 
Tolute,  as  in  every  other  known  specimen,  given  in  Stuart'  "  Antiquities  of 
Athens."  This  is  the  only  instance,  I  believe,  of  this  order  ever  having  been 
used  since  the  time  of  the  Athenians,  and  is  a  proof  of  Wyatt's  great  taste 
in  seeing  the  beauties  of  Alhenian  architecture  through  the  works  of  Stuart. 
The  capital,  however,  loses  niuch  of  its  fine  efTect  by  being  made  the  finial 
of  an  attached  pilaster,  instead  of  a  detached  column  as  in  the  original.  A 
popular  legend  was  common,  soon  after  the  completion  of  this  mansion, 
among  the  office  boys  and  junior  pupils  in  architect's  offices,  which  proves 
how  much  it  was  the  admiratio;;  of  the  travelled  cognoscenti  of  England, — 
which  was,  that  Mr.  Wyatt  bad  as  many  rooms  in  bis  house  as  there  were 
styles  in  architecture,  each  appropriated  to  an  order  or  style  ;  the  Tuscan  in 
the  basement,  the  Doric  on  the  ground-floor,  and  so  on  upwa.-ds :  which  was 
as  near  the  truth  as  Isabey's  belief  that  Fuseli,  who  was  notoriously  fond  of 
nice  cookery,  lived  upon  raw  beef-steaks,  to  encourage  those  horrible  phan- 
tasies of  the  brain  with  which  he  stored  his  pictures. 

One  more  instance  of  Wyatt's  great  power  to  arrange  the  apartments  of 
an  English  mansion  will  suffice  to  show  how  much  this  portion  of  his  works 
would  pay  for  their  conteniplatioa  by  the  aspiring  student  for  architectural 
fame.  It  is  Ardbraccan-house,  near  Navan,  in  the  county  of  Meath,  the 
palace  of  the  bishop  of  that  diocess.  In  its  exterior  it  is  a  plain,  well-pro- 
portioned, gentlemanly-looking  edifice,  with  the  windows  and  their  intervals 
in  harmonious  relation  to  each  other.  The  customs  of  the  Irish  prelacy 
oftener  causes  their  residences  to  be  filled  with  visitors  on  the  occasions  of 
ordinations,  meetings  of  the  clergy  at  the  cathedral  (always  near  to  the  palace), 
and  other  public  gatherings,  than  is  usual  in  England.  Irish  hospitality  also 
leads  them  to  follow  the  scriptural  exhortation  for  bishops  to  use  hospitality, 
who  not  only  invite  their  clerical  brethren  to  take  their  bed  and  board  at  the 
palace,  an  invitation  which  is  always  extended  to  the  wives,  and  sometimes 
to  the  brothers  and  sisters  of  the  invited,  but  Irish  custom  allows  barrack- 
rooms  on  such  festive  occasions,  which  causes  a  dozen  or  a  score  perhaps  of 
single  men  being  placed  together,  as  close  as  beds  will  admit,  into  one  room, 
and  a  similar  establishment  for  single  lasses  on  the  women's  side  of  the 
house.  The  whole  establishment  is,  in  fact,  on  these  occasions,  like  a  barrack 
on  a  small  scale,  and  good  quarters  found  for  every  one,  there  being  often  no 
inn  in  the  place  or  for  miles  round.  I  was  an  inmate  at  this  house  for  some 
weeks,  on  the  invitation  of  the  late  bishop  of  Meath  (Dr.  O'Beirne),  whilst 
writing  my  life  of  Sir  Christopher  Wren,— Miss  Wren,  the  great  grand- 
daughter of  our  illustrious  architect,  having  been  for  many  years  domiciled 
with  Mrs.  O'Beirne,  in  the  bishop's  family.  The  lady  would  not  trust  her 
manuscripts  to  the  uncertain  risks  of  perils  by  land  and  by  water  in  their 
transmissions  to  and  from  Ardbraccan  and  London  ;  therefore,  as  the  moun- 
tain would  not  come  to  Mahomet,  Mahomet  was  obliged  to  go  to  the  moun- 
tain. There  it  was  I  first  became  acquainted  with  this  peculiar  characteristic 
of  Wyatt's  architecture,  and  sorry  am  I  now  that  I  did  not  take  a  plan  of  at 
least  its  principal  story ;  but  I  was  occupied  entirely  with  other  objects.  The 
worthy  prelate,  a  tasteful  and  a  travelled  man,  the  friend  of  the  Duke  of 
Portland,  Lord  Shelburne,  Charles  Fox,  Sheridan,  and  other  illustrious  men 
of  his  age,  was  proud  of  his  house  and  his  friend  Wyatt,  and  often  pointed 
out  both  to  me  as  models  to  follow.  He  called  his  house  an  elastic,  an  ex- 
pansive, a  contractile  house,  for  when  opening  all  its  apartments  and  arrang- 
ing them  according  to  art,  he  could  by  closing  certain  doors,  and  excluding 
certain  passages  and  apartments,  reduce  it  to  the  very  moderate  size  that  his 
small  and  unostentatious  family  required,  and  with  as  much  comfort  as  if 
residing  in  a  house  no  larger  than  they  wanted  for  themselves.  My  apart- 
ments, consisting  of  a  sleeping  and  dressing  room,  and  a  sitting  room,  where  I 
wrote  and  had  all  the  Wren  papers  entrusted  to  nie,  communicated  with  the 
bishop's  library.  This  suite  of  apartments,  so  complete  in  itself,  was  as  pri- 
Tate  and  detached  from  the  other  part  of  the  house  as  a  set  of  chambers  in 
the  Temple  ;  and  if  I  was  ever  called  upon  to  leave  my  study  without  time 
to  put  away  my  papers,  I  could  either  lock  that  room  or  at  the  end  of  an 
outer  passage  the  whole  suite,  so  that  no  one  could  enter  them  but  myself, 
and  yet  they  could  all  be  made  subservient  to  the  hospitable  purposes  of  an 
Irish  ordination. 

James  Wyatt  received  and  educated  many  pupils,  some  of  whom  obtained 


eminence,  as  may  be  mentioned  hereafter,  and  not  a  few  are  enrolled  in  the 
list  of  gold  and  silver  medallists,  emblazoned  originally  by  that  elegant  pen- 
man, Tomkins,  and  continued  to  the  present  time,  that  hangs  framed  and 
glazed  among  the  records  of  the  Royal  Academy.  The  portrait  of  this 
eminent  penman,  who  surpassed  all  his  predecessors  in  this  line  of  art,  and 
has  been  equalled  by  none  since,  was  the  last  that  Reynolds  ever  painted. 
Mr.  Wyatt  was  never  knighted,  whether  it  was  ever  oflered  is  unknown  ;  but 
it  may  have  been  declined  on  account  of  his  being  a  widower.  He  was 
elected  a  fellow  of  the  Royal  Society,  much  to  the  annoyance  of  Sir  Joseph 
Banks,  its  then  president,  who  preferred  twaddlers  and  titled  nonentities  to 
men  of  genius,  whom  he  feared  would  discover  his  shallow  pretensions  to  fill 
the  chair,  so  gloriously  occupied  in  by-gone  days  by  Brouncker,  Wren,  and 
Newton.  Wyatt  was  one  year,  during  a  misunderstanding  among  the  Royal 
Academicians,  as  to  which  of  their  important  selves  should  supersede  Ben- 
jamin West,  who  was  then  growing  aged,  in  the  presidential  chair,  elected 
president  without  his  knowledge.  It  was  upon  this  or  a  similar  occasion  that 
Fuseli,  who  wanted  a  younger  and  more  effective  president  than  the  aged 
painter  of  the  death  of  Wolfe,  wrote  in  his  ballotting  paper  the  name  of 
Mary  Lloyd.  One  of  West's  supporters  asking  the  sarcastic  Swiss  why  he 
voted  for  an  old  woman,  he  replied,  "  Why  should  I  not  vote  for  one  old 
wooman  as  well  as  anoder  ?"  Wyatt  proved  a  perfect  King  Lng  during  his 
reign,  for  he  never  troubled  either  himself  or  them,  and  on  the  few  nights 
that  he  ever  took  the  chair  at  a  lecture,  he  fell  asleep  during  its  delivery,  to 
the  great  amusement  of  the  students,  who  laughed  at  every  oscillation  of  the 
presidential  cocked  hat  from  shoulder  to  shoulder.  This  propensity  to  doze 
after  dinner  was  unconquerable  in  poor  Wyatt,  who  indulged  it  even  at 
Beckford's  table,  the  most  entertaining  man  of  his  day,  when  Nelson  was 
present,  interesting  the  whole  party  by  the  recital  of  his  hair-breadth  'scapes 
and  gallant  deeds  performed  by  himself  and  his  vahant  brothers  in  arms  in 
the  then  recently  fought  battle  of  the  Nile.  Honor  est  a  Ailo ;  not  so 
thought  the  lethargic  architect,  for  he  dozed,  and  dozed,  and  dozed  again. 

This  eminent  man  was  unfortunately  overthrown  in  his  carriage,  on  a  re- 
turn from  Windsor,  from  the  effects  of  which  he  never  recovered.  The  office 
of  surveyor-general  of  the  Board  of  Works,  as  held  under  the  crown  from 
Inigo  Jones  and  other  eminent  architects  to  bis  death,  has  never  since  been 
filled  up ;  some  of  its  duties  having  devolved  upon  the  office  of  Woods  an 
Forests,  and  others  being  filled  up  by  special  appointment  of  the  crown,  or 
acts  of  parliament,  as  in  the  cases  of  Sir  Jeffery  WyatviUe,  and  Messrs. 
Nash,  Blore,  and  Barry. 

CTo  be  continued.) 


THE  BRITISH  MUSEUM. 
No.  III. 

The  collection  of  Etruscan  antiquities  carries  the  mind  back  to  a  most 
interesting  period,  that  of  a  people  possessing  a  high  degree  of  civilization, 
and  a  great  extent  of  political  power,  the  masters  i)f  the  Iberian  seas,  the 
teachers  of  the  Roman  commonwealth.  Yet  of  such  a  people  the  chief  re- 
cords are  those  monuments  now  before  us  in  ll^e  Museum.  Of  their  origin, 
their  language,  their  political  institutions,  and  their  history,  we  know 
almost  as  litlleas  if  they  were  pre-Adamites  ;— so  unstable  is  human  power, 
so  tickle  is  human  glory,  so  great  the  vicissitudes  of  national  progress.  In 
this  Museum  we  have,  however,  before  us  the  liveliest  paintings  of  their 
persons,  their  dress,  and  their  manners ;  and  the  scholar  will  be  able  ia 
time  to  restore  the  Etruscans  on  the  page  of  history,  as  he  is  now  able  to 
restore  the  Egyptians  and  the  Assyrians.  Thus  the  jealousy  and  neglect 
of  the  Romans,  although  for  so  long  they  overshadowed  the  Etruscans, 
will  not  be  able  to  hide  Ihem  from  us  for  ever  ;  perhaps  also  we  may  in  the 
end  make  the  monuments  of  Africa  speak  of  those  other  rivals,  the  Car- 
thaginians, whom  Roman  envy  has  shrouded  in  darkness.  Had  the  Romans 
told  us  more,  we  should  have  had  less  to  discover,  and  less  pride  in  the 
success  of  our  endeavours. 

The  origin  of  the  Etruscans  is  at  present  involved  in  doubt — the  legends 
of  the  ancients  have  the  air  of  fables,  the  discussions  of  be  moderns  want 
the  support  of  facts.  We  can  neither  admit  of  a  Lydian  origin  nor  can  we 
refute  it,  and  we  must  know  more  of  the  early  history  of  Italy  before  we 
can  assign  the  exact  value  to  facts  or  conjectures.  Nevertheless,  it  does 
not  seem  beyond  the  compass  of  sound  historic  synthesis  lo  enable  us  t* 
solve  the  problem  of  Elruscan  origin  ;  and  this  must  be  done  to  allow  us  to 
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determine  that  of  the  Roinans,  for  notwithstanding  all  that  has  been  written, 
this  latter  question  is  by  no  means  set  at  rest. 

If  we  avail  ourselves  of  the  comparison  of  facts  in  other  countries,  we 
shall  first  have  to  learn  the  events  affectins  the  Celts,  for  that  these  were 
settlers  before  the  Pelasgians  appears,  from  the  names  of  the  rivers  and 
mountains,  and  from  other  such  signs,  very  certain.  It  is  moreover  much 
more  likely  that  the  Pelasgians  and  Etruscans  should  drive  the  Celts  back, 
as  the  Germani  d'  I  on  the  Rhine,  and  the  Belgians  in  Britain,  than  that 
the  Celts  should  drive  the  Pelasgians  from  Cisalpine  Gaul.  Although  we 
have  very  strong  assertions  of  this  latter  event,  we  have  every  reason  for 
not  admitting  them  in  their  fall  bearing.  Gauls  might  have  passed  the 
Alps,  and  settled  in  a  Celtic  country,  weakened  perhaps  by  war  with  the 
Etruscans  ;  and  this  will  satisfy  to  the  full  the  declarations  of  the  Roman 
historians,  while  it  will  be  in  accordance  with  historic  science. 

The  spread  of  the  Pelasgian  tribes  would  cause  the  withdrawal  of  the 
Celts  ;  and  we  can  then  conceive,  in  accordance  with  what  took  place  in 
Greece,  that  the  new  settlements  would  receive  the  elements  of  civilization 
from  the  busy  spirits  of  Phoenicia  and  the  centres  of  the  arts,  who  sought, 
among  ruder  people,  the  field  of  distinction  which  at  home  was  already 
too  crowded. 

If  we  allow  for  a  Celtic  action  in  Italy,  we  ought  likewise  to  be  prepared 
for  a  Germanic  influence.  This  alone  will  account  for  some  of  the  pheno- 
mena affecting  the  Romans,  for  which  Pelasgic  or  Greek  causes  are  in- 
competent.  Allowing  to  the  full  for  the  indirect  action  of  Greek  civiliza- 
tion through  Etruria,  Rome  certainly  owed  little  to  the  Greek  spirit. 

That  Etruria  had  a  very  close  fellowship  with  Greece  is  certain,  and 
her  sea  trade  would  help  this,  but  we  are  not  therefore  to  admit  that 
Etrurian  civilization  is  purely  a  Greek  derivative.  The  people  repre- 
sented to  us  in  the  Museum,  particularly  those  in  the  paintings  from  the 
tomb  at  Vulci,  found  in  1832,  have  so  little  of  a  European  cast,  and  so 
much  greater  likeness  to  the  Indo- Persic  and  Syriac  types,  that  we  can 
hardly  refuse  to  acknowledge  some  eastern  infiuence.  It  might  be  said 
that  the  Etruscan  artists  adopted  an  artificial  or  cooventiooal  type,  as  the 
Greeks  for  instance  did  with  regard  to  the  form  of  the  eye.  Those,  how- 
ever, who  will  take  the  trouble  to  compare,  will  find  that  there  is  every 
difference  between  the  grim  outlines  of  early  Greek  art,  and  the  paintings 
of  the  Etruscans.  In  the  several  specimens  we  have  of  the  latter,  the 
same  portraiture  is  not  observed  throughout,  and  there  is  difference  enough 
between  the  personages  of  Vulci  and  those  of  Tarquinii  to  enable  us  to  deter- 
mine that  the  paintings  are  in  portraiture  of  a  people,  and  not  in  simple  con- 
formity with  a  conventional  type.  The  paintings  from  Vulci  present  us  with 
an  eye,  nose,  and  profile  belonging  to  those  people  who  now  and  then  lived 
in  the  west  of  Asia,  and  the  features  in  the  Vulci  paintings  are  as  strongly 
marked  as  the  features  of  Arabs,  in  some  of  the  Egyptian  paintings  of 
Rameses  II.  or  Seti-Menephtha,  in  the  adjoining  rooms.  It  may  perhaps 
be  said  that  the  representations  of  the  Etruscan  Charon  in  the  Bronze 
Room  are  conventional,  but  these  are  more  strongly  marked— the  nose  is  a 
large  aquiline  nose,  like  that  of  the  Syrian  or  Arab  race.  The  countenances 
rep°resented  in  the  Tarquinian  paintings  approach  nearer  to  a  Pelasgic 
type,  but  are  peculiar  in  their  formation. 

From  what  we  know  of  the  Etruscans,  it  is  by  no  means  incompatible 
with  facts,  that  they  may  have  received  a  civilization  independent  from 
that  of  the  Greeks.  The  Phoenicians  we  know  ranged  the  Iberian  seas, 
as  well  as  the  Ionian,  and  it  was  quite  competent  for  a  Cadmus  to  carry 
Phoenician  letters  to  Etruria  as  to  Thebes.  It  is  much  more  satisfactory 
to  suppose  that  the  Etruscans  and  Greeks  drew  from  a  common  spring, 
than  to  suppose  that  the  Etruscans  drew  only  through  the  Greeks.  There 
was  an  intercourse  between  the  Phoenicians  and  Etruscans  as  between  the 
Phoenicians  and  Greeks- -for  anything  we  know,  a  greater  intercourse  be- 
tween the  former,  while  the  Etruscans  were  susceptible  enough  of  cultiva- 
tion, that  they  were  hardly  likely  to  have  been  unimpressed  with  their  first 
visitors,  the  Phoenicians,  and  to  have  waited  for  the  Greeks  before  they 
took  the  seeds  of  civilization.  There  was  no  sympathy  of  language  to  cause 
a  greater  favour  for  the  Greeks,  for  the  Eiruscans  were  decidedly  not 
Greeks,  whatever  kindred  they  bore  to  the  Pelasgic  family.  Commerce 
with  the  Phoenicians  would  account  .for  the  likenesses  between  the  Etrus- 
cans and  Greeks,  as  well  as  for  the  differences.  The  Etruscans  would 
draw  from  the  same  springs  of  letters,  arts,  laws,  manners,  and  belief,  as 
the  Greeks  did,  and  it  is  as  easy  to  picture  the  growth  of  Etruria,  as  of 
Athens,  Corinth,  or  Thebes  ;  while  after-intercourse  with  Greece  would 


fashion  a  greater  likeness  between  Etruria  and  Greece,  as  intercourse  be- 
tween the  cities  of  Greece  brought  them  to  one  common  form  of  civiliza- 
tion. There  could  have  been  no  large  Greek  settlement  in  Etruria,  or  we 
should  have  had  results  equivalent  to  those  of  Magna  Grecia  or  Massilia, 
instead  ot  being  able  to  trace  only  general  proofs  of  Greek  intercourse  and 
influence. 

Perhaps  a  large  fusion  of  Phoenician  blood  determined  the  formation  of 
the  Etrurian  people,  though  we  must  not  expect  to  find  an  equal  influence 
throughout  Etruria.  The  prevalence  of  so  many  large  commonwealths 
shows  that  Etruria  rose,  as  Greece  did,  from  the  gradual  development  of 
separate  settlements,  which  would  each  possess  a  distinctive  character. 
Hence  we  are  able,  even  in  the  few  remains  we  have  in  the  Museum,  to 
trace  great  dilferences  between  the  works  of  Tarquinii  and  those  of  Vulci. 
A  Phoenician  settlement  would  account  for  the  Etruscan  taste  for  shipping 
and  sea  trade,  and  perhaps  for  other  characteristics.  If  we  allow  of  such 
a  settlement,  yet  we  need  not  suppose  that  it  would  permanently  influence 
the  language  or  national  features;  for  a  small  body  of  settlers  among  a 
larger  people  would  be  absorbed,  as  the  Longbeards  were  in  the  north  of 
Italy,  and  the  Northmen  were  in  the  south.  This  is  a  simple  explanation 
of  a  common  historical  phenomenon  ;  but  where  the  foreign  population  is 
concentrated,  as  the  Jews  in  the  Ghetti,  and  the  Greeks  in  South  Naples, 
national  characteristics  may  he  long  preserved  even  among  a  small  com- 
munity. 

The  study  of  Etruscan  antiquities  is  likely  to  have  a  special  value  as 
illustrating  the  early  history  of  Rome,  which  is  now  hidden  in  mist.  The 
Etruscans  were  a  highly-polished  people  when  Rome  was  a  nest  of  robbers; 
and  from  Etruria  was  derived  much  of  the  laws,  learning,  manners,  and 
belief  of  the  Romans.  It  is  an  interesting  historical  investigation  to  deter- 
mine how  Rome,  of  late  growth,  succeeded  in  undermining  and  upsetting 
Etruria,  though  we  can  acknowledge  that  it  was  effected  as  much  by  the 
greater  moral  vigour  of  the  former,  as  by  any  other  circumstances. 

The  Etruscan  collections  in  the  British  Museum  comprise  several  stone 
tombs,  a  vast  number  of  vases,  and  copies  of  large  paintings  from  the  inside 
of  tombs.  In  these  latter  we  have  represented,  with  all  the  vigour  of  life, 
the  domestic  manners  and  public  games  of  the  Etruscans,  and  there  is  not 
in  the  Museum  any  collection  which  is  in  this  respect  so  complete  or  so 
interesting.  The  paintings  and  bas-reliefs  relating  to  the  Egyptians, 
Greeks,  or  Persians,  are  fragmentary,  except  the  frieze  from  the  Parthe- 
non, a  work  wonderful  in  itself,  but  teaching  us  little  of  the  Athenians  as 
a  people.  In  the  tombs  from  Tarquinii  we  have  however  banquets  and 
public  games,  wherein  men  and  women  are  represented  in  all  the  bright- 
ness and  distinctness  of  colour.  We  have  the  dresses,  the  furniture,  the 
vessels,  the  animals,  the  instruments,  and  these,  as  well  as  the  persons, 
drawn  so  naturally,  as  to  leave  nothing  to  be  desired  for  our  well-under- 
standing of  the  home  life  of  this  long-lost  people.  Subjects  so  varied  offer 
of  course  many  illustrations  of  the  habits  of  the  people,  and  on  one  of  the 
Tarquinian  tombs  we  have  all  the  public  games  in  which  the  people  in- 
dulged. Although  the  representations  from  the  Egyptian  tombs  are  painted, 
and  often  enable  us  to  distinguish  portraits,  national  characteristics,  and 
details  of  dress,  yet  their  conventional  execution  wants  the  charm  of  the 
Etruscan  designs.  Seti-Menephtha,  of  a  colossal  size,  occupies  the  greater 
part  of  a  picture,  and  attacks  a  chief  of  the  Tahennu,  who  again  overtops 
the  people,  who  in  diminutive  shape  are  scattered  in  the  corners  of  the 
panel.  The  Egyptians,  moreover,  want  life,  even  if  in  any  degree  they 
comply  with  the  requisites  of  a  likeness  to  the  human  form.  They  are 
curious,  but  are  not  pleasing  ;  whereas  the  works  of  the  Etruscans  have 
both  qualities,  and  are  the  expression  of  a  very  agreeable  type  of  civiliza- 
tion. 

The  Etruscan  collection  in  the  British  Museum  was  chiefly  formed  by 
Signor  S.  Campanari,  who  explored  many  tombs  in  Etruria,  and  made 
copies  of  the  paintings.  The  whole  of  these  were  exhibited  for  some  time 
in  London  and  other  towns,  under  the  name  of  the  Etruscan  Tombs,  as  will 
be  remembered  by  those  who  saw  them  some  few  years  ago.  The  Trustees 
of  the  British  Museum  showed  a  very  laudable  exercise  of  judgment  ia 
purchasing  this  collection  from  Signor  Campanari,  and  securing  it  for 
England.  Besides  the  Campanari  collection  there  are  great  numbers  of 
vases  of  various  dates  and  styles,  purchased  or  received  by  the  Trustees, 
and  which  include  many  Etruscan  specimens. 

The  collection  may  be  considered  as  forming  three  parts.  1st.  The 
paintings  from  the  tombs.  2nd.  The  sculptured  tombs.  3rd.  The  vasej 
and  terracottas.  It  is  to  the  paintings  we  shall  direct  our  attention  cbieSy 
on  the  present  occasion. 
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They  include  four  principal  divisions,  two  in  the  Etruscau  Room,  and 
two  in  llie  Bronze  Room.  The  paintings  are  placed  on  the  walls  above  the 
cases,  but  the  figures  are  of  sufficient  size  to  allow  of  their  being  well  seen. 
Each'  subject  contains  the  paintings  on  the  inner  walls  of  a  tomb,  and 
above  is  shown  the  ceiling  of  the  tomb.  The  decorations  therefore  which 
once  lined  four  walls,  are  now  spread  out  flat  lengthwise,  which  is  well 
guited  to  display  the  grouping.  Ou  account  of  the  distribution  around  the 
walls,  the  composition  is  arranged  into  a  centre  group,  with  one  on  each 
side,  the  remaining  space  being  left  for  the  doorway. 

In  the  Etruscan  Room  both  subjects  are  from  the  ancient  city  of  Tar- 
quinii.  We  are  obliged  to  distinguish  them  as  the  Right  Tomb  and  the 
Left  Tomb,  according  to  their  situation  on  entering  the  room.  The  Left 
Tomb  includes  three  couples  banquetting,  attended  by  ten  musicians  and 
dancers,  five  on  each  side.  The  Right  Tomb  is  in  two  compartments,  and 
includes  in  the  lower  compartment  three  couples  banquetting,  attended  by 
twelve  musicians  and  dancers.  In  the  upper  compartment,  or  over  the 
heads  of  the  banquetting  party,  is  a  long  subject  with  smaller  figures, 
which  represents  all  the  varieties  of  public  games,  with  two  stages  of 
spectators  looking  on.  In  the  Bronze  Room  are  two  tombs  from  Vulci. 
That  on  the  left  has  male  figures,  with  Etruscan  inscriptions,  engaged  in 
various  games  ;  that  on  the  right  is  very  much  mutilated,  and  the  subject 
cannot  be  ascertained.  Two  seated  figures  seem  to  be  Pluto  and  Proser. 
,,ine.  This  is  in  a  very  diflerent  style  as  to  countenance  and  treatment 
than  the  others,  more  nearly  approaching  the  Greek  style. 

Besides  these  four  princ.pal  subjects  are  some  smaller.  In  the  Etruscan 
Room  are  paintings  from  a  tomb  at  Corneto,  including  a  woman  paying  the 
last  offices  to  an  old  man  stretched  on  a  bier,  two  men  drinking  and  dancing, 
and  men  drinking  and  playing  on  the  double  tibia.  In  the  Bronze  Room 
are  two  paintings  of  the  Etruscan  Charon,  from  the  entrances  of  tombs, 
with  Etruscan  inscriptions.  Most  of  our  readers  are  aware  that  the  Etrus- 
oau  character  is  of  a  Greek  type,  and  used  in  the  method  originally  ob- 
tained  from  Phoenicia,  of  writing  from  right  to  left,  instead  of  the  later 
Greek  way  of  writing  from  left  to  right. 

The  Right  Tomb  from  Vulci  is  so  different  in  style  that  we  must  speak 
of  it  separately,  but  the  other  tombs  may  be  classed  together.  There  is  a 
smoothness  and  ease  in  the  style  which  is  particularly  remarkable,  and 
great  care  in  the  drawing  of  forms,  though  there  is  no  attempt  at  minute 
anatomical  delineation.  Whether  the  figure  is  draped  or  naked,  the  same 
practice  is  adhered  to  of  drawing  in  the  outlines  of  the  figure,  which,  when 
the  figure  is  draped,  are  shown  under  the  drapery.  This  has  a  singular 
ellect  as  however  closely  or  loosely  the  male  or  female  figure  may  be  clad, 
the  naked  body  is  shown  through  the  clothing,  not  in  the  mere  pressure  of 
the  drapery,  but  in  the  exact  anatomy,  however  far  the  drapery  may  be  dis- 
tant Thus,  in  the  figures  on  the  Left  Tomb  of  TaiMiuinii,  where  the  dancing 
women  are  clad  in  a  kind  of  full-skirted  modern  petticoat,  the  whole  of  the 
lower  limbs  are  rigidly  drawn. 

This  practice  shows  how  sensitive  the  artists  and  thp  public  were  to  a 
close  and  accurate  delineation  of  the  human  figure,  and  how  very  different 
from  our  modern  artists  and  public.  The  frequent  exhibition  of  the  naked 
figure  in  public  games  made  the  Etruscans  more  critical  in  human  anatomy, 
and  as  we  have  no  longer  the  same  opportunities,  it  is  only  by  a  close 
study  of  the  antique  and  of  the  living  model  that  we  can  hope  to  make  up 
for  our  deficiencies.  The  Etruscan  paintings  well  illustrate  the  soundness 
of  that  law,  put  forward  for  all  classes  of  art,  from  high  art  to  the  least 
mechanical  performance,  that  instruction  must  rest  on  the  study  of  the 
human  figure.  Schools  of  design  may  draw  from  architectural  casts  as 
long  as  they  like,  and  make  as  much  use  as  they  please  of  the  rule  and 
compasses,  but  we  cannot  have  artists  or  an  artistic  public  without  the 
figure.  This  must  be  at  the  beginning  of  teaching,  and  it  must  follow  it 
throughout.  This  fact  was  proclaimed  ten  years  ago,  and  our  schools  of 
design  will  never  enable  us  to  compete  with  foreign  manufacturers  in 
works  of  taste,  until  we  carry  it  out  fully  and  faithfully. 

To  make  a  high  artist,  all  will  allow  that  nature  must  be  studied— but 
what  does  this  mean  ?  Are  we  to  draw  trees  and  flowers,  and  to  neglect 
that  noblest  organization,  the  human  form  ?  The  Greeks  and  the  Etrus- 
cans walked  among  trees  and  flowers  as  we  do,  they  enjoyed  the  beauties 
of  the  landscape— but  they  did  not  thus  become  artists,  nor  could  they  have 
become  artists.  A  flower  is  most  admirably  organised,  so  is  an  animal ; 
but  the  perfection  of  organization,  the  adaptation  of  physical  means  to 
intellectual  ends,  is  man.  It  is  in  his  form,  in  his  structure,  that  we  can 
study  the  highest  applications  of  godlike  skill,— and  to  neglect  this,  is  to 
neglect  the  greatest  and  noblest  school  of  art.  Anything  so  perversely 
bliud  as  Euglish  practice  ou  this  head  cannot  be  imagined,  and  it  conveys 


the  causes  of  English  failure.  In  England,  the  artist  is  a  mechanic  in 
painting,  nearly  on  a  fooling  with  a  M^olverhampton  lockmaker  or  nailer, 
who  goes  on  from  year  to  year  copying  the  same  article,  without  reference 
to  any  higher  principles.  The  Commissioners  of  Fine  Arts,  in  fostering 
good  drawing  and  correct  anatomy,  do  most  wisely  for  the  interests  of  art ; 
and  it  is  to  be  hoped  that  all  will  unite  in  the  same  purpose,  and  that  in 
our  academies  and  schools  of  design  we  shall  follow  the  only  sound  course 
of  teaching  and  learning.  The  great  end  and  aim  of  all  teaching  is  to 
train  the  mind  to  the  best  habits,  whatever  may  be  the  end  of  the  learner, 
whether  high  or  low  ;  and  in  a  right  education,  the  mind  of  the  statesman 
and  the  porter,  the  artist  and  the  workman,  will  be  equally  trained  in 
correct  thinking,  whatever  may  be  the  special  object  of  their  pursuits. 

The  Etruscan  figures  are  of  two  classes,  draped  and  naked  ;  but  none 
of  the  female  figures  are  wholly  naked,  though  some  are  naked  from  the 
waist  upward.  The  drapery  is  so  various  in  its  structure  and  adaptation, 
as  to  afford  much  practice  to  the  aitist,  and  he  has  the  whole  range  from 
the  naked  figure  to  the  complex  forms  of  modern  female  fashion.  The 
garment  most  used  by  men  and  women  is  an  oblong  square  shawl  or 
mawd,  worn  in  various  ways.  Sometimes  it  is  a  shawl  or  scarf.  Some- 
times a  cloak,  with  the  men  a  waistcloth.  As  a  scarf,  it  is  sometimes  put 
on  in  the  usual  fashion,  and  the  ends  then  put  through  the  arms,  so  as  to 
hang  down.  As  all  the  garments  are  of  various  colours,  white,  blue,  and 
red,  and  sometimes  with  braiding,  patterns,  and  ornaments,  the  effect  is 
much  increased. 

Many  of  the  female  dresses  are  very  elegant  in  form  and  colour,  and 
they  are  of  great  variety.  We  recommend  to  the  ballet  masters,  who  are 
always  searching  for  something  novel,  an  Etruscan  ballet,  with  some  of  the 
picturesque  costumes  of  the  Museum.  In  each  subject  a  ditTerent  general 
fashion  is  observable.  In  the  Right  Tomb  of  Tarquinii,  the  women  have  a 
long  and  rather  close  dress,  with  a  shawl ;  a  cap  worn  in  the  fashion 
Parisian  women  wear  a  coloured  kerchief,  with  short  curls.  They  have 
likewise  sandals.  In  the  Left  Tomb  of  Tarquinii,  the  costume  is  almost 
modern — a  boddice  with  short  sleeves,  a  short  and  very  full  petticoat,  boots 
or  sandals,  long  hair  worn  with  a  wreath,  earrings,  bracelets.  The  third 
fashion  is  in  the  tomb  of  Corneto  :  a  boddice,  petticoat,  pelisse,  cloak  or 
shawl,  long-toed  shoes,  the  hair  worn  in  long  tresses. 

As  an  example  of  the  mode  of  treatment,  we  may  take  the  female  play- 
ing the  castanets,  in  the  Left  Tomb  of  Tarquinii.  She  wears  a  red 
boddice,  edged  with  bright  blue,  short  sleeves  of  the  pattern  of  the  skirt, 
trimmed  with  blue.  The  petticoat,  short  and  in  full  breadths  or  folds,  is 
of  a  reddish  tinge.  The  pattern  is  in  red,  and  consists  of  three  spots 
divided  by  horizontal  stripes  or  braid  of  red,  sometimes  plain,  sometimes 
dentelated.  The  pattern  of  the  skirt  would  do  credit  to  Regent-street, 
and  shows  more  design  than  most  of  the  products  of  the  Manchester  loom. 
On  her  shoulders  she  wears  a  blue  scarf  edged  with  red,  the  ends  being, 
as  before  described,  brought  through  the  arms.  Her  hair  is  worn  long, 
and  around  her  head  she  has  a  blue  wreath.  Her  boots  are  red.  She  has 
bracelets,  and  in  her  ears  rings  with  a  large  round  drop. 

Besides  the  practice  of  showing  the  outline  under  the  drapery,  there  is 
another  conventional  peculiarity  of  Etruscan  art,  which  consists  in  show- 
ing all  the  fingers  of  the  hands,  which  are  arranged  in  perspective,  fan- 
fashion,  but  close  together. 

In  the  Right  Tomb  of  Tarquinii,  in  the  lower  compartment,  the  chief 
personages  are  three  men  and  three  women,  seated  in  couples  on  three 
couches,  which  are  laid  in  one  row,  so  that  the  guests  can  be  fully  seen  by 
the  spectator.  Throughout  the  subjects  we  notice  that  the  women,  like 
those  of  Rome,  were  treated  with  great  deference  and  attention,  being  the 
companions  of  their  husbands  in  their  feasts  and  games,  and  that  they  held 
the  position  of  a  Germanic  rather  than  of  a  Greek  wife.  In  the  banquets 
and  the  games  the  women  are  present,  seated  with  the  men ;  and  even  of 
the  slaves  or  attendants,  none  of  the  women  are  naked.  Two  naked  boy 
attendants  stand  near  the  couches,  and  there  are  small  tables,  of  very 
elegant  design,  bearing  refreshments :  the  men  and  women  are  drinking. 
As  if  for  coolness,  the  men  and  women  are  naked  from  the  waist  upward. 
Under  each  of  the  couches  is  a  pair  of  ducks,  painted  in  blue.  Each  of 
the  ducks  is  in  a  different  posture,  but  each  is  characteristic,  and  the 
artist  shows  a  degree  of  skill  and  fancy  which  a  modern  rival  could  not 
surpass.  The  six  ducks  are  pictures  in  themselves.  From  the  introduc- 
tion of  them,  it  is  to  be  supposed  they  were  pets  of  the  household,  though 
rather  strange  ones. 
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It  is  to  be  noticed  that  the  Eiruscaa  artists  studiously  strive  to  introduce 
as  much  variety  as  possible  in  the  treatment.  While  a  general  symmetry 
of  arrangement  is  preserved,  each  figure  is  put  in  a  differeut  dress  or  atti- 
tade.  So,  too,  the  details  are  varied.  If  one  dancer  is  in  blue,  another  is 
ID  red  ;  if  one  has  a  shawl,  another  has  a  cloak,  and  so  forth.  In  the  Left 
Tomb  of  Tarquiuii,  the  figures  of  the  dancers  are  separated  by  trees,  on 
which  are  birds  or  animals  ;  but  there  is  a  different  set  for  each  tree. 

At  one  end  of  the  couches  is  the  chief  musician,  playing  on  the  double 
tibia  or  pipes.  This  seems  to  have  been  the  great  instrument  of  the 
Etruscans,  as  it  was  afterwards  with  the  Romans.  It  is  introduced,  like- 
wise, in  the  Left  Tomb  of  Tarquinii.  The  instruments  shown  are  the 
double  tibia,  the  lyre,  and  the  castanets.  In  each  subject  are  two  players 
of  the  double  tibia. 

On  the  left  baud  are  three  male  and  three  female  dancers,  and  as  many 
on  the  right  hand.  One  of  these  latter  plays  the  double  pipe.  The  figures 
are  separated  by  branches  of  trees.  The  men  are  without  shoes,  and  with 
no  garment  but  a  waistcloth. 

On  the  right-hand  side  is  an  elegant  table  with  three  white  vases  and 
one  red  one.     This  is  a  pleasing  furniture  group. 

The  upper  compartment  of  this  tomb  contains  a  great  number  of  groups 
and  figures  of  small  size,  engaijed  in  public  games,  and  with  two  stands 
for  spectators.  The  stand  has  a  platform,  on  which  are  the  chief  per- 
sonages, men  and  women.  Underneath  are  some  men  lying  down.  The 
costumes  of  the  spectators  show  a  greater  variety  of  fashions  than  the 
banquet;  some  of  the  men  have  beards,  and  some  are  without;  some  of 
the  women  are  dressed  in  white. 

The  games  represent  leaping,  running,  chariot  races,  hurling  the  discus, 
boxing,  and  the  armed  course,  which  are  painted  in  a  lively  manner. 

In  a  kind  of  pediment  above  is  a  large  vase,  and  two  persons  at  an 
entertainment. 

The  entrance  to  this  tomb  is  adorned  with  two  panthers. 

The  Left  Tomb  of  Tarquinii  only  includes  one  subject— a  banquet ;  but 
the  costumes  are  much  richer.  To  this  belongs  the  female  figure  already 
closely  described.  Here,  likewise,  the  chief  personages  are  three  couple 
seated  on  couches ;  but  the  arrangement  is  different,  one  of  the  couches 
being  turned  lengthwise  at  right  angles.  This  gives  the  opportunity  of 
seeing  the  finish  of  the  end — and  indeed  the  design  and  finish  of  the 
couches  are  well  worthy  of  study,  showing  fitness,  lightness,  and  elegance. 
Here  are  two  small  tables  or  stands,  exquisitely  finished,  on  which  are 
placed  the  refreshments.  A  female  attendant  is  standing.  A  naked  page 
holds  in  his  hand  a  percolated  vase  or  wine-strainer.  Male  and  female 
attendants  seem  to  have  been  employed  at  entertainments.  Two  of  the 
lady  guesis  wear  a  red  veil.  The  whole  of  the  guests  are  wreathed  either 
with  ivy  or  laurel.  Under  the  couches  is  a  panther,  a  cock,  and  a  hen. 
The  cock  is  a  very  gay  piece  of  painting,  and  is  another  exa!iiple  of  the 
attention  to  details.  The  panther  seems  to  have  been  a  great  favourite  of 
the  Etruscans,  and  here  and  elsewhere  is  frequently  introduced.  He  was 
of  course,  tamed.  The  men  in  this  group  wear  short  beards,  whereas,  in 
the  olherTarquinian  tomb,  the  guests  are  beardless.  On  the  left  of  the 
couches  stands  the  player  of  the  double  tibia. 

On  the  left-hand  side  are  two  male  and  three  female  dancers.  One  of 
the  men  is  playing  the  lyre.  On  the  right-hand  side  are  likewise  two 
male  and  three  female  dancers.  One  of  the  men  plajs  tlie  double  tibia, 
and  one  of  the  women  the  castanets,  or  rather  bones.  At  each  end  is  a 
man,  mounted  either  on  a  mule  or  horse.  Each  figure  of  the  side  groups 
is  se;iarated  by  a  tree,  chiefly  laurel,  having  sometimes  a  flower  at  the 
bottom.  On  the  branches,  and  Oyiug  around  the  trees,  are  birds  of  gaudy 
plumage.  On  some  of  the  trees  beasts  are  drawn,  as  the  panther,  rabbit, 
and  fox.  These  latter  are  painted  spotted,  like  the  panther.  One  of  the 
panthers  is  climbing  a  tree,  like  a  cat  or  a  monkey.  The  men  dancers 
wear  blue  mawds,  and  the  women  dancers  red  mawds.  The  fancv  dis- 
played in  the  arrangement  of  all  the  details  is  well  worthy  of  note.  The 
drapery  is  likewise  pleasing. 

The  Left  Tomb  at  Vulci,  which  has  Etruscan  inscriptions,  is  of  a  more 
oriental  character  in  the  features  of  the  people.  There  are  no  women  in 
this  subject,  and  the  figures  are  employed  in  public  games,  as  leaping, 
running,  horse-racing,  &c.  Some  of  the  men  wear  a  cap,  like  that  of  the 
women  in  the  Right  Tarquinian  Tomb.  The  Vulci  Tomb  was  discovered 
in  1S32. 


The  Right  Tomb  at  Vulci  is  difl'erent  from  all  the  others  in  subject' 
style,  treatment,  and  physiognomy.  The  personages,  who  are  more  of  a 
Greek  or  Pelasgic  character,  are  closely  draped  in  cloaks  of  one  colour, 
as  blue,  without  ornaments  or  trimming, — more  closely  approaching  what 
from  our  sculptural  impressions  is  conventionally  required  as  antique,  than 
the  gay  and  lively  costumes  of  Tarquinii.  This  tomb,  however,  had  a 
chequered  ceiling,  like  those  of  the  Tarquinian  tombs.  These  ceilings  are 
of  a  peculiar  character,  and  are  executed  in  various  colours,  showing,  as 
usual,  much  fancy  in  the  arrangement. 

The  paintings  of  the  Etruscan  Charon  are  coarse,  and  seem  conventional 
caricatures  or  grotesques,  quite  different  from  the  portrait-like  character  of 
the  other  designs. 

The  Etruscan  paintings  will  well  repay  inspection,  and  are  some  of  the 
best  illustrations  we  have  of  ancient  manners.  The  student  who  wants  a 
comment  on  Homer  will  best  find  it  here,  and  after  perusing  the  book  of 
games,  he  cannot  do  better  than  see  them  depicted  in  detail  in  the  Right 
Tarquinian  Tomb  or  Left  I'omb  of  Vulci.  The  banquet  scenes  are  fair 
illustrations  of  Roman  life.  Etruscan  vases  and  Etruscan  dancers,  the 
double  flute  and  the  lyre,  were  to  be  seen  at  Roman  banquets,  where  the 
guests  likewise  reclined.  M^hat  is  given  merely  in  form  in  bas-reliefs  is 
here  given  in  form  and  colour ;  and  what  is  in  sculpture  performed  by  the 
artist  from  imagination,  long  after  the  event,  is  here  painted  to  the  life  from 
the  men  and  women  as  they  breathed  and  moved  and  dressed.  Certainly, 
the  Elgin  frieze  gives  us  a  tamer  idea  of  Athenian  life,  though  executed 
under  the  eye  of  a  Phidias,  than  the  weaker  paintings  of  the  Etruscans  do 
of  Etruscau  life. 

In  an  artistical  point  of  view,  there  is  a  benefit  in  studying  the  works  of 
a  refined  people,  for  so  the  Etruscans  were.  They  possessed  a  literature, 
and  inscriptions  were  common  on  public  works,  showing  that  reading  was 
generally  difl'used.  Their  dresses,  manners,  and  games  show  that  they 
possessed  wealth  and  cultivation,  and  the  works  they  have  left  us  are 
ample  proofs  of  their  advanced  taste  and  of  their  love  of  the  pictorial  arts. 
Music  and  dancing  were  advanced  to  the  rank  of  arts.  It  is  always  useful 
to  contemplate  and  analyse  the  progress  of  a  people  who  had  less  ad- 
vantages than  ourselves. 

The  sculptured  tombs  in  the  lower  part  of  the  Museum  do  not  show  so 
favourably  as  the  paintings,  though  they  exhibit  traces  of  artistic  develop- 
ment. They  are  generally  carved  in  soft,  bad  stone,  and  some  are  in 
coarse  clay  ;  yet,  even  in  these,  there  is  an  attention  to  anatomy,  to  draw- 
ing, and  to  drapery,  which  draws  our  notice.  Some  of  the  reclining 
figures  show  considerable  care  in  the  arrangement  of  the  muscles  of  the 
back.  In  the  paintings,  minute  anatomical  dravving  is  not  attempted,  but 
in  the  Right  Tomb  from  Vulci  the  muscles  of  the  abdomen  are  drawn  in 
the  Greek  style  iu  the  figure  of  Pluto,  which  is  only  half-draped.  From 
their  progress  in  painting,  from  their  sound  principles  of  art,  and  from  the 
indications  in  the  rude  sculptured  works  we  have,  we  may  rest  assured 
that  these  lat'.er  are  not  fair  samples  of  Etruscan  art;  and  we  may  expect, 
that  though  most  of  the  finer  works  have  perished  by  the  elTect  of  time  or 
by  the  hands  of  the  Romans,  that  more  favourable  specimens  will  yet  be 
discovered. 

The  vases  commonly  called  Etruscan,  are  now  brought  together  in  the 
Etruscan  Room,  and  arranged,  which  was  very  needful,  for  during  some 
years  they  remamed  in  a  deplorable  stale  of  confusion,  so  that  it  was 
impossible  for  the  student  to  get  any  benefit  from  them. 

The  vases  are  now  arranged  chronologically  and  according  to  the  locali- 
ties iu  which  they  are  found.  They  form  six  groups,  besides  a  collection 
of  terracottas,  chiefly  Etruscan. 

The  first  group  consists  of  vases  of  heavy  black  ware,  some  with  rude 
figures  upon  them  in  low  relief,  the  work  of  tlie  ancient  Etruscans.  These 
are  mostly  found  at  Cervetri  or  Ca^re. 

The  second  group  includes  the  vases  called  Nolan-Egyptian  or  Phoeni- 
ciaa,  with  pale  backgrounds  and  figures  in  a  reddish  maroon  colour.  The 
figures  are  chiefly  those  of  animaL=;.  These  vases  are  mostly  found  at 
Nola. 

The  third  group  contains  early  vases  with  black  figures  upon  red  or 
orange  grounds.  These  are  rich  in  mythological  subjects.  These  vases 
are  found  at  Vulci,  Canino,  and  the  Ponle  della  Kadia,  to  the  north  of 
Rome. 

The  fourth  group  is  formed  of  vases  more  carefully  finished.  The  dis- 
tricts from  which  these  are  obtained  are  Canino  and  Nola. 

The  fifth  group  is  a  later  class  of  works,  more  slovenly  painted.  The 
subjects  relate  chiefly  to  Bacchus.     The  vases  are  got  from  the  province  of 
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he  Basilicata  in  Naples,  to  the  south  of  Rome.  Indeed,  most  of  th  e 
rases  are  got  over  a  wide  district,  far  beyond  the  confines  of  Etruria 
Proper. 

The  sixth  group  is  from  the  Neapolitan  province  of  Puglia  or  Apulia. 
These  are  much  like  the  vases  of  Nola,  with  pale  backgrounds  and  figures 
of  the  reddish  maroon. 

The  terracottas  are  of  various  origin  and  require  classification,  so  that 
the  locality  may  be  known.  They  are  chiefly  Etruscan.  In  the  centre  of 
this  group  are  various  divinities  and  mythological  groups. 

Besides  the  vases  included  in  the  Etruscan  lioom,  are  others  in  various 
parls  of  the  Museum.  There  is  a  large  collection  of  vases  and  terracottas 
from  Athens  in  the  Hronze  Room.  In  the  Townley  collection  are  Roman 
vases,  urns,  and  terracottas.  In  the  Egyptian  Rooms  are  vases  and  similar 
works,  of  various  times  and  styles. 

Altogether,  the  collection  of  vases  and  terracottas  in  the  Museum  is 
copious,  but  to  make  it  complete  it  is  very  necessary  that  there  should  be 
a  series  of  Chinese  porcelains.  The  Museum  of  Economic  (jeology  con- 
tains some  specimens  of  ancient  and  modern  earthenware,  but  the  British 
Museum  must  be  looked  to  as  the  chief  school  for  artists. 

(To  be  continued.J 


DESCRIPTION  OF  A  UNIVERSAL  TIME  TABLE. 

By  F.  Bashforth,  Esq. 

The  calculation  of  Railway  Time  Tables  is  attended  with  considerable 
difficulty  and  liability  to  error,  owing  to  the  various  velocities  of  different 
classes  of  trains  and  the  variation  of  gradients  and  stations  stopped  at. 
The  importance  of  the  correctness  of  these  tables,  coupled  with  the  diffi- 
culty of  obtaining  that  result,  have  led  me  to  contrive  a  little  instrument 
■which,  when  the  stoppages  and  the  time  of  starling  and  arrival  are  deter- 
mined, will  give  the  times  of  arrival  at  each  station  exactly  as  they  appear 
in  the  bill,  regard  being  had  to  varying  gradients,  and  consequently  vary- 
ing velocities.  There  could  be  no  doubt  of  the  perfect  success  of  a  mere 
geometrical  contrivance,  but  to  remove  any  doubt  that  might  he  felt,  and  to 
explain  my  notions  to  my  friends,  I  have  constructed  a  universal  time 
table  for  the  main  line  of  the  Manchester  and  Leeds  Railway,  which  is 
about  01  miles  long,  and  has  21  stations.  The  result  is  perfectly  satisfac- 
tory. I  employ  two  scales;  the  vertical  is  of  40  minutes— the  horizontal 
of  8  miles  to  the  inch,  but  they  might  have  been  respectively  60  and  20. 
The  instrument  is  arranged  on  a  board  11  inches  square. 


Let  A  B,  fig.  1,  represent  30  miles,  andfthe  perpendicular  C  B,  CO 
minutes,  and  suppose  a  train  to  be  travelling  along  A  B  with  a  uniform 
Telocity  of  30  miles  per  hour.  The  time  of  describing  A  6  will  be  found 
by    applying  the    vertical  scale   to   measure   the   perpendicular  c\b ;  for 

Time  in  A  4  A.  b  be. 

TimeTn~AB     —     AB     ~     BC 

But  B  C  represents  time  in  A  B,  and  therefore  b  c  represents  time  in 
A  *  ;  and  so  on  for  any  other  distance. 

Suppose,  however,  that  when  the  train  comes  to  D,  the  velocity  falls 
from  30  to  20  miles  per  hour.  Draw  E  F  parallel  to  A  B,  and  cut  oft' 
E  F  =  20  miles.  Erect  the  perpendicular  F  G,  and  make  it  00  minutes 
by  the  vertical  scale.  Join  E  G.  Then  the  time  of  arrival^at  any  point 
d,  will  be  found  by  applying  the  vertical  scale  to  the  perpendicular  c  d, 
and  readicg  off  the  minutes;  and  so  on  if  there  bejjmore  changes  of  velo- 
city. 

The  above  is  applicable  to  a  train  travelling  with  varying  velocities,  bu 


without  stoppages.  If  we  suppose  the  train  to  lose  5  minutes  by  stop  ping 
at  a  station  at  b,  then  this  time  will  never  be  recovered,  and  every  point  in 
'he  time  line  to  the  right  of  b  c,  must  be  raised  5  minutes.  If  there  be 
another  loss  of  4  minutes  at  d,  every  point  in  the  time  line  to  the  right  of 
d  e,  must  be  raised  through  4  minutes  additional ;  and  so  on  for  other 
stoppages. 


Fig  .6. 


Suppose  that  on  a  railway  there  are  stations  A,  b,  C,  d,  e,  F,  g,  A,  I 
where  A  and  I,  are  the  termini,  and  C,  F,  first  class.  A  to  b,  is  3  miles; 
to  C,  2  ,  ;  C  to  (i,  5i  ;  d  to  e,  4  ;  e  to  F,  3  ;  F  to  g-,  2  ;  ^  to  A,  3  ;  and 
h  to  I,  0  miles.  The  first  eight  miles  can  be  travelled  at  the  rate  of  25 
miles  per  hour,  the  next  ten  at  20  miles,  and  the  remaining  distance  at  30 
miles  per  hour.  Fig.  3,  shows  a  series  of  strips  of  boxwood  of  equal 
length  and  thickness,  but  whose  breadths  represent  the  distances  betwixt 
the  stations,  measured  by  the  horizontal  scale.  The  section  at  fig.  0,  show 
the  provision  made  at  each  division,  by  a  pin  and  two  holes,  to  ul  low  f^ 
stoppages,  as  at  C  and  F,  fig.  4.  The  time  lines,  .t  y,  z  «■,  are  laid  down 
as  in  fig.  1.  The  former  is  for  trains  passing  from  A  to  I,  the  latter  from 
I  to  A. 

Fig.  4. 


~--- 0 ^. 


TTom.    ^  io  I . 
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Fig.  3,  is  placed  on  a  level  surface  as  in  fig.  4,  and  the  separate  pieces 
of  wood  are  kept  in  their  places  by  two  fixed  pieces  X  Y,  with  parallel 
faces.  O  S,  O'  S',  are  two  straight  bars  moveable  about  O  O'. 
capable  of  being  clamped  in  any  position.  Fig.  5,  represents  the  sea  le 
used  in  reading  off  the  time.  The  head  moves  along  the  bars  O  S,  O'  S 
like  a  T-square.  The  slide  carries  divisions  for  every  10  minutes,  and 
the  circles  on  it  represent  the  ivory  studs  on  which  any  required  consecu- 
tive hours  are  written,  as  it  would  be  inconvenient  to  have  it  of  sufficient 
eogth  to  hold  12  hours. 

Let  it  be  required  to  read  oif  the 
times  for  a  train  stopping  at  C  and 
F.  Breaks  must  be  made  in  the 
time  line  at  C  and  F,  by  the  contriv- 
ance, fig.  C.  Secondly,  move  the 
slide  and  the  strips  of  wood  be- 
twixt X  and  Y,  up  or  down  till  the 
time  of  starting  on  the  scale  falls 
n  the  end  of  the  time  line  at  A. 
Thirdly,  move  O  S,  about  O,  till  the 
other  extremity  of  the  time  line 
coincides  with  the  required  time  of 
arrival,  and  then  clamp  the  bar. 
The  scale  must  be  applied  lo  show 
the  hour  and  minute  coinciding  with 
the  breaks  at  >n  and  7t,  and  this  time 
must  be  registered  in  the  table.  For 
the  return  train,  I  to  A,  the  head  of 
the  scale  slides  along  O'S',  andihe 
second  and  third  adjustments  have 
to  be  made. 

Few  stations  have  been  supposed 
for  illustration,  although  the  advan- 
tage of  using  this  method  is  not  so 
apparent  in  such  a  case.  However 
great  the  number  of  stoppages,  it  is 
scarcely  possible  to  make  a  miatake 
that  will  not  be  detected.  If  any  error 
be  made  in  making  the  breaks  in  the 
time  line,  the  time  table  will  show 
either  the  omission  or  excess,  as 
the  time  and  station  must  be  read 
off  at  each  break  in  the  time  line, 
and  registered  in  the  tan 


There  is  no  necessity  for  having  the  velocity  per  hour  given  for  the  rate 
of  travelling  over  each  particular  part  of  the  line,  for  the  purpose  of  laymg 
down  a  time  line,  as  it  may  be  plotted  from  the  observations  of  the  times 
of  arrival  at  several  points  of  the  line  of  a  train  travelling  without  stop- 
pages.    Let     train  be  travelling  along  A  D,  fig.  7,  and  let  O,  B  E,  C  F, 


Fig.  7. 

and  D  G,  at  right  angles  to  A  D,  represent  the  times  of  arrival  at  A,  />,  C, 
and  D.  Join  A,  E,  F,G,  which  will  be  the  time  line.  The  time  allowed 
for  stoppages  must  include  the  whole  loss  consequent  on  lowering  and 
getting  up  the  speed. 

Mr.  J.  Samuda  employed  diagrams  constructed  in  a  manner  similar  to 
figs.  1  and  2,  to  explain  the  proposed  arrangement  of  the  trains  on  the 
London  and  Croydon,  and  Croydon  and  Epsom  railways,  which  are  given 
in  the  "  Minutes  of  Evidence,"  printed  by  order  of  the  House  of  Commons, 
June,  1844.  I  have  also  seen  in  Ihe  Builder,  of  August  21,  1847,  a  notice 
of  a  new  time  table,  patented  in  Paris,  but  the  description  there  given  does 


not  enable  me  to  say  whether  it  resembles  the  one  above  described.  I  am 
not  aware  that  the  method  of  allowing  for  a  stoppage  at  any  given  station, 
for  varying  the  time  of  performing  the  journey,  or  for  reading  off  the  times 
ready  for  insertion  in  the  time  table  has  ever  before  been  adopted. 


ENGINEERING  AND  RAILWAY  MEMBERS  OF 
PARLIAMENT. 

A  new  parliament  under  usual  circumstances  is  not  of  much  importance 
to  professional  men,  but  for  once  Ihe  case  is  different.  Engineers  and  sur- 
veyors have  now  much  at  stake  in  the  measures  likely  to  be  subjects  of  legis- 
lation ;  while  the  elections  have  brought  forward  many  men  whose  opinions 
on  these  subjects,  or  whose  connection  with  our  professional  pursuits, 
create  much  interest.  We  have  been  handed  over  to  the  mercies  o(  a 
Board  of  Trade  already,  while  many  measures  deeply  affecting  professional 
interests  are  sure  to  come  under  discussion,  such  as  the  health  of  towns' 
bill,  a  general  act  for  drainage,  railway  legislation,  the  survey  of  London, 
and  steam-engine  inspection.  How  these  subjects  are  likely  to  be  treated 
is  not  unnaturally  a  matter  of  anxiety. 

The  last  parliament  began  Ihe  new  class  of  railway  directors,  for  we  can 
hardly  consider  the  election  of  Mr.  Charles  Russell,  the  late  member  for 
Reading,  and  chairman  of  the  Great  M'estern  railway,  as  being  of  more 
value  than  a  single  and  accidental  circumstance.  It  was  the  return  of  Mr, 
Hudson  and  Mr.  Chaplin  which  constituted  the  class  now  so  greatly  in- 
creased by  the  late  elections. 

AV^ith  some  it  has  been  a  matter  of  fear  that  we  should  have  a  railway 
parliament,  and  it  has  been  put  forward,  under  the  authority  of  Mr.  Dodd, 
that  the  present  parliament  contains  more  railway  directors,  engineers,  re- 
tail tradesmen,  and  political  lecturers  than  any  former  parliament,  and 
fewer  officers  in  the  army  and  navy,  and  landed  gentry.  If  a  parliament 
now  have  railway  directors  in  it,  it  must  have  more  than  in  former  parlia- 
ments, because  as  it  may  be  said  railway  directors  did  not  exist  as  a  class 
in  former  days.  We  might  as  well  be  told  that  in  the  streets  of  London 
there  are  more  cabmen  and  omnibus-drivers  than  in  former  days,  and  that 
on  the  river  there  are  more  steamboat  stokers  and  fewer  watermen.  Ad- 
mitting the  fact  that  there  are  more  railway  directors  and  engineers  in  the 
house,  we  do  not  therefore  see  any  ground  of  alarm  to  the  country.  As  to 
the  retail  tradesmen  we  have  Utile  to  do  with  them,  except  so  far  as  they 
have  been  mixed  up  with  railway  directors,  and  insomuch  we  are  bound 
to  say  that  we  put  no  worth  on  the  increase  of  retail  tradesmen,  for  we  be- 
lieve that  the  whole  body  of  retail  tradesmen  in  the  House  of  Commons 
consists  of  one  or  two  individuals.  The  injury  to  the  country  cannot  at  the 
worst  be  very  great  in  having  Mr.  Williams,  the  haberdasher,  instead  of 
Mr.  Alderman  Wailhman,  the  haberdasher,  or  Mr.  Alderman  Sidney  in- 
stead of  Alderman  Sir  Matthew  Wood  We  confess  likevvise  to  obtuseness 
as  lo  the  injury  likely  to  arise  from  Mr.  Alderman  Sidney,  Mr.  Williams, 
or  anybody  else  who  makes  money  behind  a  counter,  silting  cheek  by  jowl 
with  the  members  for  Waterford  county,  Finsbnry,  and  Wallingford. 
With  regard  to  the  political  lecturers,  they  mean  Mr.  W.  J.  Fox,  Mr. 
Feargus  O'Connor,  Mr.  George  Thompson,  and  Mr.  Wilson;  and  even 
though  political  lecturing  has  taken  the  place  of  political  pamphleteering, 
it  grieves  us  little  that  Messrs,  Fox  and  Thompson  sit  as  members  of  the 
house  to  which  Burke,  Sheridan,  O'Conuell,  Cobbetl,  and  Hunt  belonged. 
We  need  not  enlarge  the  latter  list. 

The  only  fact  with  which  we  have  to  grapple,  indeed  the  head  and  front 
of  the  grievance,  is  the  number  of  railway  personages;  though  we  are  bound 
to  say,  that  when  admitting  the  new  classiticalion  of  railway  directors,  we 
must  not  forget  that  it  strips  Mr.  Hudson  of  his  quality  as  a  landed  pro- 
prietor, Mr.  Glyn  of  his  title  as  a  banker,  and  every  olher  individual  of  his 
previous  description  of  enrolment.  One  question  therefore  is,  whether  in 
accepting  the  new  class  of  railway  men,  we  admit  a  body  less  wealthy 
than  officers  in  the  army  and  navy,  government  functionaries,  or  landed 
gentlemen.  We  believe  that  on  the  whole  Mr.  Hudson,  Mr.  Glyn,  Mr 
Robert  Stephenson,  Mr.  Cubitt,  Mr.  Chaplin,  Mr.  Paiker,  Mr.  Locke,  Mr. 
Peto,  Mr.  Waddington,  Sir  Joshua  Walmsley,  Mr.  Jackson,  Sec,  have  not 
too  small  a  stake  iu  the  properly  of  the  country  to  disqualify  them  from 
sitting  on  the  same  benches  with  olher  gentlemen,  whose  names  it  is  un- 
necessary to  mention,  as  the  state  of  their  finances  may  be  learned  of  any 
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low  bill-broker  or  sherifT's  oflicer.  If  wc  were  to  give  a  cool  and  candid 
opinion, »  e  Bhuuld  say  tliat  the  present  parlianieDt  contaius  as  much  wealth, 
respectability,  and  iutL'lligence  as  any  parliament  which  has  ever  sat  within 
the  precincts  of  St.  Stephen's.  M'e  are  quite  ready  to  believe  that  there 
are  adventurers  in  the  present  house,  but  we  do  not  believe  that  there  are 
more  than  usual  in  an  assembly  to  which  the  mode  of  admission  alfurds  no 
guarantee  of  moral  worth,  still  less  a  security  against  moral  corruption. 

There  is  a  class  of  persons  in  this  country  and  in  all  others,  who  so  far 
from  allowing  that  there  is  nothing  new  under  the  6u»,can  scarcely  believe 
that  the  night  falls  and  morning  breaks  day  by  day,  and  that  the  whole 
scheme  of  creation,  life  and  death,  death  and  life,  rolls  on  in  the  course  of 
its  accomplishment.  For  them,  everything  that  is  new  is  a  prodigy  and  an 
alarm,  and  they  are  kept  in  a  perpetual  state  of  worry  by  the  untuward 
events  of  their  times.  No  hen  was  ever  more  alarmed  at  seeing  ducklings 
take  to  the  water,  no  sclioolboy  was  ever  more  annoyed  at  a  wet  holiday 
when  he  had  nailed  the  barometer  to  "  set  fair,"  than  are  the  class  to  whom 
we  have  alluded,  at  the  obstinate  movement  of  a  slate  of  society  which  in 
their  mind's  eyes  ihey  have  nailed  to  stand  stock  still.  For  them,  the  irrup. 
tion  of  railway  men  into  the  House  of  Commons  is  a  new  cause  of  wonder, 
and  we  shall  have  a  new  Sybil  or  a  new  Coningsby  on  a  fact  which  sets 
itself  so  audaciously  against  the  middle  ages,  aud  which  is  only  .1  new- 
proof  of  the  material  aspect  of  these  degenerate  days.  Alas !  the  House 
of  Commons  has  been  always  in  this  slate  of  revolution.  It  began  by  ad- 
mitting the  small  squirearchy,  the  manorial  lords  who  rose  under  the 
r.dwards;  it  received  an  accession  of  traders  under  the  Tudors,  of  Puri- 
tans under  the  Stuarts,  aud  of  army  colonels  under  the  Cromwells.  Oueen 
.\nne's  people  were  taken  aback  by  the  admission  of  stock-jobbers  and  fund- 
holders.  King  George's  by  the  strange  accummulation  of  nabobs  ;  then  we 
were  frightened  by  West  India  planters,  by  bankers,  those  who  had  en- 
riched themselves  with  government  contracts,  and  by  horde  upon  horde  of 
the  nomeaux  riches  who  had  enriched  themselves  tout  nouvellement .  The 
vested  interests  in  the  house  arc  all  innovations :  there  were  no  array 
officers  before  there  was  a  standing  army,  no  country  bankers  within  a  cen- 
tury, no  fundholders  before  there  was  a  national  debt,  and  the  staticians 
have  made  no  allowance  for  the  decline  or  extinction  of  lottery  office- 
keepers,  AVest  India  planters,  government  contractors,  and  nabobs.  The 
accession  of  railway  chairmen  and  directors  is  a  fact,  and  ^-  uii  fait  ac- 
compli," but  no  more  ;  the  House  of  Lords  will  not  be  turned  into  a  first- 
class  train,  the  House  of  Commons  into  a  second-class  train,  nor  will  Mr. 
George  Hudson  be  made  First  Lord  of  the  Treasury,  nor  Mr.  Chaplin 
Commander-in-Chief.  It  is  a  great  pity  for  those  who  have  excited  them- 
selves lo  the  pitch,  but  there  will  be  no  railway  revolution. 

All  that  it  amounts  lo,  and  the  only  real  siguilicance  is  this,  that  those 
who  were  before  distributed  among  the  squires,  bankers,  and  merchants 
are  now  grouped  as  railway  directors,  and  that  we  have  admitted  a  new 
classilication  of  men  of  wealth,  ability  and  intelligence.  So  far  as  in- 
vestigation may  be  entered  upon,  we  are  sure  that  the  result  will  be  to 
show  undoubtedly  that  as  a  nation  we  are  none  the  worse  olT  than  we  were 
before  ;  though,  by  couforming  with  the  w  ants  and  exigencies  of  the  limes^ 
we  may  be  in  some  degree  the  better. 

Whether  we  will  or  no,  conform  we  must  to  the  progress  of  events  ;  we 
cannot  fasten  old  habits  on  to  new  institutions  ;  there  is  no  travelling  out- 
side an  express  train,  nor  can  it  be  made  to  stop  for  a  parcel  of  game  at  a 
hall  door, — all  that  stage-coach  system  has  been  done  away  with.  The  elec- 
tric telegraph  will  not  frank  ladies'  gloves  and  fans,  nor  can  we  give  ^\'est 
India  pines  a  hot-house  flavour.  New  establishments  create  new  institu- 
tions. Kailway  companies  have  created  railway  directors,  and  railway 
directors  have  become  members  of  parliament ; — we  must  submit,  and  not 
be  surprised  when  the  next  change  comes.  We  may  soon  have  telegraph 
men  as  candidates,  and  the  successful  management  of  the  correspondence 
of  the  country  may  be  a  claim  for  the  honours  of  representation — and  why 
not?     What  harm  is  done  ? 

By  some  the  mention  of  railway  members  of  parliament  is  met  by  the 
counter-cry,  "  What  can  the  management  of  switches  and  sidings  have  to  do 
■with  legislation,  or  why  is  successful  jobbing  to  be  held  as  a  proper  train- 
ing ?"  Certainly,  if  England  were  a  country  of  doctrinaires,  which  it  is  not, — 
or  an  empire  of  mandarins,  which  it  is  not, — or  a  Prussian  police  district, 
which  it  is  not, — railway  directors  would  as  such  have  no  qualification,  and 
they  would  be  bound  to  prove  the  extent  of  their  political  studies  and  capa- 
city. We  are  not  aware  of  any  free  country  being  successfully  governed  by 
literati  or  theoretical  politicians,  and  both  Rome  and  England  are  examples 


I  of  countries  not  governed  by  literati ;  nor  do  we  think  that  the  latter  country 
is  likely  to  come  under  the  system.  We  must  therefore  take  it  as  we  find  it, 
and  in  so  doing,  it  may  be  worth  while  to  consider  how  far  railway  directors 
as  such  are  likely  to  prove  efficient  law-makers  and  public  counsellors. 

England  is  a  practical  country,  and  a  preference  is  always  given  to  practi- 
cal  training  over  tlieoretical  training,  and  we  question  whether  Englishmen 
would  not  any  day  much  sooner  elect  a  good  brickmaker  tban  thepreatest  po»t 
or  dramatist  on  whose  fame  they  ever  prided  themselves.  Give  a  man  a 
good  practical  training,  and  he  may  set  his  hand  to  anything — that  is,  the 
English  teaching  aud  schooling  :  and  we  are  none  the  worse  for  it.  It  is  per- 
fectly national  to  see  Kichard  Cobden  and  George  Hudson  in  their  present 
positions,  and  it  nould  not  be  surprising  to  find  them  exercising  still  greater 
influence.  The  standing  of  these  two  is  an  exposition  of  the  national  sym- 
pathies and  character — not  what  some  have  been  pleased  to  call  it,  the  wor- 
ship of  Mammon,  but  the  result  of  that  innate  appreciation  which  the  Eng- 
lish have  of  business  habits  applied  to  business  purposes.  We  are  very  cer- 
tain that  as  much  would  not  be  done  for  Charles  Dickens,  and  we  are  not 
ashamed  of  it.  Dickens  has  his  reward  in  another  way.  We  give  to  a 
Cobden  or  a  Hudson  political  power  and  influence,  but  we  do  not  award  to 
them  the  undying  esteem  of  all  ages.  It  is  the  pride  of  genius  to  labour  for 
the  applause  of  posterity  ;  the  politician  has  only  a  life  intereit  in  the  pre- 
sent. Whether  it  be  better  to  become  a  Shakspeare  or  a  Cobden  it  lies 
with  the  aspirant  to  judge,  but  he  must  not  complain  if  he  do  not  receive 
the  rewards  of  both.  Wc  know  that  there  is  a  large  party  who  complain 
that  in  this  country  literary  and  scientific  men  do  not  receive  political  re- 
wards ;  we  cannot  see  that  there  is  any  ground  for  sympathy  with  this  com- 
plaint. We  think  a  successful  railway  potentate  much  more  fitted  for  a  law- 
maker than  a  proficient  poet,  physician,  or  artist.  A  man  who  can  look 
well  after  his  own  afiairs  is,  in  the  common  acceptation,  best  fitted  to  look 
after  the  affairs  of  his  neighbours ;  and  railway  kings  comply  much  better 
with  this  condition  than  poets,  painters,  mathematicians,  musicians,  or  actors. 
The  sample  we  have  had  of  literary  men  in  the  House  of  Commons  has  not 
been  encouraging  enough  to  induce  us  to  wish  for  more  ;  and  while  there  is 
no  specific  exclusion  of  them,  and  while  they  have  the  means  of  purchasing 
a  qualification  by  the  very  liberal  remuneration  of  their  labours,  we  are  not 
disheartened  nor  ashamed  that  Dickens,  .Vinsworth,  James,  Leigh  Hunt,  and 
Sheridan  Knowles,  are  not  members  of  the  House  of  Commons.  It  is  quite 
as  open  to  them  as  it  is  to  Bulwer,  D'Israe'.i,  and  Macaulay ;  and  when  they 
can  command  the  political  confidence  of  the  public,  let  them  demand  politi- 
cal honours. 

We  consider  the  training  of  a  railway  man  as  particularly  qualifying  him 
or  parliamentary  duties.  He  must  be  a  man  in  whose  pecuniary  ability  and 
trustworthiness  a  large  number  of  persons  have  placed  their  confidence. 
He  is  trained  in  the  habit  and  feeling  of  public  responsibiUty  and  accounta- 
bility. He  must  have  working  habits  of  business  as  the  member  of  a  board, 
for  without  he  has  adequate  command  of  temper  and  ability,  he  cannot  con- 
tinue as  the  colleague  of  a  dozen  or  twenty  men  of  standing.  The  crotchetty, 
prattling,  meddling,  or  ill-tempered  man  is  either  sifted  out,  or  he  has  his 
rough  points  polished  off.  He  acquires  a  considerable  degree  of  financial 
and  fiscal  knowledge  in  dealing  with  large  sums  of  money.  He  is  compelled 
to  enter  upon  the  consideration  and  application  of  many  newly  developed 
principles,  which  require  close  discussion  and  accurate  comprehension.  He 
is  schooled  in  meeting  the  exigencies  of  new  and  progressive  institutions.  He 
js  called  upon  to  conduct  important  negotiations  with  able  men,  and  to  make 
arrangements  which  shall  be  applicable  to  circumstances  of  great  difficulty 
and  complexity.  This  is  no  exaggeration  of  the  capabilities  of  a  railway  man, 
and  we  consider  it  not  a  bad  stock  whereon  to  engraft  the  responsibilities  of 
a  seat  in  the  House  of  Commons. 

Except  among  our  Indian  functionaries  of  the  civil  service,  it  will  be  diffi- 
cult to  find  men  who  have  had  a  wider  field  of  administrative  practice  than 
our  railway  directors.  Kesponsihililies  far  exceeding  those  of  the  finance 
minister  of  many  an  independent  nation  devolve  upon  Mr.  Glyn,  or  Mr. 
Hudson.  The  yearly  expenditure  of  millions,  the  management  of  a  floating 
capital  of  twenty  millions,  and  of  a  current  revenue  perhaps  of  two  millions, 
with  the  administrative  control  of  a  thousand  subordinates,  allbrd  a  wide 
field  for  the  attainment  and  exercise  of  practical  ability, — and  we  opine  that 
that  is  what  is  wanted  in  the  House  of  Commons.  We  have  speakers  enough 
and  writers  enough  ;  we  want  thinkers  and  doers,  and  the  more  of  them  th 
better. 

A  fair  examination  of  the  question  can  only  have  one  result — the  recogni- 
tion of  the  eligibility  of  railway  men,  even  if  we  cannot  get  so  far  beyond  the 
fear  of  ridicule  as  to  allow  their  superior  capacity.     We  believe  the  present 
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House  of  Commons  has  been  refreshed  with  new  blood,  and  that  Mr.  Mac- 
gregor,  Mr.  Fox,  and  Mr.  Wilson  will  not  prove  useless  members,  still  less 
Mr.  Glyn,  Mr.  Hudson,  and  the  many  olher  gentlemen  whom  we  have  al- 
ready enumerated.  Before  leaving  this  part  of  the  subject,  however,  we 
cannot  well  refrain  from  making  some  remarks  on  a  few  of  the  individuals 
most  prominent  in  the  railway  legion. 

Mr.  George  Carr  Glyn  is  the  son  and  grandson  of  a  baronetal  family  of 
that  name,  and  a  member  of  the  banking  firm  in  which  his  brother,  the  pre- 
sent baronet,  is  a  partner.  Mr.  Glyn  made  his  debut  in  joint-stock  com- 
panies during  the  mania  of  1824,  at  which  time,  among  other  such  occupa- 
tions, he  was  auditor  of  the  Columbian  Pearl  Fishery  company — one  not 
among  the  brightest  enterprises  of  that  speculative  period.  Of  late  years  he 
has  shown  less  ardour  in  his  engagements.  In  the  next  great  period  of  specu- 
lation, we  find  him  chairman  of  the  London  and  Birmingham,  now  the  Lon- 
don and  North  Western  railway  company.  For  a  long  time  he  has  been  the 
head,  out  of  parliament,  of  the  railway  interest ;  as  much  from  being  put  for- 
ward by  his  colleagues,  as  from  being  recognised  by  many  of  the  minor  com- 
panies. His  policy  in  this  capacity  is  the  index  of  his  parliamentary  policy, 
and  it  has  not  been  that  which  in  our  view  has  been  best  calculated  to  pro- 
mote railway  interests.  Mr.  Glyn  has  no  confidence  in  independent  action, 
and  has  always  been  inclined  to  lean  upon  the  government.  He  was  the  in- 
troducer and  the  chief  supporter  of  the  Doard  of  Trade  inspection  system, 
and  his  last  public  act  is  a  declaration  of  his  adhesion  to  the  same  principles, 
though  he  has  already  had  reason  to  regret  the  exercise  of  the  power  which 
he  has  entrusted  to  such  bands.  Jlr.  Glyn  has  no  defined  views  as  to  the 
operations  of  railway  capital,  the  principle  of  private  enterprise  in  joint-stock 
companies,  or  the  principle  of  fares.  What  convictions  he  has  are  opposed 
to  what  is  assumed  to  be  the  best  theory  and  the  best  practice,  and  Mr. 
Glyn  only  acts  iri  conformity  with  these  latter,  when  he  cau  no  longer  with- 
hold his  action,  though  he  does  not  seem  to  give  his  acquiescence.  With  a 
very  distinct  delivery,  and  a  seeming  logical  severity  of  language,  Mr.  Glyn  is 
a  very  indistinct  thinker.  .\s  a  railway  chairman,  with  the  prestige  of  a 
great  reputation,  and  with  a  case  carefully  got  up,  Mr.  Glyn  has  been  an  im- 
pressive speaker.  Whether  he  will  be  so  successful  in  the  House  of  Com- 
mons, where  he  will  no  longer  stand  alone,  but  have  to  contend  with  other 
men,  remains  to  be  seen.  Undoubtedly  he  has  great  advantages :  a  pleasing 
person,  polished  language,  a  confident  but  inoflfensive  address,  and  the  asser- 
tion of  high  moral  principle,  when  backed  by  power  and  reputation,  are  calcu- 
lated to  produce  a  favourable  impression  on  an  audience.  On  some  points 
of  religious  profession,  Mr.  Glyn  is,  we  believe,  likely  to  take  the  same  part  as 
his  cousin,  Mr.  Plumptre,  whose  strong  opinions  are  well  known.  Success 
and  ill-success  have  been  about  equally  balanced  in  Mr.  Glyn's  career  :  the 
resignation  of  the  North  iMidland  chair,  defeat  by  the  Great  Western, 
and  recriminations  with  Mr.  Moss  and  Mr.  Russell,  in  which  mutual  charges 
of  breach  of  faith  have  been  bandied,  have  been  counterpoised  by  Mr.  Glyn's 
maintenance  of  the  London  and  Birmingham  chair,  and  by  his  amalgamation 
of  the  Grand  Junction  railway,  after  difficulties  which  might  well  have  been 
regarded  as  insurmountable.  Mr.  Glyn's  maiden  session  will  be  anxiously 
watched  by  many. 

Of  Mr.  Hudson  little  need  be  said.  He  has  successfully  passed  through 
an  anxious  railway  session,  and  the  next  series  of  half-yearly  meetings 
can  scarcely  present  anything  inauspicious.  The  prestige  of  his  reputa- 
tion is  untouched,  while  in  the  present  temper  of  the  Bentinck  parly,  being 
unshackled  in  his  political  movements,  and  released  from  his  patronage  of 
protectionism,  he  is  likely  to  exercise  great  and  useful  ioduence  in  the 
bouse.  Mr.  Hudson  is  certainly  the  railway  man  of  the  most  original 
powers  of  thought,  of  the  most  advanced  mind,  and  of  the  most  progressive 
character.  More  confidence  is  to  be  placed  in  his  single  defence  of  the 
joint  stock  system,  than  in  that  of  all  the  railway  members  put  together. 

Mr.  Hayter  is  the  representative  of  the  Great  Western. 

Mr.  Chaplin  is  a  man  who  will  hereafter  be  better  understood  by  the 
public,  A  sketch  of  him  in  Fraser^s  Magazine,  does  honour  to  him 
and  to  the  writer.  Mr.  Chaplin  is  a  man  who  by  great  prudence  has 
raised  himself  to  a  very  high  position,  who  undertakes  uothiug  without 
careful  and  laborious  thought,  and  who,  although  often  behind  hand  and 
not  always  in  the  right,  commands  respect  from  the  known  fact  that  his 
opinions  are  the  result  of  a  well-studied  conviction.  Mr.  Chaplin,  we 
conceive,  is  much  more  likely  for  the  present  to  follow  Mr.  Glyn's  line  of 
policy  than  any  olher  ;  for  he  is,  like  Mr.  Glyn,  only  a  forced  follower — 
we  cannot  say  convert — of  what  may  be  called  the  railway  movement 
party. 

Mr,  David  Waddiogtou  has  not  hitherto  been  well  known  in  any  inde- 


pendent capacity.  His  chief  claim  heretofore  has  been  the  unbounded 
conlidence  reposed  in  him  by  i\Ir.  Hudson,  and  his  administration  under 
iNIr.  Hudson  of  the  Eastern  Counties  railway,  against  the  most  difficult 
circumstances. 

Mr.  Robert  Stephenson,  the  son  of  the  patriarch  of  the  locomotive  sys- 
tem, has  been  less  ku'iwn  by  the  public  in  his  personal  capacity  than  as  an 
engineer.  His  ability  in  those  n'adiatorial  combats  before  parliamentary 
committees,  his  practice  in  negotiation  and  correspondence,  and  the  confi- 
dence reposed  in  his  diplomatic  skill  by  leading  railway  men,  are  guaran- 
tees of  his  powers  to  those  who  know  him.  A  good  figure  and  pleasing 
address  will  help  him  in  makiDg  an  impression  in  the  House  of  Commons. 
He  has  always  been  acting  in  conjunction  with  Mr.  Glyn. 

Mr  Locke  has  tried  his  skill  in  the  same  arena  of  the  committee-rooms, 
and  with  equal  success.  Mr.  Locke  at  one  time  co-operated  with  the 
Great  Western  in  their  struggle  with  the  London  and  Birmingham,  but 
still  must  be  ranked  among  Mr.  Glyn's  followers. 

Mr.  Jackson,  of  Birkenhead,  has  only  a  provincial  reputation.  He  is  a 
fluent  speaker  in  the  Liverpool  style,  but  is  likely  to  require  a  long  training 
in  the  House  of  Commons  before  he  will  have  weight.  He  has  no  decided 
views  on  general  principles  of  railway  policy,  but  is  an  advocate  for  non- 
restriction  in  currency  matters.  He  has  no  weight  amon^  the  railway 
interest,  and  will  not  be  admitted  by  them  as  an  exponent  of  their  views, 
whatever  course  he  may  adopt. 

Sir  Joshua  Walmsley  is  a  Liverpool  merchant,  a  colleague  of  Mr.  Jack- 
son's. He  has  served  the  office  of  mayor  of  Liverpool,  when  he  was 
knighted.     He  is  likewise  a  fluent  speaker. 

Mr.  William  Cubitt,  the  contractor  and  builder,  not  the  engineer,  will 
not,  it  is  supposed,  take  any  active  part  in  parliamentary  proceedings. 

Mr.  Samuel  Morton  Peto  is  considered  a  man  of  education,  ability, 
intelligeuce,  and  practical  business  habits.  He  speaks  well,  but  his  rail- 
way principles  are  not  known. 

Mr.  Wyld  has  never  had  any  intimate  connexion  with  railway  manage- 
ment, but  is  well  acquainted  with  the  general  policy,  and  is  supposed  to 
he  an  advocate  for  non-interference. 

Mr.  Humphrey  Brown  was  the  founder  of  the  Birmingham  and  Glou- 
cester railway,  and  afterwards  ils  manager.  He  enters  with  very  strong 
feeling  into  every  subject  he  takes  up.  He  is  not  so  well  liked  as  a 
speaker  out  of  doors,  but  in  the  House  of  Commons  is  likely  ,to  be  well 
listened  to,  as  he  is  a  well-skilled  statician,  and  can  get  up  his  case  care- 
fully and  studiously.  He  leans  to  non-interference  in  the  management  of 
joint-stock  enterprise. 

There  are  abundance  of  railway  directors  in  the  house,  but  very  few 
others  who  are  likely  to  lake  part  in  debates  in  such  capacity  beyond  those 
we  have  named.  As  the  matter  stands,  we  fear  the  prospects  of  the  rail- 
way  interests  are  very  uncertain,  for  in  all  likelihood  the  voices  and  votes 
of  Mr.  Glyn,  Mr.  Hudson,  Mr.  Chaplin,  Mr.  Locke,  Mr.  Stephenson,  and 
Mr.  Waddington  may  all  be  given  for  a  Board  of  Trade  bill,  or  for  more 
stringent  stauding  orders  to  restrict  new  companies:  This,  however,  is 
matter  of  speculation,  for  Mr.  Hudson  is  far  on  the  way,  as  already  inti- 
mated, to  repudiation  of  the  Board  of  Trade,  and  he  last  year  vehemently 
condemned  their  railway  bill.  If,  then,  they  should  bring  in  some  mea- 
sure trenching  too  much  on  the  vested  interests,  they  would  only  have  the 
support  of  Mr.  Glyn  and  Mr.  Robert  Stephenson,  and  the  government 
would  find  itself  attacked  by  Mr.  Hudson,  Mr.  Chaplin,  Mr.  Hayter,  Mr. 
Waddington,  Mr.  Locke,  Mr.  Peto,  Mr.  Jackson,  Jlr.  Humphrey  Brown, 
Mr.  Wyld,  and  Sir  Joshua  Malmsley.  This  would  make  a  grand  railway 
debate;  and  a  severe  defeat  of  Mr.  Strutt  might  jeopardise  the  ministry. 

We  must  intreat  the  railway  members  carefully  to  consider  the  mischiefs 
which  have  already  accrued  from  Board-of-Trade  interferences,  to  with- 
stand every  new  bill,  and  to  repeal  or  modify  all  the  restrictions  which 
have  been  placed  upon  joint-stock  enterprise  by  the  standing  orders  and 
enactments,  such  as  the  length  of  notices  to  parliament,  the  ten  per  cent, 
deposit,  the  limits  on  the  payment  of  interest  on  calls,  on  the  amount  of 
dividends  and  fares,  the  power  of  suing  for  calls,  the  registration  of  joint- 
stock  companies,  and  all  the  other  new-fangled  devices  for  impeding  the 
free  progress  of  railway  enterprise.  Old  companies  may  be  fearful  of 
encouraging  competition,  but  experience  must  have  already  pointed  out 
that  there  is  only  one  sound  way  of  promoting  railway  enterprise,  old  and 
new,  and  that  is  by  unloosing  the  fetters.  The  same  argument  which 
authorises  the  fettering  of  new  schemes,  authorises  the  fettering  of  the 
old.  What  the  companies  have  to  fear  is  not  competition  from  each  other 
but  spoliation  on  the  part  of  the  government.  As  matters  are  going  now, 
there  will  at  an  early  period  be  a  demand  for  a  limitation  of  dividends 
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which  is  now  ten  per  cent.,  to  eight  per  cent. ;  then  to  seven,  then  to  six, 
then  to  live,  then  the  commutalion  for  government  stock.  Mr.  Gljn  ami 
his  party  may  think  that  ten  per  cent.,  under  the  guarantee  of  the  govern- 
ment, is  the  best  thing  they  can  have  ;  but  they  can  never  liave  it,  for  a 
government  guarantee  is  \\'ortli  nothing.  It  has  been  siiown  already  ;  Mr. 
Hudson  has  denounced  the  breach  of  faitli  with  the  companies;  but  this  is 
in  time  of  peace  and  a  mere  ambitious  movement  on  the  partof  Mr.  .Strult; 
but  what  will  the  government  guarantee  be  worth,  when  the  ministry  of 
the  day  oiler,  for  an  election  bait,  a  reduction  of  railway  profits  and 
charges? — which  will  be  an  eligible  measure,  as  it  will  nol  be  at  their  own 
expense.  An  additional  1  per  cent,  on  the  income  lax  may  very  well  be 
met  by  a  diminished  2  per  cent,  on  railway  dividends, — and  chancellors  of 
the  exchequer  are  not  scrupulous  on  such  points. 

The  real  enemy  of  railway  and  engineering  interests,  and  of  the  public 
interests  in  such  matters,  is  the  government,  and  they  have  shown  it. 
They  have  ambitious  ends  to  serve,  and  they  do  not  care  how  they  gain 
them.  They  have  traded  upon  the  unpopularity  of  railways,  they  have 
created  a  great  patronage  and  a  great  influence,  but  what  single  good 
have  they  done  for  the  public  ?  "  They  have  diminished  railway  acci- 
dents." They  have  done  nothing  of  the  kind.  The  development  of  the 
railway  system  has  diminished  accidents  ;  but  government  inspection  has 
been  found  to  be  no  safeguard  and  no  remedy  :  bridges  fall  down  after 
they  are  inspected,  lines  are  obliged  to  be  closed,  and  inspectors  make 
reports  afler  accidents  to  tell  tlie  public  what  the  newspapers  tell  them 
much  belter. — "They  have  lowered  fares  and  tolls,  and  obtained  better 
accommodation  for  third-class  passengers."  They  have  done  no  such 
thing,  for  fares  are  lowered  in  consequence  of  the  growing  conviction  that 
the  lower  the  fares,  the  larger  the  traffic  and  the  greater  the  profits;  while, 
by  interfering  with  third-class  accommodation,  the  Board  of  Trade  has 
created  a  prejudice  and  indisposed  the  companies  from  extending  accom- 
modation. Mhile  the  Board  of  Trade  have  done  no  good  to  the  public, 
they  have  unsettled  railway  property  ;  and  the  first  thing  for  ite  safeguard 
is  to  do  away  with  Board-of-Trade  inspection  altogether. 


THE  BLADE  PROTRACTOR. 

fWith   an    Engraving,   Plate   XVI.) 
Registered  by  Mr.  James  Basire,  .Jun.,  o/  Red  Lion  Square. 

We  have  much  pleasure  in  introducing  to  our  readers  a  new  and  useful 
instrument,  invented  by  Mr.  Basire,  for  the  purpose  of  facililaling  the 
plotting  of  trigonometrical  surveys.  It  is  a  very  important  improvement 
on  the  protractor,  and  consists  in  the  addition  of  a  bl.ule  fixed  to  the  arm 
of  the  instrument,  as  shown  at  fig.  1  in  the  Engraving,  and  by  the  aid  of 
which  the  lines  are  at  once  laid  olf,  without  the  trouble  of  first  pricking  off 
the  point,  as  shown  in  fig.  2,  which  in  the  plotting  of  some  surveys  oc- 
cupies considerable  time ;  besides  which,  the  work  is  done  with  much 
greater  accuracy,  as  it  is  only  necessary  to  fix  the  instrument  on  a  meri- 
dian and  draw  the  angles  at  once. 

For  military  and  mining  surveying,  or  other  work  set  out  by  angles,  this 
instrument  will  be  invaluable,  and  to  architects  and  artists  of  great  service 
for  copying,  reducing,  or  enlarging  drawings.  In  the  Engraving  an  ex- 
ample is  given  in  fig.  3,  showing  how  the  instrument  is  applicable  for 
marine  surveys  :  the  blade  protractor  is  first  placed  on  the  station  A,  and 
all  the  angles  at  once  drawn  off;  it  is  then  shifted  to  the  next  station  B, 
and  the  angles  laid  off  bisecting  A  and  C ;  and  so  on. 

The  instruments  are  got  up  in  German  silver,  and  are  furnished  with 
four  blades  containing  various  scales,  and  placed  in  a  neat  and  compact 
case,  and  are  to  be  had  of  the  inventor. 


Tunnel  across  the  St.  Lawrence. — A  project  is  spoken  of  in  Canada,  for 
connecting  the  railroad  running  to  the  Atlantic,  by  tunnelling  the  St.  Law- 
rence, opposite  the  island  of  Montreal.  I'lie  tunnel  at  its  narrowest  part, 
near  St.  Helen's  Island,  will  be  about  one-third  of  a  mile  from  shore  to 
shore,  and  about  one-third  the  length  of  the  principal  tunnels  in  England. 
The  depth  of  the  water  in  the  river  is  43  feet. 

Dec  Bridge  Girders. — One  of  the  girders  of  this  bridge  has  been  tested, 
to  ascertain  llie  breaking  weight.  The  experinient  was  made  on  the  8lh 
ult.,  by  the  ofiicers  of  the  Chester  and  Holyhead  railway,  by  gradually 
placing  railway  bars  over  the  centre  division  of  the  girder,  until  it  reached 
38  tuns  Gcwt.  2  qrs.  181b.,  which  broke  it,  the  fracture  commencing  at  the 
bottom  flange. 


SLUICE   GATES  AND  RAILWAY  LIFT  BRIDGE. 

Sir — At  page  241  of  No.  119  of  your  excellent  Journal,  is  the  descrip- 
tion (taken  from  the  Franklin  Journal)  of  a  new  sluice  gate,  invented  by 
F.  C.  Lowthorp,  civil  engineer,  of  Pennsylvania.  Allow  us  to  claim  the 
priority  of  this  invention  for  one  of  our  countrymen,  long  since  deceased, 
and  thus  discharge  a  debt  due  to  the  memory  of  one  who  directed  the  first 
steps  of  our  professional  career  and  who  was  to  us  both  a  friend  and  a 
master. 

It  is  now  about  30  years  since  T.  Blankln,  Inspecteur  general  du 
V  aterstaat  in  Holland,  well  known  by  his  grand  Canal  of  the  Helder  at 
Amsterdam,  erecteil  in  this  country  the  first  sluices  with  what  are  termed 
fan-gates  (u  eientail,  waaijcrdeuren).  These  gates  are  precisely  similar  to 
those  described  in  your  Journal,  except  that  their  application  and  the  flow 
of  water  are  arranged  in  a  simpler  manner  than  by  the  American  engineer. 
The  first  experiments  having  perfectly  succeeded,  the  king  Louis  Napoleon 
decreed  that  these  sluices  should  bear  the  name  of  the  inventor,  and  gave 
them  the  title — Blaukensluizen. 

A  large  number  of  the  sluices  of  this  country,  of  which  the  openings 
vary  from  4  to  li;  metres  (13  to  39  feet),  have  been  constructed  on  this 
principle,  and  their  use  has  become  general  among  us.  M.  Wiebeking  has 
given  a  description  of  them  in  his  large  treatise  on  hydraulic  works. 

Permit  us,  at  the  same  time,  to  claim  the  priority  of  the  application  of 
the  Railway  Lift  Bridge,  of  which  you  give  a  description  at  page  241  of 
the  same  number.  A  moveable  bridge,  on  this  principle,  was  erected  last 
year  on  the  railway  from  the  Hague  to  Rotterdam. 

We  trust.  Sir,  that  you  will  have  the  goodness  to  insert  this  brief  expla- 
nation, and  beg  you  to  receive  the  assurance  of  our  perfect  esteem. 
(Signed)  F.  W.  Conrad, 

L.  .1.  A.  Vander  KiiN, 

Hague,  Sept.  13,  1847.  (Dutch  engineers.) 


REVIE'WrS. 

Observations  on  Lime,  Calcareous  Cements,  Mor/ars,  ifc,  ByMajor- 
General  Sir  C.  W.  Paslet,  K.C.B.  Second  Edition,  Fart  L  London: 
John  Waile,  1847.     Pp.  209. 

Both  the  engineer  and  architect  are  under  great  obligations  to 
General  Pasley  (or  the  very  elucid  manner  he  has  set  forth  in  this 
tre.itise  the  result  of  many  years'  laborious  researches  and  experiments 
on  limes,  mortals,  and  cements.  When  the  first  edition  of  this  work 
appeared  in  1839,  we  then  perused  it  with  great  pleasure,  and  strongly 
recommended  it  to  the  profession  ;  and  as  a  proof  of  the  cor- 
rectness of  our  opinion,  tlie  work  was  very  soon  out  of  print,  and  has 
been  since  much  sought  after,  which  induced  the  author  to  publish 
a  second  edition.  He  miy  well  be  gratified  to  find  th;it  his  laborious 
researches  have  induced  several  manufacturers  nnder  clift'erent  appella- 
tions to  m.inuraclure  the  artificial  cement  recommended  by  hini.  The 
General  observes  in  his  introduction, — 

"  When  he  first  published  his  researches  on  the  subject,  all  the  previous 
attempts  to  make  a  good  artificial  cement  in  tiiis  coumry  had  so  far  failed, 
that  only  one  sort,  that  prepared  by  Mr.  FrosI,  had  found  ils  way  into  the 
market,  which  was  of  mferior  quality,  owing  chif  fly  lo  certain  defects  in 
the  mode  of  preparing  the  ingredients,  poioied  out  in  the  First  Edition  of 
this  work.  Al  present  there  are  three  manufactories  of  artificial  cement 
in  England,  which  have  all  been  used  more  or  less  extensively  in  works  of 
importance,  and  have  given  satisfaction;  viz.,  first,  that  of  Messrs.  .John 
B.  While  and  Sons,  in  Ihe  parish  of  Swanscomb,  Kent,  the  present  proprie- 
tors of  Mr.  Frost's  works,  who,  afler  gradually  relinquishing  the  objection- 
able parls  of  bis  process,  liave  succeeded  in  making  a  good  artificial  ce- 
nieiil,  wliich  they  call  their  Portland  cement,  by  a  mixture  of  chalk 
found  on  Iheir  own  premises  widi  the  blue  clay  of  the  Medway;  secondly, 
that  of  Messrs.  Evans  and  Nicholson,  of  Manchester,  who  make  an  artifi- 
cial cement,  which  has  been  called  the  patent  lithic  cement,  with  the 
very  same  ingredients,  and  in  the  same  pioporlions  nearly,  ihal  were  u-ed 
in  the  Author's  experiments,  but  the  most  important  of  which  is  obtained 
in  a  roniid-about  manner  from  the  residual  matters  or  wasle  of  certain 
chemii  al  works,  instead  of  working  with  natural  substances  ;  thirdly,  that 
of  Mr.  Rithard  Greaves,  of  8lrallord-upou-Avou,  who  makes  a  powerful 
water  cement,  which  he  calls  BLUE  lias  cement,  by  mixing  a  proporliou 
of  indurated  clay  or  shale  with  the  excellenl  blue  lias  lime  of  Ihal  neigh- 
bouriiood,  both  of  which  are  found  in  the  same  quarries  ;  the  fiiriui-r  being 
previously  broken  and  ground,  and  the  lalier  burned  and  slakeil,  which  is 
absolutely  necessary  in  making  an  artificial  cement  from  any  of  the  hard 
lime  stones. 
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The  success  of  this  process,  as  a  commercial  undertakint',  though  the 
most  expensive  of  all  that  were  suggested  in  the  First  Edition  of  this 
work,  is  therefore  peculiarly  satisfactory,  considering  the  great  importance 
of  good  water  cement,  and  the  probability  ol  the  natural  cement  stones  of 
this  country,  which  are  only  found  in  certain  localities,  becoming  unequal 
to  the  demand,  or  scarcer  than  they  are  at  present." 

We  will  now  proceed  to  give  a  few  extracts  froin  the  treatise,  to 
show  its  practical  character;  iirst,as  to  the  qualities  of  sand  and  lime, 
constituting  Mortar. 

"  The  sand  used  in  making  mortar  should  be  sharp,  that  is,  angular,  not 
round,  and  cleim,  that  is,  free  from  all  earthy  matter,  or  other  than  silicious 
particles.  Hence  Road  Scraphigs  always,  as  being  a  mixture  of  sand  and 
mud,  and  Pit  Sanil  generally,  as  being  scarcely  ever  without  a  proportion 
of  clay,  should  be  washed  before  they  are  used,  which  is  seldom  necessary 
in  river  sand,  this  being  cleaned  by  the  force  of  the  current  which  is  the 
cause  of  its  formation.  None  but  clean  sharp  sand  will  ever  form  good 
mortar,  and  the  intimate  mixture  of  the  sand  and  lime,  which  should  be 
done  wilh  a  moderate  quantity  of  water,  is  of  no  less  importance. 

I  have  ascertained  by  repeated  experiments,  that  one  cubic  foot  of  well- 
burned  chalk  lime,  fresh  from  the  kiln,  weighing  33  lb.,  when  well  mixed 
with  3J  cubic  feet  of  good  river  sand,  and  about  I^  cubic  foot  of  water, 
produced  about  3J-  cubic  feet  of  as  good  mortar  as  this  kind  of  lime  is 
capable  of  forming.  Some  readers  may  be  surprised  that  this  mortar 
should  occupy  rather  less  space  than  the  sand  alone  originally  did,  before 
the  lime  and  water  were  added  lo  it.  The  principal  reason  is,  that  dry 
sand,  and  all  dry  loose  materials  generally,  settle  into  a  much  smaller  space 
when  wetted.  Hence  the  same  quantity  of  sand  measured  dry,  then  moist, 
and  aflerwards  wet,  v\ill  occupy  unequal  spaces.  The  clean  sharp  river 
sand,  rather  moist,  used  by  us,  weighed  about  87  lb.  per  cubic  foot.  On 
gradually  pouring  water  upon  it  in  the  measure  it  settled  down  from  12  to 
9J  inches  in  htigiit,  thus  occupying  only  four-fifths  of  the  space,  which  it 
had  before  filled. 

Pure  lime  is  so  little  capable  of  resisting  the  action  of  water,  that  it  is 
unfit  even  for  the  external  joints  of  walls  exposed  to  the  common  vicissi- 
tudes of  the  atmosphere.  For  by  degrees  the  beating  rains,  to  which  the 
outside  of  such  walls  is  subject,  will  gradually  destroy  the  mortar  of  all 
those  joints  lo  a  certain  depth,  as  may  be  observed  by  inspecting  old  walls 
built  with  chalk  lime  mortar,   which  have  not  been  meddled  v/ith  for  some 

years Walls  buiit  with  the  water  limes  settle  less,  and   those  built 

wilh  cement  are  entirely  free  from  this  action,  because  the  cement  used  in 
the  lower  courses  sets  too  soon  for  the  weight  of  brickwork  or  masonry 
added  above  to  make  any  impression  on  the  joints.  Now  though  the  dif- 
ference of  settlement,  even  between  those  extremes,  may  be  very  small,  it 
does  not  appear  prudent  to  use  more  than  one  species  of  mortar  in  the 
same  horizontal  joints  of  a  building,  especially  as  it  would  give  trouble  to 
the  workmen,  and  occasion  loss  of  time. 

Pure  lime  mortar  has  sometimes  been  used  for  the  backing  of  wharf 
walls,  the  front  or  facing  of  which  has  been  protected  by  water  cement, 
usually  lo  the  depth  of  about  18  inches,  or  two  bricks  thick,  from  the  out- 
side of  the  wall.  Even  this  system,  though  it  does  not  involve  the  entire 
ruin  of  the  wall,  is  highly  lo  be  reprobated.  The  cement  protects  the  pure 
lime  morlar  from  the  direct  action  of  water  in  mass,  but  not  against  wet  or 
damp,  because  the  moisture  penetrates  through  the  pores  of  the  brickwork 
and  of  the  cement,  and  although  not  in  sufficient  quantity  to  dissolve  the 
pore  lime  morlar,  it  effectually  prevents  it  from  setting,  so  that  it  always 
remains  in  a  slate  of  soft  pulp,  and  is  of  iio  more  use  towards  the  consoli- 
dation of  the  wall  than  so  much  moist  clay." 

The  next  division  of  the  work  treats  of  Piaster  q/' Pans,  as  it  is 
generally  called.    To  test  its  quality — 

"  Mix  a  small  quantity  of  it  wilh  water  in  the  form  of  a  ball,  and  it  will 
set  with  moderate  heat  inlo  a  very  hard  tine  white  substance,  and  will  even 
continue  setting  under  water,  but  being  partially  soluble  in  that  liquid  in 
process  of  time,  it  is  not  applicable  to  the  purposes  of  hydraulic  architec- 
ture." 

The  division  on  Hydraulic  Limes  desctihes  the  different  limes  called 
in  London,  "stone  limes." 

'*  The  blue  lias  lime  stones  are  considered  the  strongest  water  limes  of 
this  country,  and  are  found  on  opposite  sides  of  the  Bristol  Channel,  near 
■Watchet  in  Somersetshire,  and  Aberlhaw  in  Glamorganshire,  and  also  at 
Lyme  Regis  in  Dorsetshire.  The  first  of  these,  mixed  wilh  puzzolana, 
was  used  by  Smeaton  in  building  the  F^dyslone  Lighthouse.  The  Dorking 
or  Merslham  lin)e,  and  the  Hailing  lime,  so  termed  from  a  village  on  the 
left  bank  of  Ihe  Medway  above  Rochester,  hut  which  is  also  found  near 
Burham  on  Ihe  opposite  site  of  the  same  river,  though  not  possessing  such 
strong  hydraulic  properties,  are  also  much  esteemed  ;  and  these  two  limes, 
the  former  of  which  is  considered  rather  Ihe  best,  are  more  used  in  the 
metropolis  than  the  blue  lias,  probably  from  the  greater  proximity  of  the 
quarries  where  they  are  found,  and  from  very  little  land  carriage  being 
required  for  either. 

All  die  water  lime  stones  are  of  a  bluish  grey  or  brown  colour,  which  is 
communicated  to  them  by  Ihe  oxide  of  iron.  They  are  usually  termed 
'  stone  lime'  by  the  builders  of  the  metropolis,  to  distinguish  them  from 
common  chalk  lime,  but  so  far  improperly,  that  the  Dorking  lime  stone  is 
not  much  harder  thau  chalk,  and  the  Hailing  lime  stone  is  actually  a 


chalk,  and  not  harder  than  the  pure  chalk  of  the  same  neighbourhood, 
from  which  it  is  only  distinguished  in  appearance  by  being  a  little  darker. 
In  fact,  all  the  coloured  chalks  found  in  various  parts  of  England,  com- 
monly termed  Grey  Chalks,  which  are  the  Lower  Chalks  of  the  geologists, 
and  generally  free  from  flints,  are  possessed  of  hydraulic  properties  more 
or  less  powerful." 

The  chapter  on  Concrete  contains  some  useful  directions  for  mixing 
the  ingredients,  which  is  followed  by  some  observations  on  "grouting." 
Among  architects  and  builders  there  is  a  difference  of  opinion  as  to  its 
advantages;  our  author's  opinion  appears  to  be  favourable  to  its  use. 

"  Upon  this  subject,  I  may  be  permitted  to  remark,  that  unless  every 
course  be  grouted,  it  appears  to  me  that  there  is  a  risk  of  the  grouting  not 
penetrating  lower  than  Ihe  single  course  immediately  under  it,  for  the  beds 
of  plastic  morlar  iu  Ihe  next  courses  below  that,  have  sufficient  consistency 
to  intercept  the  grouting,  unless  those  beds  themselves  should  have  been 
imperfectly  laid,  which  seldom  or  never  happens,  even  when  middling  or 
indifferent  bricklayers  are  employed.  For  this  reason,  one  can  scarcely 
expect  sound  brickwork,  unless  every  course  be  grouted,  especially  ia 
thick  walls,  although  the  more  general  custom  is  to  work  with  mortar 
only.  When  one  of  the  massy  walls  of  the  new  British  Museum,  after 
being  grouted  in  Ihe  manner  before  described,  was  cut  through  for  some 
temporary  purpose,  it  was  remarked  that  the  brickwork  resisted  the  tools 
of  the  workmen  quite  as  much,  and  appeared  equally  firm  in  the  joints,  as 
if  the  latter  had  been  filled  with  plastic  mortar  instead  of  grouting.  Tlie 
same  risk  of  part  of  the  vertical  joints  being  left  dry  may  occur  also  in 
masonry,  and  there  can  be  no  method  of  guarding  against  it  more  elfectual 
than  to  grout  each  course." 

Water  cemertt,  or  what  is  called  "Roman  cement,"  comes  next.  This 
material,  we  consider,  has  been  abused  in  its  use  more  than  any  other  con- 
nected with  building,  and  from  its  repeated  failures  in  exposed  situa- 
tions, and  particularly  when  used  near  the  ground  for  stucco  and  on  the 
top  of  projections,  such  as  cornices,  make  one  doubt  its  boasted 
durability  for  such  works  ;  but  whether  its  failure  be  owing  to  the  im- 
proper mixing  of  too  much  sand,  or  the  cement  being  of  bad  quality, 
it  is  difficult  to  say  :  we  may  instance  as  a  failure  the  balustrade  en- 
closure on  the  east  side  of  Regent's-park,  which  has  been  frequently 
repaired.  In  the  construction  of  brick-walls,  cement  appears  to  have 
stood  well,  and  might  be  advantageously  used  to  a  greater  extent  than 
what  it  is;  when  all  circumstances  are  taken  into  consideration,  the 
expense  is  not  very  much  more  than  lime-mortar.  General  Pasley 
observes,  that  "  cement"  is  always  weakened  by  the  addition  of  sand, 
whereas  every  kind  of  lime  is  improved  by  it.  For  concrete  founda- 
tions it  is  requisite  to  use  double  the  quantity  of  cement  than  is  required 
when  lime  is  used,  consequently  it  is  not  recommended  for  that  pur- 
pose; but  for  the  lower  parts  of  a  wharf-wall  or  pier  under  water,  one 
measure  of  cement  mixed  with  three,  and  not  more  than  four,  of  gravel 
or  sand,  may  be  advantageously  used. 

The  valuable  information  communicated  by  the  General  on  the 
manufacture  of  Artificial  cement  made  from  chalk  and  clay,  form  the 
most  useful  part  of  the  treatise,  and  deserves  the  attentive  study 
of  all  parties  connected  with  building.  We  will  select  one  or  two  of 
the  author's  successful  experiments,  detailing  the  process  of  making 
the  artificial  cement,  which  we  here  suggest  should  be  called  Pas/et/'s 
Cement,  in  contra-distinction  to  the  numerous  cements  which  are  in 
the  market ;  none  of  which,  however,  appear  to  be  superior,  if  equal, 
to  the  one  recommended  in  this  tre.itise,  and  which  the  General  found 
to  be  the  best  after  a  long  series  of  trials  and  experiments.  The  first 
experiment  on  a  large  scale  is  thus  described  : — 

"  Having,  towards  the  close  of  the  year  1828  and  in  the  beginning  of 
1829,  tried  as  many  experimeuts  on  a  small  scale  as  I  then  considered 
necessary,  I  determined  lo  prepare  a  considerable  quantity  of  artificial 
cement  composed  of  chalk  and  blue  clay,  with  a  view  of  applying  it  on  a 
larger  scale,  lo  those  purposes  for  which  the  natural  cements  have  been 
used  in  architecture. 

The  chalk,  after  having  been  broken  small  and  dried  in  the  air,  was 
pounded  in  small  quantities  at  a  time,  in  iron  troughs  mat  had  belonged  to 
a  forge,  with  iron  rammers  made  for  ihe  purpose,  and  was  passed  through 
sieves  with  brass  wires,  having  25  meshes  to  Ihe  inch,  being  the  finest  used 
in  the  Ordnance  gunpowder  v\orks.  A  large  mass  of  dry  pulverised 
chalk  being  thus  provided,  5  cubic  feet  of  it  were  laid  on  a  wooden  plat- 
form, and  made  into  a  paste  with  a  moderate  quantity  of  water,  alter 
which  2  cubic  feet  of  Ihe  blue  clay  were  added,  and  the  whole  iutinialelj 
mixed  together  on  the  same  platform  by  shovels.  When  a  sufficient  quan- 
tity was  prepaied,  ihe  mixture  was  next  moulded  in  the  same  manner  as 
common  bricks,  excepting  that  water  was  used  instead  of  fine  sand  to 
prevent  adhesion.  After  these  bricks  of  raw  cement,  which  were  twelve 
inches  long,  became  drier,  they  were  cut  into  five  equal  parts,  each  form- 
ing a  cube  of  rather  less  than  2^  inches  side,  this  being  the  average  size  of 
the  lumps  into  which  chalk  is  usually  biokeu,  before  it  is  burned,  iu  the 
common  open  lime-kilus  in  Rent.  1  made  my  moulds  exactly  12  inches 
lung,  and  2fL  inches  wide  by  2^%  inches  deep,  in  order  that  25  bricks,  or 
125  cubes,  should  be  exactly  equal  to  one  cubic  foot.     Thus,  by  merely 
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cooatJDg  the  number  of  bricks,  we  could  ascertain  the  quantity  of  raw 
cement  made,  without  the  trouble  of  measuring  it." 

This  experiment  not  proving  so  successful  as  was  desired,  some 
experiments  were  again  made  on  a  small  scale,  and  subsequently  on  a 
larger  scale,  in  a  small  lime-kiln  about  four  feet  diameter  at  top,  ^ud 
six  feet  deep. 

"  In  this  little  kiln,  than  which  nothing  could  have  answered  better,  we 
burned,  at  four  successive  periods  of  the  same  yoar,  about  140  cubic  feet 
of  raw  cement.  In  the  first  of  these  batches  of  artificial  cement  we  used 
the  same  mixture  as  before  of  5  measures  of  chalk,  2  measures  of  blue 
clay,  and  half  a  measure  of  coal-dust ;  and  io  burniD^  it,  after  putlinj  in 
shavings  and  wood  at  the  bottom  of  the  kiln,  we  laid  half  a  bushel  of  coals 
over  the  wood,  then  four  bushels  of  the  raw  cubes,  after  which  another 
layer  of  half  a  bushel  of  coals,  then  four  bushels  of  cubes  as  before,  and 
thus  we  continued  applying  the  coals  and  cement  cubes  in  alternate  layers, 
until  the  kiln  was  filled,  using  one  measure  of  coals  to  eight  measures  of 
raw  cement,  the  former  being  broken  rather  small,  so  that  no  piece  of  coal 
used  exceeded  au  inch  in  thickness,  and  both  being  thrown  loosely  into  the 
baskets  with  which  we  measured  them. 

In  the  third  and  fourth  batches  of  raw  cement  prepared  for  burning  at 
the  same  kiln,  we  dispensed  with  the  coal-dust  altogether,  using  5  mea- 
sures of  chalk  to  2  of  blue  clay  ;  and  we  merely  pounded  and  sifted  the 
chalk,  without  grinding  the  powder  afterwards  in  the  mill ;  and  in  conse- 
quence of  there  being  no  fuel  combined  with  the  raw  cement  in  this  mix- 
ture, we  used  one  measure  of  coals  to  five  measures  of  the  raw  cement 
cubes  in  burning  ihem,  which  proportion  we  always  adhered  to  afterwards, 
as  the  best  for  this  mixture." 

The  remainder  of  the  treatise  details  the  numerous  experiments 
made  by  the  General  to  test  the  strength  of  all  kinds  of  cement,  to 
which  we  must  refer  our  readers. 

In  conclusion,  we  confidently  recommend  an  attentive  perusal  of  this 
treatise  to  every  one  who  may  be  desirous  of  obtaining  sound  practi- 
cal information  on  limes,  mortars,  and  cements. 


Wealths  Quarterly  Papers  on  Engineering.  Part  I.  Vol.  VI.  Lon- 
don :  John  Weale,  High  Holborn. 

The  present  number  of  Mr.  Weale's  journal  consists  of  three 
papers — I.  "On  the  Principles  and  Practice  of  the  Application  of 
Water  Power,"  by  Robert  Mallet,  President  of  the  Geological  Society 
of  Ireland. — 11.  "Experiments  on  Locomotive  Engines,"  by  MM. 
Gouin  and  Le  Chatelier. — III.  "  Paper  on  the  first  Introduction  of 
Steam  Engines  into  Naval  Arsenals;  and  Machinery  set  in  motion 
thereby,"  by  the  widow  of  the  late  .Sir  Samuel  Bentham. 

The  first  paper  contains  an  account  of  the  projected  Dodder  Tle- 
servoirs,  near  Dublin,  and  of  the  Bann  Reservoirs,  now  in  course  of 
construction.  Mr.  Mallet  has  likewise  favoured  us  with  a  description 
of  his  self-regulating  syphon  weir,  which  seems  to  us  extremely  in- 
genious, and  perfectly  correct  in  principle,  whatever  it  may  turn  out 
in  practice. 

"  Over  a  common  weir,  or  embaukment,  is  thrown  a  large  flat-shaped 
syphon  tube,  made  of  boiler  plate,  and  for  stifl'ness  divided  into  several 
parallel  tubes  by  vertical  plates.  One  end  of  this  syphon  (which  may  be 
extended  indefinitely  along  the  crest  of  the  weir)  dips  into  the  water 
ponded  above  the  weir,  the  other  end  lays  open  at  the  lower  side  of 
the  weir.  The  under  side  of  the  syphon  tube  reposes  upon  the 
crest  of  the  weir,  and  the  Jeplh  of  the  S'lpliun  tube,  or  distance  vertically 
over  the  crest,  is  equal  to  the  hei^fht  to  which  the  rise  of  water  in  times  of 
flood  may  be  permitted,  (in  the  instance  shown  equal  to  IJ  foot). 

At  such  a  level  lielow  the  crest  of  the  weir  as  it  is  determined  shall  be 
the  lowest  to  which  the  ponded  water  shall  be  wasted  by  the  syphon,  there 
is  formed  a  range  of  air  holes,  or  simple  apertures  through  the  upper  plate 
of  the  syphon  tube.  The  action  of  this  arrangement  is  now  very  obvious. 
Whilever  the  water  above  the  weir  continues  at  the  '  standard  level,'  none 
runs  over  or  through  the  syphon;  as  its  level  rises  above  this,  a  sheet  of 
water  flows  over  the  crest  of  the  weir,  and  also  down  through  the  flat 
syphon  tube,  as  part  of  the  weir.  This  continues  as  the  level  of  the 
Water  rises  highi-r  and  higher,  until  it  reaches  that  marked  as  the  limit  for 
the  '  highest  floods,'  that  is,  the  level  of  the  upper  side  of  the  syphon  tube. 
The  moment  the  water  reaches  this  point,  the  syphon,  being  quite  full, 
instantly  commences  to  act  as  a  syphon,  and  discharges  a  quantity  of 
water,  euormously  greater  than  before — a  quantity  due,  nut  to  the  mere 
area  of  otcrjtow  through  the  partially  filled  syphon,  but  to  the  area  of  the 
syphon  tube,  and  to  the  head  of  water  now  acting  upon  it  as  a  syphon. 
This  vastly  increased  discharge,  now  more  than  a  match  for  the  supply  of 
the  river  itself,  begins  to  lower  the  water  above  liie  weir,  and  its  surface 
continues  to  fall  until  it  reaches  the  point  marked  as  the  '  lowest  level'  that 
it  shall  attain.  Here  the  range  of  air  holes  are  situated,  and  the  instant 
the  surface  of  the  falling  water  leaches  these,  air  enters  the  sy;)hon,  and 
it  directly  ceases  longer  to  act  as  a  syphon,  and  becomes  merely  a  part  of 
the  weir  conducting  the  ordinary  overflow.   This  process,  the  sudden  bring- 


ing of  the  syphon  into  action  when  the  water  reaches  a  given  level,  and 
sudden  cessation  of  its  action  again  when  it  has  fallen  to  a  given  level, 
may  be  endlessly  repeated  ;  and  the  effect  of  the  syphon,  when  in  action 
and  suitably  constructed,  is  in  fact  very  nearly  the  same  as  suddenly  open- 
ing a  sluice,  equal  to  its  entire  area,  at  the  level  of  the  bottom  of  the  weir 
or  dam." 

Experiments  on  the  discharge  and  How  of  water  from  orifice.s  and 
through  tubes  are  much  needed.  Eytclwein's  formula  is  generally- 
adopted  bv  engineeis,  though  we  much  doubt  whether  it  would  be 
found  applicable  if  the  height  of  the  head  of  water  were  to  exceed 
a  certain  limit — say  10l»  or  150  feet. 

The  second  paper — "Experiments  on  Locomotive  Engines" — has 
rather  a  formidable  appearance ;  the  tables  contain  as  iT,anv  figures 
as  Mr.  Adams  employed  in  the  calculation  of  Neptune's  orbit.  We 
noticed  an  allusion  to  the  fact  of  the  dift'erence  of  pressure  in  the 
cylinder  and  boiler  being  a  function  of  the  load,  as  a  theorv  of  M.  de 
Pambour; — for  this  difference  and  the  cause  of  it,  we  beg  to  observe 
that  Nature,  and  not  M.  de  Pambour,  is  responsible ;  although  that 
gentleman,  we  believe,  first  correctly  interpreted  her  laws  on  the 
subject. 

The  last  paper  is  a  highly-interesting  historical  summary  of  the 
labours  of  the  late  Sir  Samuel  Bentham. 


Tilt  Indicator  and  Dynamometer,  wilh  their  Practical  ApplicatioM. 
By  Professor  Main,  of  Portsmouth,  and  .Mr.  Thomas  Brow.\-,  Engi- 
neer.    Loudon :  Hebert,  1S47. 

The  object  of  this  work  is  to  explain  the  use  of  two  valuable  in- 
struments for  ascertaining  the  work  done  by  the  steam  engine.  The 
Indicator  is  one  of  the  many  of  Watt's  valuable  instruments,  and  on 
which  that  great  man  set  high  value,  on  account  of  its  simplicity  and 
importance.  By  the  application  of  the  indicator  the  working  condi- 
tion of  a  steam  engine  is  at  once  tested.  The  Dynamometer  is  intro- 
duced into  screw  vessels  for  ascertaining  the  amount  of  pressure  given 
off  by  the  screw  shaft,  and  consequently  the  force  the  engine  is  exert- 
ing to  propel  the  ship.  The  use  of  both  these  instruments  and  their 
application  are  very  clearly  explained  in  the  little  work  before  us. 


Letter  to  Lord  John  Russell,  on  the  Defence  of  the  Country.    By 

JoHM  Weale. 

Mr.  Weale's  object  is  to  train  for  soldiers  all  the  able-bodied  men 
who  may  apply  for  relief  at  the  Union,  and  he  very  croakingly  points 
out  the  great  dangers  to  which  England  is  liable  from  the  sudden  inva- 
sion of  the  Frencli.  We  should  be  very  sorry  to  see  England  turned 
into  a  country  of  bayonets;  we  much  prefer  tlie  epithet  of  "a country 
of  shop-keepers."  Let  men  be  taught  how  to  avoid  war,  and  not  teach 
them  the  use  of  the  carbine,  to  murder  and  pillage  their  fellow  beings. 
Knowirg  Mr.  Weale's  disposition,  we  must  say  that  we  never  sus- 
pected hat  he  would  have  recommended  such  a  system  as  he  has 
promulgated  in  the  pamphlet  before  us. 


COLONLA.L  RAILWAY  PROGRESS. 

Madras  and  Arcot  Itailwaij. — A  company  has  been  started  to  effect  the 
junction  of  these  two  important  points  in  India.  The  line  has  been  highly 
recommended  by  Mr.  Simras,  the  government  engineer.  Its  length  is  71 
miles,  and  is  nearly  a  dead  level,  the  average  inclination  being  only  1  in  633 
feet;  there  is  no  tunneling,  nor  any  cutting  of  consequence.  The  proposed 
line  is  the  first  stage  out  ot  Madras  on  the  great  western  line  of  communi- 
cation with  Bombay  and  the  military  stations  of  Arcot,  Bangalore,  Hydera- 
bad. Cannanore,  and  Tiichinopoly;  and  is  second  in  importance  to  no  line 
in  India.     It  will  be  constructed  at  .is  low  a  cost  as  .£5,000  a  mile. 

yiustralian  liailway  and  Si/diicr/  Water-  Works  Company. — This  colony 
being  in  such  a  flourishing  condition.  It  has  been  determined  to  introduce  rail- 
way communication  on  the  same  economical  system  as  practised  in  America. 
The  line  is  intended  to  run  from  the  port  and  town  of  Sydney  to  Richmond, 
passing  through  Paramatta,  Castlereagh,  Windsor,  and  other  places  of  minor 
importance,  with  a  branch  from  Paramatta  to  Liverpool;  and  it  is  also 
intended  to  supply  Sydney  with  water  from  the  hills.  This  is  of  great  im- 
portance to  that  town,  as  it  is  at  present  supplied  with  water  from  a  lagoon, 
which  is  almost  dry  in  the  summo!-  season.  The  line  is  45  miles  in  length, 
and  can  he  constructed  remarkably  cheap,  as  government  will  find  land,  and 
the  country  abonmls  with  a  \ery  hard  and  durable  timber,  called  iron-bark 
wood,  particularly  well  suited  for  sleepers 'and  rails,  by  merely  arming  the 
edge  with  angle  iron. 
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MEASUREMENT  OF  ANGLES. 
A  New  Method  of  Measuring  the  Degrees,  Minutes,  Sfc,  in  any  Recti- 
linear Angle,  hy  Compasses  only,  without  using  Scale  or  Protractor. 
By  Oliver  Byrne. 
Let  it  he  requirerl  to  find  the  number  of  degrees,  minutes,  &c.,  in   the 
angle  A  B  C  =■  B  (Fig.  1).     With  any  radius,  AC,  describe  a  circle:  then 


take  A  B  in  the  compasses,  and  apply  it  from  B  to  1 ;  from  1  to  2;  from 

2  to  3  ;  &c.  (the  numbers  outside  the  circle  are  referred  to).      If,  in  applying 

the  arc  A  B,  we  find  that  on  our  return  to  B,  after  n  applications,  we  have  a 

coincidence,  then  it  is  well  known  that  the  number  of  degrees,  &c.  will 

360 
be  =  — .     But,  in  the  present  example,  after  eight  applications  the  point 
n 

falls  at  8,  putting  A,  =  from  8  to  B,  continue  to  apply  the  same  arc  or 
opening  of  the  compasses  from  8  to^  from  9  to  10;  frojn  10  to  11 ;  dtc.  on 
to  16.  This  process  is  to  he  continued  till  we  have  the  half  or  more  than 
half  the  arc  A  B  between  the  last  point  found  and  B.  In  this  case  2^  is  the 
point.  Any  error  that  may  be  involved  in  the  process  will  be  much  neu- 
tralised by  thus  determining  the  points  8,  16,  24,  &c.  independently.  Theo- 
retically, the  arcs  B,  8  ;  8,  16  ;  16,24;  &c.  are  all  equal,  but  practically 
they  may  imperceptibly  differ.  We  might  have  taken  the  arc  B,  S,  and 
applied  it  from  8  to  16  ;  from  16  to  24 ;  &c.,  but  this  process  would  multi- 
ply any  error  that  might  be  involved  in  B,  8  ;  while  the  process  just  described 
has  a  correcting  tendency.  To  lessen  error  further,  we  are  again  to  begin  at 
A,  and  apply  the  arc  A  B  in  a  contrary  direction,  from  A  to  1 ;  from  1  to  2 ; 
from  2  to  3  ;  &c.  (the  numbers  inside  the  circle  are  in  this  case  referred  'i). 
Should  the  points  24  and  16  coincide,  as  in  fig.  1,  then  we  have 
8  8  +  A,  =  360°;    and  5  A,  =  6; 

.-.  A,  =  360°-  89  =  5;     .-.   1800  -  40e  =  fl; 

1800 

.-.  9  =  

41 

If  the  points  24,  24,  overwrap  or  fall,  as  in  fig.  2. — Then  put  Aj  =  from  24 

to  24  :  this  arc  will  be  very  small  in  most  cases — in  this  case  it  is  the  20th 

part  of  A  B  ; 

.-.9  =  20  A,;     89  +  A,  =  360°;     6A, -2A2  =  a. 

From  these  equations,  which  involve  the  unknown  quantities  8,  A,,  ^^     B  is 

readily  eliminated. 

A,  =  360°  —  8  9,  from  the  second  ; 

9  +  2Aj 
and  A,  = ,  from  the  third. 


2160  -  48  9  = 


+  2A,   = 
21600 


—  ;  since  A,  =  — . 

10  '20 


491 


=  43°  59'  ll\. 


If  the  points  24,  24,  do  not  overwrap,  as  in  fig.  3,  and  A,   be  in  excess 

instead  of  defect,  that  is,  that  some  multiple  of  9  made  less  by  A ,  make  up 

the  circumference.     In  this  case  the  three  equations  will  stand  thus ; — 

59 -A,  =  360°;     10  A,  +  A,  =  9;     and  29  Aj  =  9. 

In  this  example,  tke  distance  between  24  and  24,  or  A2,  is  found  to  be  the 

29th  part  of  the  arc  AB. 

52200 

.-.  9  =  =  73°  25' nearly. 

711 


It  is  evident  that  the  numbers  on  these  figures  maybe  omitted  in  practice, 
as  none  of  them  except  the  first  is  required  ;  indeed,  where  the  points  of  the 
compasses  rest  need  not  be  noted,  except  those  points  that  fall  inside  the 
points  A,  B. 

Fig.  3. 


This  method  of  measuring  an  angle  is  more  accurate  and  expeditious  than 
may  at  first  appear  from  the  above  lengthened  details,  and  will  often  be 
found  convenient  when  compasses  only  can  be  obtained.  A  general  rule 
may  be  arrived  at  as  follows  :  Let 

ra  9  1  A,  =  TT  =  360° ;     n  A]  1  p  Aj  =  9 ;     and  j  Aj  =  9 ; 
be  the  three  equations  generally  expressed;  p  being  always  equal  +  1  or 


-  2. 


9   = 


n  g  tr 


mu  q  z.  q  ^  p 

In  example,  fig.  2,  this  expression  becomes 

6x20x360 

9  =    ^ 

8x  6x20  +  20-2 

10  X  29  X, 360 


In  example,  fig.  3, 


(Q) 


43°59'i. 


73°  25'. 


5x  10  X  29-29  Vl 
The  only  thing  to  be  observed  in  (Q)  is  the  sign  of  q.    In  examples  like  the 
latter  it  is  to  be  minus,  but  in  those  like  the  former  plus. 

This  method  of  measuring  angles  will  be  found  more  correct  than  the  in- 
genious one  proposed  by  M.  De  Lagny,  which  consists  in  measuring  angles 
with  a  pair  of  compasses,  and  that  too  without  any  scale  whatever,  except 
an  undivided  semicircle.  Having  any  angle  drawn  upon  paper,  to  measure 
it :  produce  one  of  the  sides  of  the  angle  backwards  behind  the  angular 
point;  then  with  a  pair  of  fine  compasses  describe  a  pretty  large  semicircle 
from  the  angular  point  as  centre,  cutting  the  sides  of  the  proposed  angle, 
which  will  intercept  a  part  of  the  semicircle.  Then  take  this  intercepted 
part  very  exactly  between  the  points  of  the  compasses,  and  turn  them  suc- 
cessively over  upon  the  arc  of  the  semicircle,  to  find  how  often  it  is  contained 
in  it,  after  which  there  is  commonly  some  remainder;  then  take  this  re- 
mainder in  the  compasses,  and  in  like  manner  find  how  often  it  is  contained 
in  the  last  of  the  integral  parts  of  the  first  arc,  which  will  again  most  likely 
give  some  remainder ;  find  in  like  manner  how  often  this  last  remainder  is 
contained  in  the  former ;  and  so  on  continually,  till  the  remainder  becomes 
too  small  to  be  taken  and  applied  as  a  measure.  By  this  means  M.  De 
Lagny  obtained  a  series  of  quotients,  or  fractional  parts  one  of  another, 
which  being  properly  reduced  into  one  fraction,  give  the  ratio  of  the  first 
arc  to  that  of  a  semicircle  ;  or  the  ratio  of  the  proposed  angle  to  two  right 
angles  or  180  degrees,  and  consequently  the  degrees  and  minutes  of  the 
angle  itself  becomes  known. 

Fig.  4. 


Suppose  the  angle  A  C  B  (fig.  4)  be  proposed  to  be  measured.  Produce 
A  C  towards  D  ;  and  from  the  centre  C,  describe  the  semicircle  A  B  D,  on 
which  A  B  is  the  measure  of  the  proposed  angle.    Take  A  B  in  the  com- 
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passes,  and  apply  it  three  times  on  the  semicircle,  at  1,  2,  and  3  ;  then  take 
the  remainder  D,  3,  and  apply  it  back  upon  3,  2,  which  is  but  once,  namely, 
at  -1 ;  again,  take  the  remainder  4,  2,  and  apply  it  three  times  on  4,  3,  at  5,  6, 
and  7  ;  then  take  3,  7,  and  apply  it  twice  on  7,0,  at  8,  and  9  ;  lastly,  take 
the  remainder  9,G,  and  it  will  be  found  to  be  contained  just  five  times,  in8, 9. 
Hence  the  series  of  quotients  in  this  particular  example  is  3, 1,  3,  2,  5,  which 
give  the  continued  fraction, 
t 


2  ^ 

^,  whichj   when  properly  reduced, 
gives  vulgar  fraction  -jU^,  and  /^  of  180°   =   47°  44'  nearly. 

To  those  acquainted  with  the  doctrine  of  continued  fractions  this  method 
of  De  Lagny  is  easy  enough,  and  very  accurate  considering  the  means  em- 
ployed. If  great  accuracy  be  not  required,  our  method  may  be  much  con- 
tracted, by  only  applying  the  arc  once  round  the  circle,  and  then  using  A  i  to 
find  all  the  other  required  numbers.    Taking  the  same  augle  as  the  one 

Fig.  5. 


measured  in  example  3,  apply  A  B  (fig.  5),  from  B  to  1 ;  from  1  to  2; 
from  2  to  3  ;  from  3  to  4  ;  from  4  to  5.  Then  take  B,  5,  in  the  compasses, 
and  apply  it  from  B  to  11  ;  from  11  to  12  ;  from  12  to  IS;  from  13  to  14  ; 
and  from  14  to  15,  near  the  middle  of  the  arc  A  B.  With  the  same  opening 
B,  i,  or  A,  4,  or  A ,,  as  we  have  termed  it,  lay  ofif,  4,  6  ;  6,  7  ;  7,  8  ;  8,  9  ; 
and  9,  10.  Then  the  arc  between  the  points  15  and  10  is  found  to  be  con- 
tained 33  times  in  the  arc  A  B  ;  but  before  it  was  contained  29  times,  for 
29  Ao  was  found  equal  to  6.  But  by  this  latter  contracted  process  we  find 
that  33  A  J  is  equal  g.  Our  object  is  to  show  that  this  discrepancy  will  not 
alter  in  any  great  amount  the  result  or  measure  of  the  angle  in  degrees, 
minutes,  &c.     From  (Q)  we  have 

nq-iT  10x33x360  ,^5 

mnq  +  q-tp     5x10x33-33+1 
This  result  was  73°  25'  J^.  when  q  was  29. 

To  obtain  the  divisor  of  (Q),  the  three  numbers  m,  n,  q,  have  to  be  multi- 
plied  together ;  to  their  product  q  is  to  added  if  m  be  too  small,  but  sub- 
tracted  if  too  great ;  to  this  sum  or  difference  we  must  add  one  if  n  be  too 
great,  but  subtract  two  if  n  be  too  small.     In  the  latter  case,  (Q)  becomes 

'^ ^ =  73°  33'  nearly,  a  result  which  differs  from  the  former 

5x10x33-33-2 

retults  only  by  6  or  7  minutes.  This  circumstance  points  out  the  great 
value  of  the  rule,  for  it  is  evident  that  the  result  remains  nearly  the  same, 
whatever  be  the  positions  of  the  points  between  A  and  B.  Or  in  other  words, 
the  carelessness  of  the  operator  does  not  much  affect  the  result,  for  in  all  cases 
it  comes  nearly  right.  I  must  digress,  and  add, — what  a  pity  that  our  states- 
men, architects,  engineers,  &c.,  cannot  discover  a  few  rules  of  this  kind. 


A  new  Life  boat  was  recently  tried  at  Cowes,  iu  the  presence  of  several 
oflicers  in  the  navy.  The  boat  was  built  by  Messrs.  Mhile  and  Sons,  of 
Cowes  ;  it  is  30  feet  lon^.O  feet  beam,  has  double  sides,  and  air-light  ends. 
IS.i  men  were  placed  in  her,  and  she  took  ii]  all  the  water  that  she  could 
gunwale  under,  and  when  she  righted  gave  a  lifteeu-inch  side  ;  in  fact,  it 
was  found  imimssible  to  sink  her.  She  sails  very  fast,  stays  in  tliirty-two 
seconds,  and  weighs  only  seventeen  hundred  weight.  She  will  carry  in 
her  lockers  a  mouth's  provision  for  fifty  men.  The  novelty  is  priucipally 
iu  her  form. 


ON  HERALDRY. 

A  paper  "  On  Heraldry,"  by  Mr.  Partridge,  read  at  a  meeting  of  the 
Decorative  Society. 

Heraldry  was  explained  to  be  an  organization  of  emblems  and  devices, 
which,  undoubtedly,  must  have  existed  from  the  earliest  establishment  of 
order  and  civilization  among  the  human  race  ;  and  various  passages  con- 
taining records  of,  and  allusions  to,  iis  symbols  were  quoted  from  Biblical 
history,  showing  that  it  was  the  medium  adopted  for  distinguishing  friends 
from  foes,  nation  from  nation,  and  tribes  and  families  from  each  other. 
Mr.  Partridge  also  referred  to,  and  quoted  passages  in,  Homer,  Hesiod, 
and  others,  describing  the  shields  of  their  heroes  ;  adding,  that  the  shields 
of  Achilles,  jEneas,  and  Hercules  had,  in  bis  opinion,  been  described  with 
poetical  license,  but,  nevertheless,  supplied  evidence  of  the  custom  of 
ornamenting  shields  in  the  richest  manner  of  the  arts  of  that  period.  He 
likewise  considered  as  fabulous  the  descriptions  gi»en  by  the  Jewish  rabbi 
of  the  standards  pitched  by  the  Ten  Tribes  of  Israel.  Some  references  to 
the  subject  during  the  Roman  era  were  followed  by  observations  upon  the 
great  change  made  in  the  institutions  of  this  country  by  William  the  Nor- 
man ;  who  modelled  his  court,  as  far  as  practicable,  after  that  of  Nor- 
mandy, and  who,  therefore,  introduced  the  very  remarkable  oflicers  whose 
duties  were  strictly  heraldic. — The  Great  Constable,  whose  authority  in 
matters  of  war  and  chivalry,  both  in  France  and  England,  during  the 
Norman  and  Plantagenet  reigns,  was  little  less  than  that  of  the  monarch. 
The  Great  Marshal  was  an  important  dignitary,  whose  influence  was  at 
its  zenith  at  the  time  of  the  Conquest ;  and  the  office  still  remains,  through 
all  the  changes  of  legislation  and  government,  one  of  great  power  and 
influence.  The  third  office,  being,  perhaps,  the  most  singular  of  any 
adopted  by  the  Conqueror,  was  that  of  Champion.  jNlr.  Partridge  traced 
the  hereditary  descent  of  the  rhanipionship  from  iMarmyon,  who  received 
his  appointment,  with  the  manor  of  Scrivelsby,  from  H  illiam  ;  and  quoted 
verses  from  an  ancient  poem  in  which  the  changes  in  the  families  of  Mar- 
myon,  Ludlow,  and  Dymoke,  the  present  champion,  are  set  forth.  He  then 
referred  to  Camden,  Guillira,  Sir  Henry  Spelman,  aud  other  eminent  au- 
thorities, showing  that  although  many  of  our  noble  families  can  prove  their 
descent  from  before  the  time  of  the  Crusades,  yet  their  arms  or  heraldic 
bearings  had  not  become  hereditary.  After  the  crusades  it  was  accounted 
honourable  to  display  those  ensigns  which  had  been  borne  in  the  Holy 
Wars  ;  and  hence  the  descendants  treasured  them  as  their  hereditary  arms, 
and  the  opinion  of  Lord  Chief  Justice  Cuke  was  quoted  showing  that  he 
considered  this  as  one  of  the  strongest  proofs  of  a  noble  and  worthy 
origin. 

Mr.  Partridge  then  recited  the  Roll  of  Carlaverock — a  record  in  old 
Norman-French  of  the  names  and  arms  of  the  leaders  who  served  under 
King  Edward  I.  at  the  siege  of  Carlaverock  Castle,  Scotland,  in  1300  ; 
and  explained  that  at  that  time  heraldry  was  embodied  as  a  science  as 
nearly  as  possible  to  its  form  at  the  present  day.  Tournaments  were 
alluded  to  as  an  important  means  in  sustaining  the  dignified  bearing  and 
accurate  transmission  of  armorial  bearings  down  to  the  time  of  Elizabeth, 
— when  the  establishment  of  the  College  of  Heraldry  and  the  visitations 
made  under  its  direction  created  a  broad  distinctive  line  between  the 
ancient  families  and  those  who  have  risen  to  greatness  by  the  increase  of 
civilization  and  wealth  since  that  period. 

Mr.  Partridge  next  drew  attention  to  those  arms  and  mottos  which  from 
their  relation  to  names  have  been  ordinarily  considered  and  termed  "  pun- 
ning arms," — but  which  he  said  had  been  practised  iu  remote  antiquity, 
when  names  had  a  symbolical  source  aud  meaning.  He  mentioned  several 
names  derived  from  important  ofhcial  duties,  such  as  Usher,  Butler,  Stew- 
art, &c.,  in  which  cases  the  previous  family-uaine  had  been  disused, — as 
also  that  of  Godolphin,  in  accordance  with  the  signification  of  which  a 
white  eagle  is  adopted  as  the  crest  by  that  tamily  :  and  this  was  followed 
by  notices  of  others  of  a  similar  nature. 

The  lecturer  then  proceeded  to  show  that  the  great  poets  of  modern 
Europe  have  fully  appreciated  the  value  of  heraldic  distinctions;  and  said 
that  in  the  descriptions  of  their  heroes  they  are  usually  as  heraldically 
correct  as  they  are  poetically  beautiful.  He  referred  to  and  quoted  parts 
from  Tasso's  "  Jerusalem,"  Shakspeare's  "  Wars  of  the  Roses,"  &c.  Im- 
portant allusions  in  many  family  mottos,  &c.,  were  illustrated  :  aud  then  he 
brought  the  subject  to  a  general  summary  by  maintaining  that  the  detrac- 
tors of  heraldic  science  are  bound  to  admit  one  of  these  two  things,— 
either  to  prove  that  all  the  honours  and  distinctions  which  the  sovereign  of 
this  or  any  other  European  state  can  bestow  on  eminent  men  are  utter 
trash,  or  else  to  admit  that  heraldry  is  one  of  the  important  institutions  of 
civilised  Europe,  as  being  the  recognised  mediian  b)  which  the  sovereign 
— the  fountain  of  honour — bestows  that  honour  on  men  who  have  deserved 
well  of  their  country.  This  part  of  the  paper  was  concluded  by  remarks 
upon  the  shield  of  Baron  Napier,  and  the  heraldic  honours  which  he  quar- 
ters by  his  descent  from  Scott  of  Thirlestane,  wlio  received  them  from  King 
James  for  his  services  at  the  battle  of  Falkirk  in  12US  ;  and  the  verses  by 
Sir  Walter  Scott  were  recited  as  affordiug  the  most  eloquent  aud  perfect 
illustration.  Heraldry,  he  observed,  would  be  found  intimately  blended 
with  the  general  history  of  the  middle  ages — with  the  biography  of  emi- 
nent persons  and  families — with  manners  aud  customs — with  poetry  and 
polite  literature; — and,  moreover,  it  alibids  a  key  capable  of  explaining 
correctly  the  meaning  of  many  mysterious  and  important  tonus  prevalent 
ia  embellishmeats  during  the  feudal  period.      He  alluded  to  several  points 
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of  interesting  and  somewhat  romantic  research,  showing  heraldry  to  be 
chiefly  a  symbolical  art. 

Mr.  Partridge  then  directed  attention  to  those  heraldic  figures  called 
"  supporters"— such  as  the  lion  and  unicorn  of  the  royal  arms;  and  he 
subsequently  noticed  the  analogy  existing  between  heraldic  and  natural 
forms.  Supporters,  it  was  said,  came  into  use  when  tournaments  and 
feudal  chivalry  assumed  a  scale  of  splendour  requiring  a  system  of  dis- 
tinctions ;  and  it  became  a  practice  for  the  nobles  and  knights  each  to  hang 
his  helmet  and  shield,  richly  emblazoned  with  heraldic  insignia,  on  the 
front  of  his  tent  when  in  the  field.  Two  attendants  or  esquires,  dressed  in 
armour,  or  in  a  fanciful  costume  imitative  of  certain  characteristic  ani- 
mated beings,  were  placed  to  guard  or  support  them,  and  also  to  receive 
challenges  when  they  arrived.  Under  such  circumstances,  it  was  argued, 
it  is  absurd  to  represent  supporters  as  lying  down,  walking  away,  or  half 
asleep,  while  the  heraldic  attitude  rampant  should  be  invariably  maintained. 
Mr.  Partridge  observed  that  frequent  instances  may  be  seen  in  St.  James's 
Street  and  PallMall,  and  even  in  the  Gazette  and  the  Times,  in  which  the 
supporters  of  the  royal  arms  are  represented  as  crawling  in  raeanspiriied 
positions,  instead  of  "  rampait^,  guardant,  i|-c."— as  set  forth  in  the  bla- 
zonry. Mr.  Partridge  remarked  that  he  had  not  been  able  to  detect  an 
abuse  of  this  kind  occurring  before  about  the  commencement  of  the  present 
century  ;  and  the  supporters  were  never  found  in  any  other  position  than 
rampant  either  in  architectural  remains  or  in  old  works  on  heraldry.  He 
attributed  this  infraction  in  a  considerable  degree  to  a  volume  of  Peers' 
Arms,  with  supporters,  by  Mr.  Cattou,  R.A. ;  who,  being  a  skilful  painter 
of  animals,  but  quite  ignorant  of  the  science  of  heraldry  (many  of  the 
arms,  it  was  said,  are  incorrectly  given),  gave  the  supporters  every  sanely 
of  attitude,  so  as  to  contribute  to  a  novel  and  pleasing  pictorial  eflect.  This 
course  was  much  calculated  to  mislead  many  who  possessed  some  know, 
ledge  of  drawing,  but  were  ignorantly  indifferent  to  the  correct  heraldic 
expression  and  meaning.  Mr.  Partridge  contended  that,  if  one  person  may 
change  the  attitude  of  supporters  for  the  sake  of  pictorial  effect,  another 
would  be  equally  justified  in  changing  colours,  or  in  making  still  greater 
deviations.  Heraldry,  he  asserted,  mainly  consists  of  imitations  of  natural 
forms,  but  which  are  nearly  always  made  amenable  to  symbolic  and  con- 
ventional treatment.  In  cases  such  as  a  stag,  horse,  or  eagle  "  proper,' 
nature  may  be  in  many  respects  faithfully  copied  from  natural  bodies;  but 
it  will  be  found  that  each  of  these  is  frequently  placed  with  a  symbolic 
form,  such  as  a  dragon,  which  must  be  depicted  according  to  the  regula- 
tions of  heraldry.  Instances  in  illustration  of  these  views  were  otfered. 
The  Duke  of  Devonshire  has  for  supporters  "  two  stags  proper,"  in  which 
case  colour  and  form  must  be  true  to  nature,  but  the  attitude  remains 
heraldic.  The  Duke  of  Northumberland  has  one  gold  and  one  blue  lion— 
which,  if  painted  green,  belong  to  the  Earl  of  Roseberry,  or  if  red,  to  the 
Duke  of  Bedford.  Several  similar  cases  were  cited.  A  regard  to  pro- 
portion or  relative  size  of  the  objects,  the  lecturer  observed,  would  also 
tend  to  produce  absurdities;  and  this  went  far  to  prove  that  they  were 
never  intended  as  pictures  for  natural  history,  but  as  symbolical  distinc- 
tions treasured  by  their  possessors  from  feelings  of  high  honour.  Exam- 
ples were  adduced  of  beings  of  unequal  sizes  which  are  often  brought 
together  side  by  side  in  arms — as  a  falcon  and  an  elephant— a  lion  and  a 
cock,  for  supporters  ;  and  similar  ones  were  given  applying  to  crests, 
quarterings,  &c.  It  was  explained  that  supporters  are  attached  to  all  arms 
of  peers  ;  and  that,  with  a  few  exceptions,  they  do  not  pertain  to  those  of 
commoners. 

Mr.  Partridge  then  noticed  the  opinion  sometimes  held  that  the  extrava- 
gant forms  of  animals  used  in  architectural  decoration,  as  well  as  in 
heraldry,  are  the  efiforts  during  a  barbarous  period,  when  the  people 
employed  could  do  no  better— and  therefore  ought  not  to  be  followed  in 
the  present  advanced  state  of  manipulative  skill.  But  he  argued  that  this 
is  an  erroneous  view  ;  and  that  the  human  figure  and  animals  were  de- 
picted with  great  fidelity  together  witli  no  small  slioiv  of  spnf>olic  art  upon 
ancient  embroidered  vestments,  stained  glass,  and  in  illuminated  missals. 
He  considered  that  the  apparent  eccentricity  proceeded  partly  from  causes 
not  unfelt  at  the  present  day  ;  and  that  many  forms  were  devised  to  be 
repulsive  of  evil  spirits  and  demoniacal  influences.  The  form  and  size  of 
shields  and  some  other  features  in  heraldry  were  pointed  out  for  the  pur- 
pose of  illustrating  its  importance  historically,— referring  to  Winchester 
School,  Eton  College,  and  otiier  buildings— as  well  as  to  stained  glass 
windows  at  Chenies,  Bolsover,  and  St.  George's  Chapel,  Windsor.  As  an 
example  of  family  history  executed  in  the  present  century,  a  view  of  the 
Duke  of  Bedford's  Dining-room  was  exhibited  ;  in  which  Mr.  Partridge 
decorated  the  panelling  with  shields  bearing  arms  descriptive  of  all  the 
marriages  in  the  Russell  family.  He  also  mentioned  that  he  had  been 
employed  by  INIr.  Macready  to  emblazon  correctly  the  arms  of  each  per- 
sonage in  Shakspeare's  play  of  "  King  John." 

The  paper  concluded  with  some  suggestions  for  the  appropriate  introduc- 
tion of  heraldic  ornament :— and  it  was  stated  that  before  now  a  shield 
bearing  the  proper  arms  placed  on  the  frame  to  a  portrait  had  formed  an 
important  link  in  establishing  a  complete  chain  of  legal  evidence. 


NEW  ARMAMENT  FOR  THE  ROYAL  NAVY. 

Report  of  the  New  Armament  which  the  Board  of  Admiralty  has  ordered 
to  be  prepared  for  the  Ships  of  War  of  all  classes  in  the  Royal  Navy.     The 
Return   includes  the  new  Complements   of  Men  ordered  for  each  class  of 
Ships,  and  directs  the  manner  in  which  the  Guns  are  to  be  Mounted  : 
First-Rates. 

120  Guns. — Britannia,  Caledonia,  Howe,  Nelson,  Neptune,  Royal  Al- 
bert, Royal  George,  Koyal  William,  St.  George,  St.  Vincent,  Trafalgar, 
and  Waterloo;  total  12;  complement,  1,000  men;  lower  deck,  four  8-inch 
guns  of  6.5  cwt.,  gfeet;  twenty-eight  32-pounder  guns  of  G5  cwt.,  9  feet 
6  inches;  middle  deck,  two  8-inch  guns  of  C5  cwt.,  9  feet;  thirty-two  32- 
pouuders  of  50  cwt.,  9  feet ;  main  deck,  thirty-four  32-pounder3  of  42  cwt , 
8  feet ;  quarter  deck  and  forecastle,  six  32-pouuders  of  45  cwt.,  8  feet  6 
inches  ;  fourieen  32-pounder  carionades*  of  17  cwt. ;  total,  120  guns.t 

110  Guns. — Marlborough,  Prince  of  Wales,  Queen,  Royal  Frederick, 
Royal  Sovereign,  Victoria,  and  Windsor  Castle  ;  total,  7 ;  complement, 
950  men  ;  lower  deck,  six  8inch  guns,  twenty  four  32-ponnders;  middle 
deck,  four  8-inch  guus,  tvventy-six  32-pounders  ;  main  deck,  thirty  32- 
pouuders  (3) ;  quarter  deck  and  forecastle,  six  32-pounders  (2) ;  and  four- 
teen 32-pounders  of  25  cwt.  6  feet. 

Total  number  of  first-rates  19,  mounting  2,210  guns. 

Second-Rates. 

104  Guns. — Camperdown,  Hiberuia,  Impregnable,  Princess  Charlotte, 
Queen  Charlotte,  and  Royal  Adelaide  ;  total,  6;  complement,  850  men; 
lower  deck,  four  8-inch  guns,  twenty-four  32-pounders;  middle  deck,  two 
8-inch  guns,  twenty-eight  32-pounders  of  48  cwt.  8  ft.;  main  deck,  thirty 
32-pounders  of  32  cwt.  6  ft.  G  in.,  on  compressor  carriages  ;  quarter  deck 
and  forecastle,  six  32-pounders  (2),  and  ten  32-pounder  carronades  of  17 
cwt. 

92  Guns. — London,  Nile,  Prince  Regent,  and  Rodney  ;  total,  4  ;  com- 
plement, 820  men;  lower  deck,  eighteen  8inch  guns,  fourlei-n  32-pounders  ; 
main  deck,  six  8-inch  guns,  twenty-eight  32-pounders;  quarter  deck  and 
forecastle,  two  8-inch  guns  of  52  cwt.  8  feet,  and  twenty-four  32-pounders 
(3). 

90  Guns. — Albion,  Aboukir,  Algiers,  Exmouth,  Hannibal,  Priucess 
Royal,  and  St.  Jean  d'Acre;  total,  7;  complement,  820  men.  The  arma- 
ment of  this  class  is  precisely  the  same  as  that  of  the  preceding,  with  the 
exception  of  there  beiug  only  twenty-six  32-pounders  on  the  main  deck, 
instead  of  twenty-eight. 

84  Guns. — Agamemnon,  Asia,  Bombay,  Calcutta,  Canopus,  Clarence, 
Cressy,  Formidable,  Ganges,  Monarch,  Powerful,  Sans  Pareil,  Thunderer, 
and  Vengeance ;  total,  14  ;  complement,  750  men  ;  lower  deck,  six  8-inch 
guus,  twenty-four  32-pounders  ;  main  deck,  two  8-inch  guns,  thirty  32- 
pouuders  of  43  cwt.  8  feet;  quarterdeck  and  forecastle,  six  32-ponnders 
(3),  and  sixteen  32.ponnder  carronades  of  17  cwt. 

80  Guns. — Brunswick,  Centurion,  Collingwood,  Colossus,  Goliath,  Irre- 
sistible, Lion,  Majestic,  JIars,  Meeanee,  Superb,  and  Vanguard  ;  total, 
12;  complement,  720  men;  lower  deck,  eight  8-inch  guns,  tweuty  32- 
pounders;  main  deck,  four  8-incb  guns,  twenty-four  32-pounders  (I); 
quarter  deck  and  forecastle,  twenty-four  32-pouu(ler  guns  (3). 

Total  number  of  secoud  rates,  43,  mounting  3,758  guns. 

Third  Rates. 

78  Guns. — Achille,  Bellerophon,  Cambridge,  Foudroyant,  Hindostan, 
Indus,  Kent,  and  Revenge ;  total,  8;  complement,  050  men  ;  lower  deck, 
four  S-inch  guns,  twenty-six  32-pounders;  maiu  deck,  two  8-inch  guns, 
thirty  32-pounders  (2) ;  quarterdeck  and  forecastle,  six  32-pouaders  (3), 
ten  32-pounder  carronades. 

72  Guns. — Agincourt,  Armada,  Belleisle,  Black  Prince,  Carnatic,  Corn- 
wallis,  Egmont,  Hastiugs,  Hawke,  Hercules,  Illustrious,  Implacable,  In- 
vincible, Malabar,  Medway,  Melville,  Pembroke,  Pitt,  Russell,  Sultan, 
Wellesley,  and  Wellington  ;  total,  22  ;  complement,  GOO  men ;  lower  deck, 
four  8  inch  guns,  twenty  four  32-pounders  ;  main  deck,  twenty-eight  32- 
pouuders  (3) ;  quarter  deck  and  forecastle,  four  32-pounders  (3)  and  twelve 
32-pouuder  carronades. 

70  Guns.— Boscawen,  Cumberland;  total,  2 ;  complement,  600  men; 
lower  deck,  four  8-inch  guns,  twenty-two  32-pounders  ;  main  deck,  two 
8  inch  guus,  twenty-six  32-pounders  (1) ;  quarter  deck  and  forecastle,  six- 
teen 32-pounders  (3). 

Total  number  of  third-rates,  32,  mounting  2,348  guns. 

Foorth-Rates. 

56  Guns.— Ajax,  Blenheim,  Edinburgh,  and  La  Hogue  ;  total,  4;  com- 
plement, 500  men  ;  lower  deck,  twenty-six  42-pounders,  of  66  cwt.,  9  feet 
6  inches  ;  main  deck,  twenty-two  32-pounders  (3)  ;  quarter  deck  and  fore- 
castle, four  56-pouuders,  of  87  cwt.,  10  feet,  and  four  10-inch  guns,  of  86 
cwt.,  9  feet  4  inches. 

50  Guns. — Alfred,  America,  Arethusa,  Benbow,  Conquestador,  Con- 

*  All  ttie  carronades  are  to  be  mounted  on  Sir  Thos.  Hardy's  compressor  carriages. 

t  A3  tlie  weight  and  lengtli  of  the  guns  will  always  be  regulated  with  strict  unitormity, 
it  will  be  unnecessary  to  repeat  these  items  in  eacll  class.  As,  however,  there  are  several 
classes  of  thirty-two-pounder  guns  to  be  used  in  the  navy  the  tigure  (1)  annexed  will 
show  the  gun  to  be  one  of  00  cwt.  9  feet;  (3),  one  of  45  cwt.  8  ft.  6  iuch.;  and  (3),  one  of 
42  civt.  8  leet.  Where  this  rule  is  departed  from,  the  exact  lungth  and  weight  are  givea. 
The  32-pouQder  without  any  such  distinguishiue  mark  is  that  of  56  cwt.  9  ft.  6  in. 
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jtance,  Cornwall,  Devonshire,  Dublin,  Eagle,  Gloucester,  Grampus,  In- 
defatigable, Leander,  Lifley,  Nankin,  Oclavia,  Phaeton,  Kaleigh,  Severn, 
tshannuu,  Sutlej,  Vernon,  Vindictive,  and  Warspite  ;  total,  23  ;  comple- 
ment, 500  men;  main  deck,  six  8-inch  guns;  twenty-two  32  pounders  ; 
quarter  deck  and  forecastle,  four  8-inrh  guns  and  eighteen  32-pounders  (2;. 

50  Guns  (second  class). — Chichester,  Java,  Lancaster,  Portland,  Pre- 
sident,  Southampl<jn,  Winchester,  and  Worcester;  total,  8;  complement, 
4;o  men  ;  main  deck,  four  Sinch  guns,  twenty-six  32-pounders,  of  50  cwt., 
8  feet ;  quarter  deck  and  forecastle,  four  32-pounders  (2),  and  sixteen  32- 
pounders,  of  2G  cwt.,  6  feet. 

40  Guns. — Arrogant ;  total,  1  ;  complement,  450  men ;  main  deck,  six- 
8  inch  guns,  twenty-two  32-pouuders  ;  quarter  deck  and  forecastle,  two 
()B-pounders,  of  95  cwt.,  10  feet,  and  sixteen  32  pouuders,  of  32  cwt.,  0  feet 
U  inches. 

Total  number  of  fourth-rates,  38,  mounting  1,920  guns. 

Fifth-Rates. 

40  Guns. — Active,  Cambrian,  Chesapeake,  Flora,  Pique,  Sybille,  and 
Thetis  ;  total,  7  ;  complement,  350  men  ;  main  deck,  six  8-inch  guns  of  60 
cwt.,  8  feet  10  inches,  eighteen  32-pouaders;  quarter  deck  and  forecastle, 
sixteen  32-pounders  (3). 

44  Guns. — Africaine,  Andromeda,  Druid,  Endymion,  Hotspur,  Isis, 
Leda,  Madagascar,  Meander,  Nemesis,  and  Slag;  total,  11  ;  complement, 
320  men  ;  main  deck,  two  8-iDch  guns  of  00  cwt.,  8  feet  10  inches,  twenty- 
six  32-pounders  of  40  cwt.,  7  feet  6  inches  ;  quarter  deck  and  forecastle, 
four  32-pounder  guns  (2),  and  twelve  32-pounder  carronades.  Note. — 
Endymion  is  to  carry  twenty-four  32  pounders  of  40  cwt.  on  main  deck, 
and  fourteen  32pounder  carronades  on  her  quarter  deck  and  forecastle. 

42  Guns. — ./Eolus,  Blonde,  Boadicea,  Cerberus,  Circe,  Clyde,  Diana, 
I'isgard,  Fox,  Hamadryad,  Latona,  Laurel,  Leonidas,  Melampus,  Mer- 
cury, Mermaid,  Minerva,  Naiad,  Proserpine,  Resistance,  Seringapatam, 
Sirius,  Thalia,  Thisbe,  Undaunted,  Unicorn,  Venus;  total,  27  ;  comple- 
ment, 310  men  ;  main  deck,  two  8-inch  guns  of  b2  cwt.,  8  feet,  twenty-two 
32-pounders  of  39  cwt.,  7  feet  6  inches  ;  quarter  deck  and  forecastle,  four 
32-pounders  (2),  four  32-pounders  of  39  cwt.,  7  feet  6  inches,,  and  ten  32- 
pounder  carronades. 

36  Guns. — Caslor  and  Inconstant;  total,  2;  complement,  330  men; 
main  deck,  four  8-inch  guns  of  60  cwt.,  8  feet  10  inches,  eighteen  32 
pounders;  quarter  deck  and  forecastle,  two  32-pounders  (1),  and  twelve 
32-poMnders  of  25  cwt.,  6  feet. 

30  Guns. — Amphion  ;  total,  1  ;  complement,  330  men;  main  deck,  six 
Siuch  guns,  fourteen  32-pounders ;  quarter  deck  and  forecastle,  two  68- 
pounders  of  95  cwt.,  10  feet,  eight  32-pounders  of  25  cwt.,  6  feet. 

24  Guns. — Eurotas,  Forth,  Horatio,  and  Seahorse;  total,  4;  comple- 
ment, 320  men  ;  main  deck,  twenty  42-pounders  of  66  cwt.,  9  feet  6  inches, 
on  common  carriages ;  quarter  deck  and  forecastle,  two  56-pounders  of  85 
cwt.,  10  feet,  on  pivot  slides  and  carriages,  and  two  lOinch  guns  of  8Q 
cwt.,  9  feet  4  inches,  on  slides  and  carnages. 

Total  number  of  tifth-rates,  52  ;  mounting  2,096  guns. 

Sixth-Rates. 

Class  1.  26  Guns. — Alarm,  Amethyst,  Carysfort,  Cleopatra,  Creole, 
Diamond,  Eurydice,  Iris,  Juno,  Malacca,  Niobe,  Spartan,  and  Veslal ; 
total,  13  ;  complement,  240  men  ;  main  deck,  two  8  inch  guns  of  52  cwt., 
8  feet,  sixteen  32  pouuders  of  40  cwt.,  7  feet  6  inches;  quarter  deck  and 
forecastle,  two  32-pounders  (3),  and  six  32pounders  of  25  cwt.,  6  feet. 

24  Guns. — Amphitrite  and  Trincomalee  ;  total,  2;  complement,  240 
men;  main  deck,  eight  32-poimders,  ten  8-inch  guns;  quarter  deck  and 
forecastle,  four  32-pouaders  of  25  c«  I.,  6  feet,  and  two  56-pounder8  of  85 
owt.,  10  feet. 

2b  Guns. — Amazon ;  total,  1  ;  complement,  240  men ;  main  deck, 
twenty-six  32-pounders  (I) 

24  Guns. — Aigle  and  Curacoa  ;  total, 2;  complement,  230  men  ;  main 
deck,  twenty  32-pounders  of  40  cwt.,  7  feel  6  inches  ;  two  S2-pounders  (1)  ; 
quarter  deck  and  forecastle,  two  8-inch  guns  of  52  cwt.,  8  feet. 

20  Guns. — Brilliant;  total,  1;  complement,  230  men  ;  main  deck,  ten 
32-pounders  (1);  six  8iuch  guns  of  52  cwt.,  8  feet;  quarter  deck  and 
forecastle,  two  56-pounders  of  85  cwt.,  10  feet,  and  two  32-pouoders  of  25 
cwt.,  6  feet. 

19  Guns. — Havannah  ;  total,  1  ;  complement,  230  men  ;  main  deck,  ten 
32-pounders  (1),  six  8-iuch  guns,  of  52  cwt.,  8  feet ;  quarter  deck  and  fore- 
castle, one  56-pounder,  of  85  cwt.,  10  feet,  and  two  32-pounders  (1). 

19  Guns. — Deedalus;  total,  1;  complement,  230  men;  main  deck,  twelve 
32-pounder8  (I),  six  8-inch  guns,  of  52  cwt.,  8  feet ;  quarter  deck  and 
forecastle,  one  56-pouuder,  of  85  cwt.,  10  feet. 

Class  II.  2b  Guns.— Actajou,  Andromache,  Calliope,  and  Conway  ; 
total,  4  ;  complement,  195  men;  main  deck,  two  Siuch  guns,  of  36  cwt., 
5  feet  4  inches,  sixteen  32  pounders,  of  25  cwt.,  6  feet;  quarter  deck  aud 
forecastle,  two  32-pounders  (2),  and  six  32pounder  carronades. 

18  Guns— Calypso  and  Coquelle  ;  total,  2;  complement,  195  men; 
main  deck,  two  8-inch  guns,  of  52  cwt.,  8  feet,  fourteen  32  pounders,  of  40 
cwt.,  7  feet  6  inches ;  quarter  deck  aud  forecastle,  two  32pounders  (2), 
on  slides  and  carriages,  to  pivot. 

18  Guns.— Daphne,  and  Dido  ;  total,  2  ;  complement,  175  men  ;  main 
deck,  two  8-inch  guns,  of  52  cwt.,  8  feet,  fourteen  32  pounders  (3)  ;  quar- 
ter deck  and  forecastle,  two  32  pounders  (3). 

22  Guns.— Herald,  North  Star,  Samarang,  Talbot,  Tyne,  aud  Volage  ; 


total,  6;  complement,  175  men;  main  deck,  two  32  pounders,  of  39  cwt., 
7  feet  6  inches,  sixteen  32  pounder  carronades;  quarier  deck  and  forecastle, 
four  32pounder  carronades. 

Total  number  of  sixth-rates,  35,  mounting  826  guns. 

Sloops. 

18  Guns.  — Arachne,  Modeste,  Narcissus,  Nimrod,  Pearl,  Tweed,  and 
Terpsichore;  total,  7;  complement,  145  men  ;  two  32-pounders  of  39  cwt. , 
7  feet  6  inches,  and  sixteen  32-pouuders  of  25  cwt.,C  feet,  all  on  slides  and 
carriages. 

16  Guns. — .Atalanta,  Camilla,  Frolic,  Helena,  Siren,  and  Zebra  ;  total, 
6  ;  complement,  130  men  ;  the  armament  of  this  class  is  precisely  ihe  same 
as  the  last,  with  the  exception  of  there  being  only  fourteen  32-pounders  in- 
stead of  sixteen. 

14  GuDs. — Champion,  Comus,  Electra,  Favourite,  Hazard,  Hyacinth, 
Larne,  Orestes,  Racehorse,  Rose,  Satelli'.e,  Scout,  and  Wolf;  total,  13; 
complement,  130  men  ;  armament  similar  to  that  of  the  first  class,  but  the 
number  of  32-pouQders  reduced  to  twelve. 

12  Guns. — .Acorn,  Albatross,  Arab,  Bittern,  Columbine,  Contest,  Daring, 
Dispatch,  Elk,  Kspi&gle,  Fantome,  Flying  Fish, Goshawk, Grecian,  Heroo, 
Kangaroo,  Kingtisher,  Mariner,  Martin,  Mutioe,  Persian,  Pilot,  and  Re- 
cruit;  tolal,  23;  complement,  130  men;  armament  the  same  as  the  lirst 
class,  but  the  number  of  32-pounders  reduced  to  ten. 

12  Guns. — Childers,  Cruizer,  Harlequin,  Liberty,  Lily,  Pelican,  Racer, 
Ringdove,  Sappho,  Serpent,  .Snake,  Sparroivhawk,  Squirrel,  Wanderer, 
Wasp,  and  Wolverene  ;  total,  16  ;  complement,  130  men  ;  two  32-pounder* 
of  32  cwt.,  6  feet  6  inches,  and  ten  32-pounders  of  25  cwt.,  6  feet. 

8  Guns. — Cygnet,  Ferret.  Heroine,  Hound,  and  Philomel  ;  tolal,  5  ; 
complemeut,  80  men  ;  armament  as  in  the  last  class,  but  the  number  of  32- 
pounders  reduced  to  six. 

8  Guns. — .41ert,  Linnet,  Ranger,  and  Star;  total,  4;  complement,  80 
men  ;  two  32-pounder3  of  32  cwt.,  6  feet  6  inches,  and  six  32-pounder  car- 
ronades. 

8  Guns. — Britomart,  Pantaloon,  Rapid,  Sealark,  and  Materwitch  ;  total, 
5  ;  complement,  80  men  ;  two  18-pouuders  of  20  cwt.,  6  feet,  and  six  18- 
pounders  of  15  cwt.,  5  feet  6  inches. 

Total  number  of  sloops,  79,  mounting  9S4  guns. 

Brigs. 

G  Guns. — Camelion,  Curlew,  Espoir,  Nautilus,  Rolla,  Royalist,  Saracen, 
Savage,  Scorpion,  and  Wizard;  total,  10;  complement,  65  men  ;  two  32- 
pounders  of  32  cwt.,  6  feet  6  inches;  and  four  18-pounder  carronades  of 
10  cwt. 

3  Guns. — Bonetta,  Dart,  Dolphin,  and  Spy;  total,  4;  complement,  05 
men;  one  32-ponnder  of  39  cwt.,  7  feet  6  inches,  and  two  32-pouuders  of 
32  cwt.,  6  feet  6  inches. 

3  Guns.— Grilliu,  and  Lynx;  total,  2;  complement,  CO  men;  one  32- 
pounder  of  39  cwt.,  7  feet  6  inches,  and  two  21-pounder  carronades  of  13 
c«t. 

Total  number  of  brigs,  16,  mounting  78  guns. 

SCMMARV. 

Guns.  Men. 

19  first-rates,  mounting     ....  2,210  18,650 

43  second-rates         „        3,758  33,260 

32  third-rates            „        2,348  19  600 

38  fourth-rates         , I  9-M  18,550 

52  tifth-rates              „         2,096  16,610 

35   sixth-rales            , 820  7,470 

79  sloops                    „        984  9,075 

16  brigs                      , 78  1,030 


Grand  tolal,  314  ships  of  war         „  14,220  124,845 

Stea.m  Vessels  Propelled  by  Screws. 

The  return  published  in  the  Journal  for  May  last,  of  Ihe  armament  of 
Ihe  screw  steam  vessels  remains  unaltered  under  the  present  return,  the 
only  ditTerence  being  thai  the  name  of  the  Pegasus  is  now  altered  lo  that 
of  the  Greenock.  The  complement  of  meu  has,  however,  since  been  fixed, 
as  follows  ; — Siinoon  and  Vulcan,  300  men  ;  Termagant,  Dauntless,  Eu- 
phrates, and  Vi;j;ilaut,  250  men;  MegEera  and  Greenock,  200  men  ;  Con- 
flict, Basilisk, Desperate,Enchaiitress,  Falcon, Florentia,  Niger,  Encounter, 
and  Harrier,  140  men;  Rattler  and  Phoenix,  120  men  ;  Archer,  Cossack, 
Parthian,  Rifleman, Sepoy, and  Sharpshooter, SO  men  ;  Biter,  Boxer,Minx, 
and  Teazer,  30  men. 

The  steam  friga'es  with  auxiliary  power,  and  the  steam  guard  ships, 
have  been  taken  out  of  tlie  catalogue  of  the  steam  navy,  and  placed  with 
the  sailiug  vessels. 

Steam  Vtssels  PRorrLLED  nv  Paddles. 

Some  slij'ht  alterations  have  been  made  in  Ihe  ilassification  of  the  steam- 
vessels  propelled  by  paddles;  but  the  armament  being  for  each  class  sub- 
stantially the  same  as  given  before,  Ihe  following  arraugements  of  the  ves- 
sels, and  tlieir  complements  is  all  that  it  will  be  necessary  to  give  :  Terrible, 
16  guus,  300  men;  Penelope,  16  guns,  270  meu;  Odin,  Leopard,  and 
Sidou,  12  guns,  270  men  ;  Avenger,  Birkenhead,  and  Retribution,  0  guns, 
250  meu  ;  Centaur,  Cjclops,  Dragon,  Firebrand,  Gladiator,  Sampson,  and 
Vulture,  6  guns,  195  meu  ;  Scourge,  2  guns,  160  men  ;  Bulldog,  Cormorant, 
Devastation,   Driver,   Eclair,  Fury,  Geyser,  Gorgon,   Growler,  Inflexible, 
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Sphynx,  Spiteful,  Slyx,  Stroinboli,  Thunderbolt,  Vesuvius,  Virago,  and 
Vixen,  G  gun.;,  100  men;  Hecale,  Hecla,  Hermes,  Hjdra,  Medea,  Sala- 
mander, and  Trident,  (i  suns,  135  men;  Ardent,  Alecto,  Polyphemus,  and 
Prometheus,  3  guns,  100  men;  Janus,  2  guns,  100  men;  Acheron,  Ante- 
lope, Columbia,  Grappler,  Oberon,  Pluto,  Triton,  and  Volcano,  3  guns,  GO 
men  ;  Blazer,  Firefly,  Hamer,  and  Tar'arus,  3  guns,  55  men  ;  Avon,  Cor- 
net, Gleaner,  Kite,  Lucifer,  Lightning,  INIeteor,  Porcupine,  and  Shearwater, 
3  guns,  40  men  ;  Alban,  Dee,  and  Khadamanlhus,  4  guns,  60  men. 


ENGINEERING  EVIDENCE. 

Extracts  from  Uiii>uhUshed  Ecidence  giren  by  Mr.  R.  Stephenson 
before  the  House  of  Commons'  Stour  Valley  Committte.  [Reported  in  the 
Railway  Ctiro'iicle  ] 

ON    SPEED COMPETITION— THE    FOUR-RAIL  SYSTEM — THE  TRDE  PRINCIPLES  OF 

GOODS  AND  COAL  TRAFFIC,  &C. 

The  Four-rail  System — Economy.— Id  consequence  of  our  fixed  estab- 
lishment we  shall  be  able  to  carry  the  additional  traffic  we  obtain  cheaper 
than  any  other  company  can  do.  At  present,  as  you  converge  towards 
Loudon,  the  trains  become  more  numerous,  and  when  any  of  them  are  not 
in  time  they  give  rise  to  great  disorder  ;  not  because  the  railway  is  inca- 
pable of  carrying  them  when  Ihey  keep  their  time  regularly— for  the  Lon- 
don and  Birmingham  are  capable  of  accommodating  three  times  the  amount 
of  their  present  trafiic,  provided  absolute  punctuality  is  insured.  More 
towards  London  the  value  of  punctuality  begins  to  tell  most,  and  we  want 
more  lines.  A  loop  line  from  Tring  to  Banbury  [the  Buckinghamshire, 
since  passed]  would  accommodate  local  traffic,  and  could  also  be  made 
subservient  to  heavy  traffic  moung  at  slow  rates.  Four  lines  of  rails  from 
London  to  Tring  would  receive  and  divide  the  great  tide  of  traffic  flowing 
toward  the  metropolis  (at  present  flowing  on  two  lines  of  rail  only),  and 
by  enabling  us  to  serve  the  public  better  attract  more  traffic  to  us. 

Comiietiiion. —hookiag  at  the  past,  v\e  may  expect  for  some  time  to 
come  that  the  hostile  companies  will  go  on  devouring  each  other,  though  I 
bold  the  opinion  very  strongly  that  permanent  competition  is  impossible. 
The  object  of  companies  who  are  in  competition  in  laying  out  lines  is 
generally  for  the  purpose  of  maintaining  the  ground,  in  order  that  when 
the  time  does  arrive  for  adjusting  their  difl'erences  they  may  not  be  tramp- 
led on  by  their  neighbours.  I  have  the  strongest  possible  opinion  that 
perpetual  competition  is  impossible,  and  that  after  the  country  is  occupied 
lhe»e  will  be  an  adjustment.  The  Great  Western  are  great  preachers  of 
competition,  yet  it  is  within  my  own  knowledge  that  treaties  have  been 
going  on  between  them  and  the  London  and  South-Western,  of  which  a 
territorial  division  has  been  the  basis. 

Quick  and  Slow  Trujjic  (  London  and  North-Wcstern).— At  present  we 
are  obliged  to  force  oii  our  goods  trains  to  make  room  for  our  passenger 
trains.  The  cost  of  conveying  goods  is  augmented  in  consequence  of  that 
speed.  The  public  will  never  get  the  full  advantage  of  railways  until  they 
can  separate  the  slow  traffic  more  or  less  from  the  quick  traffic.  Up  to  a 
certain  extent  the  mixture  does  not  add  to  the  expense  of  conveyance,  but 
when  the  mixture  becomes  very  great,  or  the  income  of  the  railway  is  de- 
rived as  much  from  goods  as  from  passengers,  then,  in  order  to  convey 
goods  most  economically,  it  becomes  desiiable  to  convey  them  at  a  speed 
of,  say,  from  15  to  18  miles  an  hour,  coals  at  a  speed  not  exceeding  15 
miles  an  hour,  for  it  is  impossible  to  convey  them  at  Id.  or  Jrf.  per  ton  per 
mile  if  they  are  to  be  hurried  along  at  25  or  30  miles  an  bour  ;  the  cost 
and  the  wear  and  tear  are  too  great,  besides  coal  is  damaged  very  much 
by  velocity.  The  clogging  of  the  London  and  Birmingham  line  referred  to 
has  arisen  from  the  tolls  having  been  very  much  lowered.  Many  persons 
thought  that  the  reduction  of  tolls  would  not  increase  our  traffic.  Now,  I 
held  a  different  opinion.  I  always  thought  that  by  reducing  fares  on  rail- 
ways, especially  the  charges  on  goods,  they  would  become  great  instru- 
ments of  conveyance  for  the  heavy  class  of  arliiles:  and  so  it  turned  out. 
JO  that  a  great  increase  came  upon  us  suddenly,  without  our  having  either 
wagons  or  engines  adequate  for  the  increase. 

Wear  and  Tear  on  Broad  and  Narrou;  Gauge. — Q.  Is  there  no  difler- 
ence  of  pressure  on  the  same  weight  of  engine  at  the  same  speed  on  the 
broad  and  narrow  gauge?— .4.  None;  the  crushing  eflTect  is  precisely  the 
same,  or  rather  the  crushing  effect  of  the  wide  gauge  is  greater  at  the 
curves  than  on  the  narrow  gauge.  If  there  was  any  dilierence  in  the 
tendency  of  the  heavy  weights  to  crush  the  rails,  it  would  tell  against  the 
wide  gauge  at  curves,  because  the  wheels  are  keyed  on  the  axle,  and  they 
consequently  move  round  with  the  same  velocity,  and  when  the  engine  is 
going  round  a  sharp  curve  there  is  a  greater  distance  to  go  round  upon 
the  outside,  so  the  inside  wheel  has  to  slide  a  little  back  and  the  outside 
wheel  has  to  slide  a  litile  forward  ;  and,  inasmuch  as  the  difference  of 
gauge  increases  the  amount  of  sliding,  the  heavy  weights  will  crush  the 
rails  more  in  ihe  one  case  than  in  the  other,  but  in  a  perfectly  straight  line 
the  crushing  is  equal. —  Q.  Is  the  rail  stronger  on  the  broad  or  the  narrow? 

A.  The  rails  are  laid  by  Mr.  Brunei  on  longitudinal  timbers.     He  lakes 

the  strength  of  the  timber  as  well  as  the  iron.  In  the  usual  mode  of  con- 
structing the  narrow  gauge  you  do  not  use  the  longitudinal  timber,  but  you 
lay  heavier  rails  instead.  You  get  the  bearing  strength  entirely  on  the 
rails  lu  the  ocs  case,  and  in  the  other  case  partly  ou  the  limber. 


Speed. — We  are  now  in  possession  of  speed  that  no  permanent  way  in 
existence,  broad  or  narrow,  will  be  able  to  stand  long.  The  wear  and  tear 
of  Ihe  rails  has  been,  in  my  opinion,  nearly  as  the  square  of  the  speed.  If 
it  were  perfect  machinery  in  every  respect,  Ihe  wear  and  tear  arising  from 
concussions,  ought  to  be  exactly  as  the  square  of  the  speed,  and  I  presume 
it  ou^ht  to  be  directly  as  au  engine  weighing  double  the  number  of  tons 
would  cause  double  the  amount  of  crushing.  Indeed,  I  know  tliat  speeil 
is  the  great  trial  of  our  present  permanent  roads.  The  proof  is  that  we 
have  been  obliged  to  strenglhen  them  about  1()  or  IS  lb.  per  yard,  and  now 
there  are  some  of  about  90  lb.  This  increase  of  speed,  the  weight  remain- 
ing the  same,  is  a  direct  and  large  sacrilice  of  Ihe  prolJts  of  the  company, 
which  has  operated  and  is  now  operating  with  the  Lon<lun  and  Birm- 
ingham, and  has  led  them  to  consider  the  propriety  of  duplicating  the 
lines  where  they  are  compelled  to  run  the  heavy  trains  so  quickly — that  is 
between  Tring  and  London.  The  interest  of  the  capital  they  are  about  to 
expend  to  duplicate  the  line  will  be  about  40,00uf,  a-year,  the  cost  will  be 
about  780,000(. 

The  origin  of  the  Oxford.  Worcester,  and  Wolverhampton. —  Q.  Is  It  a 
fact  that  this  district  applied  to  the  London  and  Birmingham  for  accommo- 
dation and  was  lefused,  and  was  it  in  consequence  of  that  refusal  that  the 
Oxford,  Worcester,  and  \\'olverhampton  line  was  originally  projected  ? — 
yl.  That,  perhaps,  is  a  rather  harsh  mode  of  representing  it.  But  some  of 
the  London  and  Birmingham  Board  enieitained  a  notion  at  that  time 
that  railways  were  nut  really  fitted  for  the  conveyance  of  heavy  goods, 
and  they  did  not  Srek  to  obtain  the  traflic  which  the  country  demanded  ; 
and  then  again  their  accounts  were  kept  in  such  a  way  as  to  make  it  ap- 
pear that  they  lost  money  by  the  conveyance  of  goods.  This  was  flone  by 
charging  the  goods  with  a  portion  of  fixed  expenses,  which  would  ha\e 
been  necessary  under  any  circumstances  even  for  conveying  passengers. 
Therefore,  when  you  debit  the  goods  department  with  its  proportion  of  the 
fixed  establishment  of  the  railway,  then  it  does  appear  a  loss  to  carry 
goods.  There  may  be  one  or  two  of  the  Board  now  left  who  entertain 
their  old  opinions,  but  I  know  the  management  and  system  has  undergone 
a  complete  revolution  in  that  respect.  I  have  always  entertained  the 
opinion  that  they  ought  to  come  down  with  their  fares  and  carry  heavy 
goods,  and  have  urged  it  cm  the  Board.  But  I  do  not  move  out  of  the 
engineering  department  of  the  company.  I  think  that  railways  as  instru- 
ments for  the  carriage  of  heavy  goods,  have  not  reached  half  their  perfec- 
tion or  extent,  and  will  not  until  we  are  permitted  to  separate  the  fast  and 
slow  trains.  If  we  convey  heavy  goods  at  15  miles  an  hour,  I  believe  it 
will  reduce  the  cost  of  conveyance  to  considerably  lower  thau  one  half  of 
what  it  is  now ;  so  that  a  large  quantity  of  coal  may  come  to  London  from 
the  Midland  districts.  At  present  it  costs  us  three  farthings  per  ton  per 
mile.  In  the  North  at  Stockton  and  Darlington,  where  they  convey  the 
coal  at  9  miles  au  hour,  every  charge  is  included,  and  they  carry  it  at  one 
halfpenny  per  ton  per  mile.  The  breakage  of  coal  is  so  much  increased 
by  rapidity  of  movement,  that  it  becomes  impossible  to  move  ordinary  coal 
wagons  when  they  are  ou  any  of  the  main  lines  without  springs.  The 
speed  breaks  the  coal  all  to  pieces.  Experience  has  shown  tliat  the  multi- 
plication of  railroads  facilitates  and  creates  much  greater  traffic  than  was 
anticipated.  They  reach  on  each  other.  That  is  one  of  the  most  remark- 
able features  in  the  extension  of  the  railroad  system— the  extraordinary 
reciprocation  of  traflic.  If  by  the  multiplication  of  railroads,  and  the 
adoption  of  economical  modes  of  transit,  you  can  reduce  the  piice  of  coal, 
the  demand  for  the  article  in  London  would  be  most  prodigious,  and  iu  the 
country  it  would  be  very  large.  There  are  many  agricultural  counties 
where  they  do  not  know  what  coal  is  now. 


REGISTER    OF    NEW    PATENTS. 

AMERICAN    PATENTS. 
PNEUMATIC  HYDRAULIC  ENGINE. 

Specification  vf  a  Patent  for  "  an  Improvemer.i  in  Ihe  hydraulic  ram., 
called  'Strode's  pneumatic  hydraulic  engine ;' "  granted  to  JoSevb  C. 
Strode,  of  East  Bradford  township,  CUsler  county,  State  of  Penn- 
sylvania, March  27,  1847.     [Reported  in  the  Franklin  Journal.] 

The  nature  of  the  invention  and  improvement  consists  in  making 
use  of  a  column  of  condensed  ;iir  between  the  propelling  fluid  and 
the  fluid  that  is  to  be  raised;  said  air  being  condensed  in  a  pyramidal- 
shaped  chamber,  by  means  of  the  momentum  of  a  descending  column 
of  water;  said  chamber  having  a  communication,  by  a  small  opening 
at  its  top,  witli  another  chamber,  into  vvliich  tlie  spring  water  or  fluid 
to  be  raised  is  introduced,  called  tlie  spring  water  cliamber,  and  upon 
which  the  condensed  air  in  the  first-named  chamber  is  made  to  act, 
causing  said  fluid  to  rise  tbrougli  a  tube  placed  in  the  spring  water 
chamber  (open  at  its  lower  end,  and  closed  alternately  at  its  upper 
end  by  means  of  a  valve),  into  a  large  air  vessel,  or  receiver,  of  the 
usual  form  and  constiuction,  being  conducted  thence  to  its  place  of 
destination  by  pipes,  or  hose,  in  tlie  usual  manner. 

Similar  letters  in  the  several  figures  refer  to  corresponding  parts. 
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A  is  the  main  pipe  for  conducting  the  propelling   water  from   the 
head,  or  reservoir,  to  the  pyramidal  air  chamber.    This  pipe  descends 


Fig.  3.  Perspective  view.      Fig.  2.  TranjBveTse  section.     Fig.  1.  Longitudinal  section. 

bplow  tlie  level  of  thit  portion  of  it  vfhicli  connects  with  the  air 
chamber  just  before  it  reaches  the  said  chamber,  and  tlieii  ascends,  in 
a  curved  line  to  it,  forming  a  curved  bend  in  the  pipe,  as  at  A',  for  the 
purpose  of  preventing  the  air  recrived  at  the  valve  B,  during  the 
time  in  which  tlie  vacuum  is  produced  in  the  air  and  water  chamber, 
as  hereafter  described,  from  filling  the  pipe  A,  as  the  air  will  not  de- 
.«cend  at  said  bend  in  the  tube,  so  that  the  surplus  of  said  air,  after 
having  tilled  the  condensing  chamber  L,  may  be  carried  off,  by  the 
current  cf  water,  through  the  valve  B. 

The  pipe  A  is  enlarged  below  the  air  chamber  L,  as  at  A-,  and  has 
an  opening  O  into  the  air  chamber  S,  through  which  the  water  passes 
when  the  valve  B  is  closed. 

B  is  a  valve  attacheil  to  a  curved,  vibrating  lever  C,  turning  on 
gudgeons  D,  in  boxes,  as  its  fulcrum,  having  a  set  screw  E,  for  regu- 
lating the  descent  of  the  valve,  and  a  counter-balance  F,  for  adjusting 
the  valve.  When  this  valve  B  is  down,  as  shown  in  fig.  3,  the  water 
from  the  head  flows  through  the  opening,  which  it  closes  ;  when  it  is 
up,  as  shown  in  fig.  1,  the  water  rises  into  the  pyramidal  chamber  L, 
through  the  opening  O,  and  condenses  the  air  therein. 

H  is  a  pipe  for  conveying  the  spring  water  to  the  spring  water 
chamber.  I  is  the  air  chamber  into  which  the  water  is  forced.  J  is 
the  valve  for  holding  it.  K  is  a  pipe  or  hose,  for  conveying  the  water 
to  its  pi  ice  of  destination.  The  above-named  parts,  lettered  from  A 
to  K,  inclusive,  are  ma<le  and  operated  in  the  usual  manner.  The  im- 
provements are  as  follows  : 

L  is  a  pyramidal  chamber  into  which  air  is  admitted  through  the 
valve  B,  when  it  descends  by  the  pressure  of  the  external  air,  to 
supply  the  partial  vacuum  created  in  the  pipe  A,  and  chambers  L 
and  N. 

This  pyramidal  chamber  has  a  communication,  by  a  small  opening 
M  at  the  top,  with  another  chamber  N,  called  the  spring  or  pure 
water  chamber;  through  which  opening  M,  the  air,  so  condensed,  is 
forced,  and  presses  on  the  spring  or  other  water,  introduced  into  the 
same  through  the  pipe  H,  by  which  pressure,  the  water  in  the  spring 
water  chamber  is  forced  upward  through  a  tube  P,  reaching  to  near 
the  bottom  of  the  chamber  N,  through  the  valve  J,  into  the  air  cham- 
ber I;  said  valve  being  represented  as  open  in  fig.  1,  and  as  closed  in 
fig.  2. 

To  raise  water  with  this  machine,  open  the  valve  B,  and  let  the 
water  flow  out;  then,  by  closing  the  valve  B,  the  water,  vfhich  is  now 
in  motion  in  the  pipe  A,  will  pass  through  the  opening  O,  into  the 
pyramidal  condensing  chamber  L,  and  condense  the  air  the  same  as 
before;  the  condensed  air  will  force  the  spring  water  up  the  tube  P, 
(which  had  entered  through  the  pipe  H  during  the  continuance  of  the 
partial  vacuum  above  spoken  of),  into  the  chamber  I,  and  condense 
the  air  therein,  until  its  density  is  equal  to  that  in  the  condensing 
chambers  L,  and  N,  below;  at  this  time  the  spring  water  will  cease  to 
flow  into  the  air  chamber  I,  the  valve  J  closes,  and  the  air  in  the  cham- 
bers I,  L,  and  N,  commences  expanding,  that  in  the  lower  chambers, 
L  and  N,  giving  motion  to  the  propelling  fluid  and  driving  backward, 
producing  a  partial  vacuum  in  the  machine,  and  the  air  in  the  upper 
chamber  I,  forcing  the  spring  water  to  its  place  of  destination. 

The  said  partial  v.icuum  in  the  machine,  caused  by  the  reaction  of 
the  m.icliine,  as  aforesaid,  and  the  pressure  of  the  exteral  atmosphere 
on  the  valve  B,  will  cause  it  to  open  again.  The  water  from  the  head 
then  flows  through  this  valve  with  an  accelerating  movement,  until  it 
has  acquired  that  degree  of  velocity  as  to  cause  the  valve  to  close. 
The  water  having  no  longer  any  vent  through  the  valve  B,  passes 
through  the  opening  O,  into  the  pyramidal  chamber  L,  and  repeats 
the  operation  above  mentioned  successively. 

In  this  manner  the  operation  will  continue  as  long  as  the  machine 
remains  in  order  and  there  is  a  head  of  water  to  propel  it.   The  valve 


V  is  for  the  purpose  of  supplying  the  chamber  I  with  air,  by  admit- 
ting the  air  into  the  tube  P.  The  said  air  is  admitted  during  the  time 
that  the  partial  vacuum  above  mentioned  takes  place.  The  air  thus 
introduced  into  the  tube  P  ascends  to  the  top  of  the  same,  and  is 
forced  into  the  chamber  I  at  the  next  stroke  of  the  machine  ;  said 
vdve  V  is  represenied  open  in  fig.  2,  and  may  be  closed,  or  regulated, 
by  screwing  the  thumb-screw  V. 

The  principal  advantages  this   machine  possesses  over  other  ma- 
chines are, 

1st.  In  case  of  forcing  up  pure  water  by  the  propelling  power  of  a 
running  stream  of  water  less  pure,  there  is  no  possibility  of  the  im- 
pure water  mixing  with  the  pure,  there  being  at  that  tims  a  column 
of  condensed  air  between  the  two  waters. 

2nd.  The  water  being  forced  into  the  upper  chamber  I,  by  the  con- 
densation of  air  in  the  lower  chamber,  the  valve  J  opens  more  slowly 
than  when  water  alone  is  made  tht  propelling  m  -dium,  and  also  shuts 
more  slowly,  thereby  preventing  the  water  from  escaping  back  through 
the  valve  J  after  it  is  forced  up — the  valve  J  being  nearly  closed  when 
the  water  ceases  to  flow  upward  into  the  chamber  L.  This  advantage 
upon  trial  is  found  to  be  of  considerable  importance,  en  ibling  the 
machine,  thus  operated,  to  force,  with  a  given  qu  mtity  of  water, 
several  barrels  more  of  water  per  day  than  it  would  otherwise  do. 

3rd.  There  being  no  valve  between  the  condensed  air  in  the  lower 
chamber  and  the  driving  water,  or  at  the  opening  O,  the  said  air  is 
permitted  to  act  a  longer  time  in  forcing  back  the  driving  water,  and 
thereby  making  a  more  complete  vacuum  than  in  other  machines,  and 
rendering  useless  the  spring  for  opening  the  outlet  valve  B,  as  used  in 
several  machines. 

It  is  not  necessary  that  the  spring  vpater  chamber  N,  and  the  air 
chamber  L,  should  be  enclosed  by  the  same  envelope,  but  they  may 
form  separate  chambers,  and  they  may  be  arranged  in  any  convenient 
way  or  manner  most  acceptable  to  the  constructor,  provided  that  the 
capacity  of  the  air  ch  imber  does  not  exceed  a  due  ratio  between  the 
propelling  power  and  the  water  to  be  raised. 


LOCOMOTIVE  AXLE  BOX. 

Description  of  "  a  vibrating  box  for  locomotive  axles"  bv  Xo§RlS 
and  TuLL,  of  Philadelphia,  U.S.,  June,  18415. 

The  arrangement  of  this  box  allows  it  to  revolve  in  a  vertical  plane, 
at  the  same  time  that  it  floats  up  and  down,  the  journals  of  the  drivers 
having,  at  all  times,  their  full  bearing  upon  the  box;  let  the  axle 
assume  any  position  from  a  horizontal  line  caused  by  inequalities  of 
the  road,  or  the  consequent  raising  of  the  outer  rail,  in  passing  curves, 
which  must  necessarily  reduce  friction  in  a  great  degree,  and  insure 
the  more  perfect  working  of  the  engine,  without  producing  any  undue 
strain  in  its  several  parts,  and  has  only  to  overcome  the  friction  which 


Fig.  1. 


Fig.: 


-»« 


is  due  to  the  surfaces  upon  which  it  works.  This  evil  has  idways 
been  overlooked  in  the  construction  of  locomolive.s,  and  which  must 
occur  when  a  box  floats  vertically  in  a  pedestal.     Fig.  1,  elevation  of 
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pedestal  with  vibrating  bjx;  fig.  2,  cross  section  of  the  same;  fig.  3, 
horizontal  pliin;  fig.  4,  vibrating  box;  fig.  5,  bearing  of  vibrating  box. 


Fig.  3. 


Fig.  4. 


A,  A,  pedestal  forming  part  of  the  wrought  iron  frame.     B,  vibrating 
box  resting  with  the  two  pivots  b,  b',  which  are  firmly  attached  to 
Fig.  5.  it  in  openings  of  the  two  sliding  pieces,  c,  c'. 

Fig.  5,  shows  an  end  view  of  one  of  the  latter, 
with  its  flanges,  m,  m',  and  the  hole,  a,  which 
is  to  receive  the  pivot,  6.  These  sliding-pieces 
are  connected,  by  means  of  screws,  x,  x',  with 
the  cross-piece,  d,  the  lower  surface  of  which 
is  cylindrical,  and  forms  a  bearing  for  the  upper 
convex  surface,  n,  n\  of  the  box,  B.  /,  wedge, 
kept  by  the  set-screw,  f',  in  a  position  which 
allows  the  box  to  slide  in  the  pedestal,  without 
being  too  loose  or  too  firm,  g,  oil-box.  In  fig. 
4,  this  oil-box  is  omitted.  The  same  parts  are 
marked  by  the  same  letters  in  the  different 
views.— FranA/r'n  Journal. 
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ENGLISH  PATENTS, 

LOCOMOTIVE   ENGINES. 

George  Fossick,  engine-builder,  Thomas  Hackworth,  engine- 
builder,  and  Thomas  Elliott,  superintendent  of  locomotives,  all  of 
Stockton-upon-Tees,  for  "certain  Improvements  in  locomotive  and 
other  fcozYers."— Granted  March  3;  Enrolled  Sept.  3,  1847.  [Reported 
in  the  Patent  Journal.'\ 

The  improvements  here  specified  relatej  first,  to  the  form  or  shape 
of  the  fire-box  of  locomotive  and  other  tubular  boilers  ;  secondly,  to 
the  arrangement  of  the  tubes  ;  thirdly,  dividing,  in  boilers  of  large 
diameter,  the  fire-box  into  two  portions,  by  means  of  a  vertical  divi- 
sion. 

The  patentees  in  the  specification  of  their  first  improvement  state  : 
we  make  the  fire-box  of  a  semi-cylindrical  shape,  coi  responding  in 
form  to  the  cylindrical  shell  of  the  boiler,  the  top  or  roof  of  the  tire- 
box  being  slightly  curved  ;  this  roof  is  to  be  supported  and  sustained 
by  the  addition  of  wrought-iron  stays,  |ilaced  across  the  upper  side  of 
the  roof  and  rivetted  thereto;  as  with  fire-boxes  of  the  usual  con- 
struction, the  end  of  the  fire-box  is  closed  by  a  thick  flat  plate,  gene- 
rally termed  the  tube-plate,  through  which  the  tubes  pass  as  usual. 
The  outer  or  open  end  of  the  fire-box  is  closed  by  double  or  treble 
plates,  having  a  door  formed  of  double  or  treble  plates  made  therein, 
and  an  opening  to  the  ashpit  beneath  the  said  door;  a  bridge  is 
placed,  as  usual,  transversely  in  the  fire-box,  and  the  fire-bars  are  pro- 
perly supported  by  bearing-bars,  at  a  suitable  height  in  the  fire-box, 
as  is  usual  in  boilers  with  tubular  or  enclosed  fire-places;  the  shell  or 
case  of  the  boiler  is  stated  and  represented  by  the  patentees  as  cylin- 
drical the  vfhole  length  of  the  boiler. 

The  patentees  state  their  second  improvement  to  be  the  arrange- 
ment of  the  horizontal  tubes  through  the  boiler  from  the  fire-box  to 
the  smoke-box  ;  these  tubes  the  patentees  place  in  vertical  rows,  and 
not,  as  they  are  usually  arranged,  in  diagonal  or  horizontal  rows;  this 
arrangement  of  vertical  rows  allows  a  free  space  between  each  row  of 
tubes,  thereby  allowing  a  free  and  uninterrupted  passage  for  the  es- 
cape of  the  steam,  generated  by  the  lower  tubes  :  the  patentees  also 
state  the  facility  this  improved  arrangement  possesses  of  allowing  the 
cleansing  of  the  tubes  from  incrustation  and  sediment  from  the  water, 
by  a  proper  scraper  or  cleaner,  being  passed  down  the  opening  be- 
tween the  vertical  rows  of  tubes,  and  thereby  removing  any  sediment 
or  incrustation  from  them. 

The  patentees  state  their  third  improvement  to  be  the  employment 
or  introduction  of  a  vertical  division  of  water  space,  placed  within 
the  semi-cylindrical  fire-box,  and  thereby  dividing  the  said  fire-box 


into  two  separate  compartments;  this  arrangement  the  patentees  pro- 
pose adopting  when  boilers  of  increased  diameter  are  required. 

The  patentees  after  describing  the  above  improvements  claim,  first, 
the  forming  the  fire-box  of  locomotive  and  other  boilers  of  a  semi- 
cylindrical  shape,  but  slightly  curved  upon  the  upper  side,  and  carry- 
ing the  tubes  from  the  said  semi-cylindrical  tire-box  in  such  manner 
as  agreeing  with  the  general  form  of  such  fire-box,  as  hereinbefore 
described.  Secondly,  the  patentees  claim  the  arranging  the  tubes  in 
locomotive  and  other  boilers  known  as  tubular  boilers,  in  vertical  rows, 
whereby  a  free  and  uninterrupted  passage  is  obtained  between  such 
vertical  rows  from  bottom  to  top,  as  hereinbefore  described.  Thirdly, 
the  patentees  claim  the  use  and  arrangement  of  vertical  divisions, 
within  the  fire-box,  of  boilers,  dividing  such  tire-boxes  into  separate 
compartments  or  tire-places,  as  hereinbefore  described. 


IMPROVEMENTS  IN  FURNACES. 

George  Grundy,  of  Manchester,  in  the  county  of  Lancaster,  mana- 
ger, for  "  certain  Improvements  in  furnaces,  and  in  the  Jtues  and  tiles 
used  in  the  construction  thereof." — Granted  February  8  ;  Enrolled  Aue. 
8,  1847. 

This  invention  relates  to  a  novel  arrangement  of  the  flues  and  other 
parts  of  a  furnace,  whereby  the  heat  is  more  effectually  applied  ;  and 
also  in  certain  tiles  to  be  used  in  the  construction  of  the  furnace.  The 
annexed  engravings  show  a, furnace,  constructed  according  to  this  in- 
vention, containing  four  fire-clay  or  tile  cylinders  or  retorts,  for  gene- 
rating coal  gas. 


Fig.  1 


Fig.  4. 


Fig.  3. 


Fig.  1  is  a  longitudinal  vertical  section  of  the  furnace ;  fig.  2  is  a 
transverse  vertical  section  thereof;  fig.  3  is  a  horizontal  section,  taken 
on  the  line  A  B  of  fig.  2;  fig.  4  is  a  similar  section,  on  the  line 
C  D;  and  fig.  5  is  a  section  on  the  line  E  F.  n  is  the  brickwork  of 
the  furnace.  6  is  the  fire-place  or  chamber,  wherein  the  fuel  (which 
in  this  case  is  coal-tar,  but  other  fuel  may  be  used)  is  introduced  ;  it 
extends  the  whole  length  of  the  furnace,  and  is  supplied  with  air 
through  the  openings  c,  from  two  parallel  flues  d,  which  extend  from 
one  end  of  the  furnace  to  the  other,  and  are  furnished  with  doors  at 
each  end  to  regulate  the  supply  of  air.  The  oven,  in  which  the  tile 
or  fire-clay  cylinders  or  retorts  e  are  fixed,  is  of  the  ordinary  shape; 
and  the  course  of  the  flame  and  heated  gases,  generated  below,  is  in- 
dicated by  the  arrows  in  the  horizontal  sections,  figs.  3,  4,  5,  which 
are  taken  at  diflierent  levels,  in  order  (o  show  the  continuous  traverse 
of  the  heated  gases  from  end  to  end,  or  from  end  to  centre  of  the  re- 
torts e,  until  they  escape  through  the  opening/,  in  the  crown  of  the 
oven.  The  cylinders  or  retorts  are  made  of  tile  or  fire-clay,  and  may 
be  strengthened,  if  considered  requisite,  by  imbedding  metal  hoops 
in  the  clav.  Each  cylinder  is  open  at  both  ends,  and  consists  of 
several  pieces,  which  are  jointed  together,  as  seen  at  g,  fig.  5;  the 
joints  being  made  good  with  fire-clay,  and  supported  by  the  tire-clay 
liles  h.    The  number  of  joints  in  each  retort  will  depend  upon  its 
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length  ;  but  this  may  greatly  exceed  the  length  of  ordinnry  retorts,  on 
account  of  the  facility  of  working  at  bo:h  ends,  which  the  patentee 
considers  an  important  feature  of  his  invention.  The  retorts  have 
caps /,  fitted  on  each  end,  furnished  with  exit-pipes^',  for  the  gas. 
Any  accumulation  of  coal-tar  is  removed  from  the  retort,  by  partially 
opening  one  end  of  the  retort,  and  applying  an  extra  pipe  to  the 
op[)osite  end;  which  pipe  then  acts  as  a  flue,  and  the  draft  of  air 
through  the  heated  retort  completely  removes  the  carbonaceous  de- 
posit. 

The  patentee  states,  that  the  description  of  the  manner  of  applying 
liis  improvements  to  a  furnace  for  generating  gas  will  enable  a  person 
to  apply  such  improvements  to  furnaces  for  otlier  purposes.  He  claims 
the  general  arrangement  of  the  furnace  and  flues  as  described,  which 
ronsists  in  a  continuous  lire-place  from  one  end  to  the  other,  supplied 
with  air  from  parallel  air-Hues  — thus  allowing  the  heat  to  bi"  cunducted 
from  end  to  end,  or  from  end  to  centre  repeatedly;  together  with  the 
peculiar  form  and  construction  of  tile  or  fire-clay  tubes,  and  the  tiles 
forming  the  joints,  as  above  described. 


COOLING  COKE  OVENS. 

Frederick  Ransome,  of  Ipswich,  Suffolk,  for  "Improvements  in 
Korhing  coke  and  other  kilns  or  oreHS."— Granted  Feb.  24;  Enrolled 
Aug.  24,  1847. 

This  invention  consists  of  improvements  in  cooling  coke  and  other 
kilns  or  ovens,  by  causing  air  to  circulate  by  mechanical  apparatus 
through  the  cooling  flues  or  passages. 

In  the  working  of  coke  ovens  the  cooling  has  been  extensively  done 
by  having  air  passages  arranged  so  as  to  allow  air  freely  to  circulate 
in  contact  with  the  iiuier  lining  of  the  oven,  the  air  not  coming  in 
contact  with  the  charge,  such  circulation  being  caused  by  the  rarefac- 
tion of  the  air  by  the  heat  of  the  flues.  Such  mode  of  working  cuke 
ovens  is  according  to  a  patent  granted  to  Jabez  Church,  December  2it, 
1845.  This  mode  of  making  coke  is  very  superior  to  the  old  mode 
where  the  charge  is  drawn  when  hut,  and  cooled  down  by  water.  In 
working  of  such  coke  ovens,  it  has  been  found  that  the  lime  of  cool- 
ing an  oven  is  very  uncertain,  depending  on  the  state  of  the  outer  at- 
mosphere, and  that  it  is  important  to  cool  down  the  charge  as  quickly 
as  possible,  so  long  as  the  atmosphere  is  excluded  from  the  charge. 
In  coke  ovens  constructed  according  to  Church's  patent,  the  air  after 
})assing  through  the  flues  simply  rises  through  a  short  pipe  into  the 
?.ir  by  its  levitv,  the  pipe  haviuj^  little,  if  anv  effect,  in  causing  the 
circulation  or  passage  of  the  air  through  the  flues.  But  it  has  been 
found  that  by  hastening  the  draft  in  ovens  arranged  with  flues,  the 
cooling  process  may  be  materially  quickened.  And  this  the  patentee 
prefe.-s  to  do  by  connecting  the  cooling  flues  with  a  rotatory  fan,  in 
such  manner  as  to  continuously  withdraw  the  air  from  such  flues,  by 
which  means  the  external  air  will  rush  into  the  flues  or  passages,  and 
thus  cool  the  same  quickly,  and  by  these  means  the  charge  in  the  oven 
will  also  be  quickly  cooled. 

The  patentee  does  not  confine  himself  to  the  fan,  as  other  known 
arrangements  of  blowing  and  exhausting  apparatus  may  be  employed, 
or  in  place  thereof  the  air  or  cooling  flues  or  passages,  or  the  pipe 
thereof,  may  be  conducted  into  a  high  shaft  or  chimney  ;  thus  adding 
additional  power  of  exhaustion  to  that  which  results  from  the  heat  of 
the  passages  or  flues. 

CAOUTCHOUC. 

Stephen  Movlton,  E«q.,  of  Norfolk-street,  Strand,  Middlesex, 
gentleman,  for  "  Iinprovjmnts  in  treating  caoutchouc  with  other  mate- 
rials, to  produce  elastic  and  impermeable  compounds." — Granted  Feb. 
S;  Enrolled  Aug.  8,  1847. 

This  invention  consists  in  treating  caoutchouc  by  combining  there- 
with calcined  and  carbonate  of  magnesia  and  hyposulphate  of  lead 
and  the  artificial  sul|ihuret  of  lead,  and  submitting  the  combined  com- 
pound to  heat,  which  process  dispenses  with  the  use  of  solvents. 
After  the  caoutchouc  has  been  cut  and  cleansed,  one  or  more  pounds 
weight,  as  can  be  conveniently  ground  or  mixed  at  a  time,  is  put 
between  two  revolving  iron  rollers,  heated  internally  by  steam,  when 
it  presents  a  rough,  miifurm  sheet,  and  is  then  ready  for  the  mixing  it 
with  the  following  ingredients. 

If  the  goods  are  intended  to  be  elastic,  and  to  be  unaffected  by  heat 
or  cold,  mix  in  wilh  1  lb.  of  caoutchouc,  from  1  to  8  oz.  of  the  hypo- 
sulphate  of  lead  and  the  artificial  sulpliuret  of  lead,  both  or  either, 
but  the  patentee  prefers  them  in  equal  proportions;  but  if  they  are 
used  separately,  then  the  whole  quantity  mentioned  will  be  used.  If 
the  goods  are  intended  to  be  hard,  of  greater  tenacity,  and  of  less 
elasticity,  mix  in  from  2  to  8  oz.  of  tlie  calcined  or  carbonate  of  mag- 


nesia with  1  lb.  of  caoutchouc,  and  then  add  both  the  hyposulphate  of 
lead  and  the  artificial  sulfihuret  of  lead,  or  either,  in  like  manner  and 
proportions,  as  used  for  elastic  goods. 

The  materials  above-mentioned  and  the  caoutchouc  having  been 
passed  repeatedly  between  the  mixing  rollers,  so  that  the  whole  com- 
pound may  be  well  combined,  it  is  then  removed  to  another  pair  of 
rollers  denominated  the  grinding  rollers,  and  treated  in  like  manner, 
which  rollers  are  placed  nearer  to  each  other  than  the  mixing  rollers, 
in  order  that  by  these  rollers  a  more  perfect  mixture  of  the  compound 
may  be  etfected.  After  this  second  process,  the  compound  is  again 
removed  to  the  third  pair  of  rollers,  also  heated  by  steam,  denomi- 
nated the  softening  rollers,  and  again  ground  or  mixed  thereby,  when 
it  soon  becomes  fit  for  its  removal  to  the  spreading  machine. 

The  spreading  machine  comprises  two  or  more  iron  cylinders,  which 
are  heated  internally  by  steam  (the  machine  preferred  consists  of  three 
rollers  one  above  the  other),  and  of  a  smoother  and  finer  surface  than 
that  of  the  rollers  before-mentioned.  The  compound  is  placed  be- 
tween the  upper  rollers  and  passes  to  the  lower  one,  upon  which  the 
cloth  for  its  reception  passes  round,  and  thus  receives  on  its  surface 
the  different  coatings  of  the  compound  required.  If  sheet  rubber  is 
desired,  the  compound  is  placed  in  like  manner,  dispensing  with  the 
use  of  the  cloth,  and  the  sheet  taken  from  the  lower  roller.  Both  the 
coated  cloth  and  the  sheet  rubber  in  passing  off  the  lower  roller  are 
rolled  up  in  dry  cloth  to  keep  the  surfaces  apart,  and  is  then  fit  for 
making  up  into  such  goods  as  may  be  required.  In  manufacturing 
goods  from  the  compounds  thus  prepared,  when  manufactured,  they 
are  dusted  over  with  purified  pipe  or  other  cl.iy  of  similar  qualitv 
finely  powdered,  to  prevent  the  surfaces  from  adhering  together;  but 
they  are  as  yet  still  liable  to  the  action  of  all  the  solvents  and  other 
influences  which  act  upon  caoutchouc,  and  would  accordingly  become 
rigid  in  cold,  and  soft  and  sticky  in  warm  weather ;  to  free  the  caou'.- 
cliouc  therefore  from  these,  its  natural  characteristics,  it  has  been  com- 
bined with  the  salts  of  lead  above-mentioned,  and  the  goods  manufac- 
tured from  this  compound  have  now  to  be  subjected  to  heat  in  a  suit- 
able chamber  or  cylinder,  and  heated  either  by  steam  or  dry  heat  (the 
former  is  preferred)  of  from  22(J°  to  280^  or  3Ua°,  according  to  the 
quantity  of  the  goods  heated  at  one  time,  and  also  as  to  the  thickness 
of  the  compound  put  into  the  sheets  or  upon  the  cloth. 

The  time  required  for  heating  goods  will  likewise  vary  according 
to  the  circumstances  last  mentioned.  Some  heats  may  require  three 
hours,  and  some  five  hours  or  thereabouts,  and  which  is  easily  deter- 
mined by  any  practical  man  acquainted  with  the  business.  After  the 
goods  have  been  heated,  as  last  mentioned,  they  become  elastic  aud 
impermeable,  as  set  forth  in  the  title  above  recited. 


RAILWAY  SWITCHES  AND  TURN-TABLES. 

Charles  Heard  Wild,  of  Mortimer-street,  Cavendish-square, 
civil  engineer,  for  "Improvements  in  constructing  parts  of  railways," 
—Granted  Feb.  24;  Enrolled  Aug.  24,  1847.  [Reported  in  the 
Patent  Journal.'] 

The  improvements  here  specified  relate  severally  to  the  form  of 
the  points  of  the  moveable  tongue  rails  of  railway  switches,  and  to  the 
construction  aad  application  of  certain  mechanism  to  turn-tables,  to 
facilitate  their  action.  The  object  of  the  patentee  being  to  remove, 
by  the  first  of  his  improvements  (namely,  that  improvement  relating 
to  railway  switches)  the  objections  attendant  upon  switches  of  the 
usual  construction.  These  objections  being,  as  stated  by  the  patentee, 
of  two  kinds, — one  of  which  as  an  alternative  it  has  hitherto  been 
necessary  to  adopt,  as  follows, — When  the  point  of  the  moveable 
tongue  rail  has  been  made  sufficiently  broad  and  strong  to  support 
the  weight  of  the  wheel  and  the  load  of  the  carriage,  it  became 
necessary  to  have  a  notch  in  the  fixed  rail  to  allow  the  inner  edge  of 
the  point  of  the  tongue  rail  to  coincide  with  the  inner  edge  of  the 
fixed  rail,  so  that  there  might  be  no  impediment  or  interruption  to 
the  flange  of  the  wheel  upon  passing  the  point,  while  the  switch  is 
closed;  thus  far,  mhtle  the  switch  is  closed,  no  important  objection  ex- 
ists, as  usually  constructed,  as  they  present  an  unbroken  siirlace  of  rail 
to  the  passage  of  the  carri.ige  wheels;  but  the  contrary  is  the  case, 
when  the  switch  is  opened:  the  notch  now  presents  its  objections  and 
disadvantages  to  action,  the  carriage  wheels  in  passing  striking 
against  the  side  of  the  notch.  The  alternative  of  this  objection  is, 
making  the  depth  of  the  notch  much  less;  but  to  allow  this,  it  is 
necessary  to  redme  the  thickness  of  the  point  of  the  tongue  rail, 
thereby  rendering  it  too  thin  and  weak  to  support  the  passing  weight. 
These  objections  and  disadvantages  the  patentee  proposes  to  remove 
by  the  improvements  in  question,  and  which  consist  in  cutting  away 
so  much  from  tlie  upper  table,  and  from  the  outer  side  of  the  middle 
Webb  of  the  moveable  tongue  rail,  at  the  immediate  point  or  extrem- 
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ity  of  such  moveable  tongue  rail,  as  to  enable  the  end  of  the  same  to 
pass  under,  and  be  housed  beneath,  the  upper  table  of  the  side  rail  of 
the  main  line  of  rails,  when  the  switch  is  closed.  The  wheels  of  the 
curriages  in  passing  along  the  switch  will  not  press  vertically  upon  the 
moveable  tongue  rail  in  consequence  of  the  end  of  the  tongue  being 
below  and  beneath  the  upper  table  of  the  side  rail ;  but  the  Hange  of 
the  wheel  will  press  laterally  against  the  side  of  the  tongue  rail;  the 
wheel  will  pass  a  considerable  distance  along  from  the  end  of  the 
tongue  rail  before  it  commences  pressing  upoa  it  vertically,  the  upper 
table  of  the  tongue  mil  being  gradually  developed  as  it  recedes  Irom 
the  side  rail,  till,  at  a  considerable  distance  from  its  point,  it  is  of 
sufficient  bulk  and  strength  to  receive  the  vertical  pressure  of  the 
wheel  without  injury.  The  tongue  rail  still  continues  to  develope 
itself  for  a  further  distance,  where  it  is  of  the  usual  and  proper 
form. 


By  these  improvements,  the  patentee  obviates  the  necessity  of 
having  a  notch  cut  in  the  upper  table  of  the  side  rail  for  the  reception 
of  the  point  or  end  of  the  moveable  tongue  rail,  or  the  alternative  of 
having  the  point  or  end  of  the  tongue  rail  cut  so  thin,  and  thus  so 
reduced  in  strength,  as  to  be  unable  to  support  the  pressure  of  the 
wheels  and  load  when  passing  over  it.  Fig.  1  is  a  plan  of  a  railway 
switch,  made  according  to  the  most  approved  construction  usuallv 
used,  but  with  the  points  of  the  moveable  tongue  rails,  D  and  D',  made 
according  to  the  patentee's  method  ;  A,  A',  the  rails  forming  the  main 
or  through  line  of  rails;  B,  B',  the  rails  forming  the  branch  line  or 
siding;  C,  C,  the  chairs  supporting  the  same;  D  and  D',  the  two 
moveable  tongue  rails  jointed  to  the  jaw  chairs,  E,  and  sliding  or 
moving  laterally  upon  the  table  chairs,  F,  as  usual ;  Gf,  a  rod  or  bar 
connecting  together  tbe  two  moveable  tongue  rails,  and  connected 
with  any  apparatus  for  the  purpose  of  opening  or  closing  the  switch 


in  the  usual  manner.  The  ends  or  points  of  the  moveable  tongue 
rails,  D  and  D',  being  made  and  constructed,  as  represented  by  the 
dotted  lines,  in  addition  to  the  full  lines  in  the  plan,  fig.  1,  and  also  by 
figs.  2  and  3;  fig.  2  being  an  elevation  of  the  tongue  rail  D,  showing 
the  inclination  of  the  top  surface  of  the  upper  table  of  the  tongue 
rail,  D;  fig.  3,  a  diagram  upon  an  enlarged  scale,  representing,  as  will 
be  hereafter  explained,  the  contour  or  form  of  the  tongue  rail,  by  the 
sections  represented,  as  taken  at  the  points  shown  by  the  numbers 
1,  2,  3,  &c.  By  reference  to  the  above,  and  the  following  description 
thereof,  the  form  or  contour  of  the  moveable  tongue  rail  will  be  at 
once  apparent.  1,  2,  3,  &c.  (fig.  3),  represent  the  point  or  end;  and 
the  sections  of  the  tongue  rail,  D,  figs.  1  and  2,  taken  respectively  at 
the  corresponding  numbers  thereon  ;  thus  describing  and  showing  the 
form  or  contour  of  the  said  tongue  rail,  D,  from  the  point  or  end  of 
the  same  to  No.  10,  where  it  is  the  full  size  of  the  general  body  of 
the  rail.  The  right-hand  tongue  rail,  D',  is  precisely  of  the  same 
shape  or  form  as  the  rail  D,  but  reversed,  to  suit  the  opposite  side 
rsi  ,  A',  of  the  line;  should,  however,  the  thickness  of  the  upper 
table,  or  the  breadth  of  the  lower  table,  of  the  side  rail.  A,  or  A  , 
exceed,  or  fall  short  of,  or  otherwise  vary  from  the  dimensions  or 
proportions  shown  in  the  patentee's  drawings,  the  patentee  directs 
the  moveable  tongue  rail  to  be  made  to  conform  to  the  form  or  contour 
of  such  side  rail  by  cutting  away  more  or  less  from  the  upper  or  lower 
table  of  the  said  tongue  rail,  so  as  to  allow  the  point  or  end  of  the 
»aid  tongue  rail  to  pass  under,  and  be  housed  beneath,  the  upper  table 
of  the  said  side  rail;  or  a  portion  may  be  cut  away  from  the  under 
»ide  of  the  upper  table  of  the  side  rail,  if  sufficiently  thick  to  allow 
this  reduction,  for  the  same  object,  without  unnecessarily  reducing 
the  strength  of  the  tongue  rail. 


The  second  improvement  of  the  patentee  relates  to  supporting  and 
balancing  the  upper  or  moveable  portion  of  turn-tables,  and  thereby 
lessening  the  bearing  weight,  and  consequently  the  friction  upon  the 
moving  parts;  and  it  also  relates  to  the  position  of  the  friction  rollers 
or  wheels  placed  beneath  the  outer  edge  of  the  revolving  table  or 
plate,  by  arranging  them  in  such  a  position  that  the  upper  edge  of 
the  rollers  shall  be  in  one  horizontal  plane,  or  plane  at  the  right  angles 
to  the  centre  line  of  the  axles  of  the  turn-table.  Fig.  4,  a  sectional 
elevation  of  the  turn-table;  A,  the  lower  or  outer  curb  firmly  bolted  to 
the  foundation,  B,  and  fastened  by  the  radial  bars,  C,  to  the  centre 
plate,  D;  also  firmly  secured  to  the  foun  lation  B' ;  E,  a  block  of 
metal  moving  freely  within  the  centre  plate,  D,  and  acted  upon  on  the 
under  side  by  the  inner  ends  of  the  levers,  F,  F,  of  which  there  are 
two;  the  other  end  of  the  levers,  F,  F,  carrying  the  counter-b dance 
weights,  G,  G,  adjustable  upon  the  levers,  F,  F  ;  upon  the  block,  E, 
within  the  centre-piece  E,  rests  the  brass  step,  H,  in  which  works  the 
centre  axes,  I,  of  the  turn-table  ;  upon  the  exterior  of  the  centre- 
piece, E,  revolves  loosely  the  disc,  K,  to  which  are  bolted  the  radial 
arms  or  axes,  L,  L,  carrying  at  their  extremities  the  friction  rollers  or 
wheels,  M;  N,  N,  washers  placed  upon  the  axes,  L,  L,  for  adjusting 
the  position  of  the  friction  wheels  or  rollers,  M,  thereon  ;  these  fric- 
tion wheels  or  rollers  revolve  upon  the  raised  portion  of  the  curb.  A, 
and  carry  the  outer  edge  of  the  revolving  table  or  plate,  P;  O  is  an 
iron  ring  bolted  to  and  connecting  the  radial  arms  or  axes  L,  together  ; 
the  couEiter-balance  weights,  G,  G,  acting  through  the  levers,  F,  F, 
upon  the  toe  of  the  axes,  I,  of  the  revolving  turn-table,  P,  relieve  the 
friction  rollers  or  wheels,  M,  from  a  very  considerable  portion  of  the 
weight  of  the  revolving  turn-table  :  thereby  the  friction  is  consider- 
ably lessened,  and  the  turntable  moved  with  greater  facility  than  by 
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the  usual  methods ;  tlie  upper  edge  of  the  periphi'ry  of  tlic  friction 
rollers  or  wheels,  M,  heing,  the  whole  of  tlieiu,  in  tlie  sami>  hcriz.  ntal 
plane.  The  object  of  tlie  arrangement  and  invention  the  |iatentee 
states  to  be,  to  allow  any  lateral  motion  of  the  upper  or  revolving 
plate  of  the  turn-table  to  take  place,  without  in  any  way  atiecling  the 
pressure  or  position  of  the  said  revolving  plate  upou  the  friction 
rollers  or  wheels. 

The  patentee  also  states,  the  third  part  of  his  improvements  to  be, 
the  arrangement  of  the  rails  ujion  the  turn-plates,  and  the  arrange- 
ment of  turn-plates  upon  parallel  lines  of  railway,  to  facilitate  the  re- 
moval or  transit  of  carriages  from  one  rail  to  another.  This  improve- 
ment simply  consists  in  placing  tlie  turn-plates  in  such  a  position  that 
a  line  passing  through  the  centres  of  such  turn-plates  shall  be  at  such 
an  angle  as  shall  divide  the  circle.  The  patentee  giving  two  exam- 
ples, thus:  one  in  which  the  line  passing  through  the  centre  of  the 
turn-plate  is  at  an  angle  of  60°  to  the  line  of  rails;  by  their  being 
placed  in  this  position  the  patentee  fixes  upon  the  turn-table  three 
lines  of  rails,  and  a  carriage  placed  thereon  has  to  be  moved  twice 
tlirougli  60°  only,  or  one-sixth  of  a  circle,  instead  of  by  the  usual  ar- 
rangement 90°  or  one-fourth  of  a  circle.  In  the  other  example  of  the 
patentee's,  the  said  lines  passing  through  the  said  centre  of  tne  turn- 
plates  are  placed  at  an  angle  of  45^:  in  this  example  the  patentee 
arranges  upou  the  turn-plates  four  lines  of  rails;  and  a  carriage  re- 
quires to  be  moved  through  one-eighth  of  a  circle,  or  45°,  twice,  to 
place  it  upon  another  and  parallel  line  of  rails.  By  these  arrange- 
ments, the  patentee  states,  the  turn-table  is  in  a  position  to  receive  a 
carriage  upon  it,  whether  from  the  inclined  line  between  the  parallel 
or  main  lines,  or  from  the  main  or  parallel  lines  themselves. 

The  patentee,  after  specifying  and  describing  his  invention  and  im- 
provements, states  his  claim  to  be;  1st.  The  construction  and  appli- 
aalion  of  moveable  tongue  rails  of  railway  switches,  as  hereinbefore 
described.  2nd.  The  construction  and  arrangement  of  railway  turn- 
tables, by  which  the  upper  edges  of  the  peripheries  of  all  the  revolv- 
ing friction  rollers  or  wheels  are  in  one  and  the  same  plane,  that  plane 
being  horizontal,  oi  at  right  angles,  to  the  centre  line  of  the  axes  of 
motion  of  the  upper  or  moveable  plate  of  the  turn-table,  and  thereby 
allowing  lateral  motion  of  the  said  upper  or  moveable  plate  upon  the 
said  revolving  friction  rollers  or  wheels,  without  injuriously  affecting 
or  deranging  the  perfect  action  of  the  said  arrangement  and  apparatus. 
And  the  patentee  also  claims  the  construction  and  application  of  the 
lever  balancing  apparatus  to  the  said  turn-tables,  as  hereinbefore  de- 
scribed. 3rd.  The  arranging  and  fixing  the  rails  upon  turn-tables, 
and  the  arrangement  of  the  relative  positions  of  the  said  turn-tables  to 
facilitate  the  removal  of  carriages  from  oue  to  another  line  of  rails,  as 
hereinbefore  described. 


HIGH-PRESSURE  MARINE  BOILERS. 

The  explosion  of  the  boiler  of  the  Cricket  steamboat  has  given  promi- 
nence to  the  question,  whether  high-pressure  steam  can  be  used  with 
safely  for  the  purpose  of  navigatioa.  In  consideriog  the  subject,  however, 
at  such  a  time,  there  is  some  danger  that  the  judgment  may  be  prejudiced, 
and  a  too-hasty  decision  given  against  the  principle,  when  only  the  mode 
of  carrying  it  into  practice  has  been  defective.  It  is  most  desirable  to 
view  ihe  matter  as  freely  as  possible  from  the  ioSueoce  which  such  a 
disaster  is  calculated  to  produce,  and  to  consider  all  the  circumstances 
attending  it,  fur  the  purpose  of  ascertaining  whether  they  disclose  any 
inherent  danger  in  the  use  of  high-pressure  steam  that  no  precaution  can 
remove,  or  whether  the  accident  was  the  result  of  recklessness  on  the  part 
«f  those  employed,  or  of  want  of  care  in  the  manufacturing  engineer  ; — 
casualties  altogether  independent  of  the  safety  of  high-pressure  steam. 
We  will  in  the  first  place  compile  a  brief  narrative  of  the  event,  collected 
from  the  evidence  of  those  who  witnessed  the  explosion. 

The  Cricket  was  one  of  three  steamboats  built  on  the  same  principle, 
and  employed  in  conveying  passengers  to  and  from  the  Adelphi-pier  and 
London-bridge,  at  the  low  fare  of  one  halfpenny.  On  Ihe  morning  of  the 
'J7th  of  August,  the  Cricket  was  at  the  Adelphi-pier,  waiting  for  passen- 
gers. She  had  been  waiting  for  ten  minutes  after  having  come  from  Lon- 
don bridge,  with  the  steam  up;  yet,  during  that  time,  nearly  all  the  wit- 
nesses declare  that  there  was  no  steam  blowing  olf.  The  captain  had  gone 
luhoie,  and  the  person  in  whose  charge  the  engine  was  for  the  day — not 
the  regular  engineer— was  standing  on  deck  near  the  funnel  talking  to  Ihe 
ttsker.  The  call-boy  was  in  the  after-cabin,  and  not  one  of  Ihe  persons 
belonging  to  the  boat  was  in  the  engine-room.  The  number  of  passengers 
ua  bokrd  is  variously  utated  at  from  100  to  200.    Suddenly  a  load  ouis. 


was  beard,  which  is  described  by  some  of  the  passengers  to  have  resem- 
bled the  sound  of  rushing  steam  and  rending  iron,  rather  than  a  sudden 
explosion ;  others,  indeed,  compare  the  noise  to  the  discharge  of  a  cannon. 
The  boiler  casing  was  projected  with  great  force  through  the  after  part  of 
the  boat,  which  was  completely  destroyed.  The  whole  flooring  of  Ihe 
deck  was  blown  up,  the  cabin  was  stripped  bare,  and  the  iron  sides  of  the 
vessel,  where  it  narrowed  at  the  run,  were  laid  flat,  and  the  boiler  casing 
was  carried  into  the  water.  The  steam  chest  was  projected  upwards, 
carrying  with  it  the  funnel  and  the  outer  case  of  Ihe  boiler,  and  shattering 
the  bridge  which  connected  the  two  paddle-boxes.  The  front  plate  of  the 
boiler  and  the  tubes  were  driven  against  the  frame  of  the  engine,  which 
was  much  injured,  but  it  forlunately  arrested  Ihe  progress  of  that  portioD 
of  the  boiler,  and  thus  preserved  the  fore  part  of  the  boat. 

An  explosion  attended  with  such  destruction  on  Ihe  vessel  must,  of 
necessity,  have  told  with  disastrous  ellect  on  Ihe  numerous  passengers. 
Those  on  the  after  deck  were  blown  into  Ihe  air  :  some  fell  into  the  water, 
and  others  descended  among  the  ruins  of  Ihe  vessel.  The  number  killed, 
however,  is  wonderfully  small  considering  Ihe  destructive  elfecis  of  the 
explosion.  The  lives  lost  were  only  five,  and  among  them  was  the  call- 
boy,  who  was  boiling  coffee  in  the  afler-cabin  when  the  boiler  casing  swept 
through  it.  Even  he,  continued  to  live  sometime  after  the  explosion.  It 
is  a  remarkable  circumstance,  also,  to  which  we  shall  subsequently  direct 
attention,  that  not  one  of  those  who  were  killed  had  been  injured  by  scald- 
ing, and  among  the  many  who  have  sustained  injuries  by  the  explosion, 
very  few  have  been  scalded,  and  none  of  them  seriously. 

The  foregoing  is  a  brief  resume  of  the  principal  facts  given  in  evidence 
before  the  coroner,  respecting  the  explosion  of  Ihe  boiler  and  its  effects  ; 
we  have  now  to  inquire  for  the  cause  of  the  disaster.  The  engine  was 
constructed  in  accordance  with  a  plan  (patented  by  Mr.  Smith,  one  of  the 
proprietors  of  the  boat,)  in  which  the  principles  of  high-pressure  and  of 
condensing  engines  are  combined,  and  Ihe  result  is  reported  to  have  been 
a  great  saving  of  fuel.  The  engines  were  made  by  Mr.  Joyce.  The 
boilers  were  tubular,  having  the  fire  contained  in  a  tube  three  feet  diame- 
ter within  them.  The  boiler  casing,  which  was  cylindrical,  was  about 
five  feet  diameter  and  six  feet  long,  with  a  hemispherical  end  at  ihe  after 
part,  and  it  was  made  of  f -inch  iron.  The  steam  chest  was  cylindrical, 
with  a  hemispherical  top,  and  was  composed  of  iron  y^ths  of  an  inch 
thick.  There  were  CO  tubes  of  2 J  inches  diameter  inside  and  4  ft.  U  in. 
long.  The  safety-valves  were  if^  inches  in  diameter,  being  flat  and  rest- 
ing on  flat  seats.  The  length  of  the  levers  was  27  inches,  and  the  fulcrum 
2f  inches.  Of  these  valves  there  was  one  on  each  of  the  two  boilers, 
which  freely  communicated  by  steam  and  water  passages ;  and  besides 
these  lever-valves,  each  boiler  had  a  Salter's  spriug-valve  supposed  to 
indicate  45  lb.  on  the  index :  there  was  also  a  mercurial  gauge,  for  the 
additional  guidance  of  the  engineer  as  to  the  pressure  of  the  steam. 
Neither  of  the  boilers  bad  any  stays  above  the  tubes,  nor  in  the  steam 
chest.  With  respect  to  the  boat  itself,  the  following  specification  for  its 
construction,  as  agreed  between  Mr.  Smith  and  Mr.  Joyce,  shows  that  it 
was  intended  to  be  put  together  in  the  best  manner :  — 
"  Specification  o/  an  Iron  Steamboat. 

Length  on  deck         .  .         120  feet 

Breadth  of  btam       .  .  13  feet 

Depth  of  hoM  .  .  7  feet 

Draft  of  water  2  ft.  6  in.,  with  machinery  aud  coals  on  board.      Is  to  be 
built  of  the  best  plates,  flush  jointed,  aud  countersunk  rivttted. 
Plating  of  bottom  lower  streak,  one-fourth  thick  ; 
Second,  third,  and  fourth  streaks,  three-sixteenths  thick  ; 
Fifth  streak,  one-eighth  full ;  sixth  streak,  one-eighth. 
Angle  iron  frames  2  in.  by  2  in.,  and  18  inches  apart  in  centre  of  vessel, 
and  towards  the  ends  the  angle  iron  to  be  lighter,  and  24  inches  apart. 

Sleepers  about  12  inches  deep  and  one  quarter  thick,  and  of  suSicieot 
length  to  distribute  the  weight  of  engines  and  boiler  over  3U  feet  length  »{ 
vessel. 

Keel  and  stems  6  inches  by  ^-inch. 
Bulkheads  and  coal  bunkers  J  full,i  bare. 

Suitable  half-round  iron  all  round   tiiat  portion  of  the   boat   desiguatitti 
the  plank  shear  or  gunwale  streak,  including  sponsons. 
Wood  Work. 
Shelf  piece  of  best  red  pine       .         .      6  in.  by  24  in. 
Beams,  24  inches  apart     .  .         .       34    "      2i 

Plankshear  of  Quebec  oak        .  .       7       "      24 

Deck,  best  yellow  pine     .  .  .       5       "      14 

^  Shear  streak  of  best  red  pine     .         .  fi  8       "      14 

Paddle  beams,  spring  beams,  aud  rim  pieces  of  tjuebec  oak. 
Cabin  floors  of  good  yellow  battens,  one  inch  thick,  on  suitable  bearers 
of  red  pine. 

Cabiui  t«  be  fitted  up  aimilar  to  the  Ant  and  Bee,  and  the  joiners'  nark 
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and  fittings,  skylights  and  coinpauions,  to  be  equal  and  similar  to  those  ves- 
sels. 

Glazins  of  the  best  character  (with  best  hull's  eye  scuttles). 

The  whole  of  the  wood  and  iron  work  to  have  three  good  coats  of  paint. 

This  vessel  is  to  be  fitted  with  a  pair  of  eiigiues  of  l(i-horse  power,  each 
similar  in  principle  to  those  on  board  the  Ant  and  I$ee,  wiih  a  much  im- 
proved and  very  powerful  boiler,     A  good  cabin  stove  in  the  after  cabin. 

And  to  be  equipped  with  anchor,  ropes,  and  everything  for  her  station. 
A  small  winch  at  the  head  for  her  anchor,  and  all  necessary  tiltings  com- 
plete to  go  upon  her  station  for  work,  and  to  include  an  extra  donkey- 
pump,  steam  pressure  gauge,  vacuum  gauge,  and  a  Sailer's  balance  on  one 
safety-valve  ;  the  other  safety-valve  lo  have  a  weight  in  the  usual  way, 
and  all  necessary  fire  irons  and  spanners. 

Speed  to  be  equal  to  the  fastest  of  the  above  bridge  boats;  consumption 
of  fuel  not  to  exceed  4J  lb.  of  good  Welsh  coals  per  indicator  horse-power 
of  (06,(100)  per  hour. 

Time  of  completion — All,  May  1846. 

I,  William  Joyce,  do  hereby  undertake  to  make,  construct,  finish,  and 
supply  you  with  the  whole  of  the  before-mentioned  works,  viz,,  tlie  iron 
steamer  complete,  with  her  engines,  boiler,  and  fittings,  in  all  respects 
ready  to  go  to  work  upon  her  station,  of  the  very  best  quality,  best  of 
materials  and  workmanship,  and  without  any  extra  charge  whatever 
beyond  the  sum  now  agreed  upon,  viz,.  Two  thousand  five  hundred  and 
fifty  pounds  sterling." 

[The  periods  at  which  the  money  was  to  be  paid  having  been  specified, 
the  agreement  concludes  as  follows]  : — 

"  In  consideration  of  receiving  the  above  order  upon  the  terms  specified, 
I  also  agree  to  put  the  engines  and  boiler  which  I  have  already  been  paid 
for  into  the  new  steamboat  building  by  Messrs.  Ditciibiirn  and  Co.,  called 
the  Cricket,  and  to  complete  the  same  engine  and  boiler  in  every  respect 
lit  for  work  upon  her  station  (with  the  exception  of  half  the  cost  of  a  don- 
key pump,  pressure  gauge,  and  Salter's  balance,  which  has  been  settled  at 
£12),  before  the  expiration  of  the  present  month. 

Signed  by  both  of  us  upon  the  11th  )  O,  H.  Smith, 

day  of  February,  1840.  )  W.  Joyce. 

Witness  lo  the  above  signature,  Bn.  Nash." 

The  agreement,  it  will  be  observed,  stipulates  for  one  boiler  only,  but 
Mr.  Joyce  afterwards  undertook  to  put  in  two  smaller  boilers  instead  of  it, 
ns  he  considered  they  would  be  safer,  Mr,  Smith,  when  examined  before 
the  coroner,  said  he  had  every  reason  to  believe  that  Mr.  Joyce  had  ad- 
hered strictly  to  the  terms  of  the  contract,  and  that  the  boat  and  the 
engines  were  constructed  according  to  the  specification.  It  appears,  how- 
ever, from  the  terras  of  the  agreement,  that  nothing  was  specified  as  to  the 
form  or  strength  of  the  boilers,  which  were  left  entirely  to  Mr.  Joyce,  under 
the  stipulation  that  the  engines  were  to  be  of  16-horse  power  each,  "with 
n  much-improved  and  very  powerful  boiler,"  and  to  work  with  a  given 
quanlily  of  fuel.  Whether  Mr.  Joyce  took  any  and  what  precautions  to 
test  the  strength  of  the  boilers  before  he  put  them  into  the  boats,  has  not 
at  the  time  we  are  writing  been  given  in  evidence  ;  but  the  lever-valves 
were  weighied  to  rise  at  a  pressure  of  40  1b,  to  the  square  inch,  and 
the  spriugvalves  were  screwed  down  to  45  lb.  During  the  whole  exami- 
nations not  one  witness  has  spoken  to  having  seen  the  steam  blowing  otf 
at  the  spring-valves. 

The  circumstances  that  have  been  elicited  during  the  investigation  tend 
strongly  to  throw  the  blame  of  the  accident  on  the  gross  mismanagement  of 
those  who  had  the  charge  of  the  boat.  More  careless  and  reckless  conduct 
was  scarcely  ever  disclosed,  and  the  surprise  is,  not  that  the  boiler  burst 
on  the  27th  of  August  Inst,  but  that  it  did  not  burst  at  any  time  during  the 
last  six  months.  Clark,  the  engine  driver,  who  was  appointed  to  the 
Cricket  at  Easter  last,  appears  almost  from  the  first  to  have  pursued  the 
plan  of  tying  down  the  lever  safety-valves  when  the  boat  was  in  motion, 
and  the  fact  seems  to  h^ve  been  so  notorious  that  many  persons  avoided 
going  on  the  boat,  and  a  "  blow. up"  was  spoken  of  as  an  occurrence  lo  be 
daily  expected.  Notwithstanding  the  notoriety  of  the  fact  among  the 
persons  connected  with  the  Cricket  boats,  that  Clark  was  in  the  habit  of 
tying  down  the  valves,  the  managing  proprietor  seems  to  have  been  so 
blindeil  by  the  plausibility  of  that  man's  statements,  and  by  confidence  in 
his  veracity,  that  he  dismissed  Edwards,  the  stoker,  who  had  complained 
lo  the  captain  of  the  danger  of  the  practice,  without  any  inquiry.  There 
is  indeed  an  attempt  to  deny,  on  the  part  of  some  of  Clark's  friends,  that 
the  valves  were  tied  down  ;  but  the  evidence  of  the  fact  is  too  strong  to  be 
doubted.  Among  otners  who  deposed  lo  having  seen  the  levers  tied  down, 
was  iMr.  Meachem,  the  foreman  of  Mr.  Joyce,  who  was  driving  the  engine 
one  day  in  the  absence  of  Clark,  and  when  he  found  the  levers  lied  he 
instantly  cut  the  strings,  remarking  at  the  time  that  he  knew  what  the 
boilers  would  bear  better  than  Clark.  The  boat  seems  lo  have  been  fre- 
quently eniriisled  lo  the  care  of  persons  quite  incompetent  to  the  diilits  of 
naoaging  the  engine,  and  among  others  lu  whom  the  charge   was  coiumit- 


led  was  a  man  who  six  months  before  had  been  the  porter  at  a  seed  ware- 
house. 

The  evidence  of  the  stoker  who  succeeded  Edwards  made  the  case  still 
stronger  against  Clark  than  his  predecessor.  He  said  that  he  had  regu- 
larly tied  the  valves  down  by  the  order  of  Clark  when  the  boat  got  under- 
way ;  that  the  pressure  indicated  by  the  gauge  was  sometimes  80,  and  that 
the  boiler  and  condenser  often  became  so  hot  that  the  steam  would  not 
condense,  and  the  engine-room  became  filled  with  steam.  All  parts  of  the 
boat  became  hot  in  consequence,  and  it  was  no  uncommon  thing  at  such 
times  for  the  people  on  deck  to  call  out,  "  All  hot,  all  hot  I"  He  further 
stated,  in  confirmation  of  the  preceding  evidence  of  Clark's  recklessness, 
that  he  would  sometimes  start  the  boat  before  the  water  in  the  boiler  was 
up  to  the  bottom  cock,  and  that  on  Sundays,  when  the  boat  was  most 
crowded,  he  would  have  friends  drinking  with  him  in  the  engine-room,  and 
"  practising  driving  engines."  As  an  instance  of  the  strains  the  boiler  sus- 
tained by  the  extreme  pressure  caused  by  tying  down  the  valves,  this  wit- 
ness said  that, — 

'•  On  one  morning,  about  three  weeks  after  he  had  been  on  the  boat,  on 
proceeding  to  light  his  fires,  he  found  the  water  all  gone  out  of  the  boiler 
below  the  first  row  of  tubes  ;  in  fact,  below  the  lower  cock.  The  water 
escaped  through  a  tube  which  was  split  the  previous  day  by  a  pressure  of 
steam.  On  observing  the  want  of  water  he  began  pumping,  and  pumped 
an  hour  and  a  half,  when  he  found  the  water  continued  lo  run  out  as  fast 
as  he  pumped  it  in.  He  did  not  noiice  anything  particular  the  previous 
day.  The  valves  were  lied  that  day  under  the  general  orders.  That  was 
one  Sunday  morning.  Clark  had  not  arrived  at  the  time  he  found  the  de- 
fect in  the  tube,  having  gone  down  to  Greenwich  the  previous  evening. 
Witness  went  on  board  ihe  Bee,  and  told  Mr.  Buttriss  of  the  split  in  the 
tube,  and  while  Mr.  Buttriss  was  looking  at  it  Mr.  Clark  arrived,  who 
proposed  to  caulk  the  tube,  but  Mr.  Buttriss  said  that  as  the  pressute 
would  be  the  same  as  on  the  boiler,  it  would  not  answer  the  purpose,  and 
proposed  that  it  should  be  repaired  by  an  iron  bolt  and  w  ashers.  That  plan 
was  adopted.  A  round  iron  bar  as  thick  as  bis  finger,  was  placed  through 
the  lobe— a  washer  placed  on  each  end,  and  ajoinlmade  between  the 
washer  and  the  boiler.  Witness  pumped  the  engines  to  fill  the  boiler  after 
that,  when  it  leaked  a  little  at  first,  but  when  they  were  running  and  the 
water  got  hot,  it  did  not  leak  at  all.  Four  days  or  a  week  after  that  occa- 
sion, be  found  the  water  leaked  trom  a  joint  of  another  tube,  where  it  was 
made  fast  to  the  boiler.  There  was  no  split  in  the  lube.  After  pumping 
an  hour,  Mr.  Buttriss  came  on  board,  and  wiih  the  assistance  of  Mr,  Ball, 
the  mate,  the  danger  was  repaired,  so  that  they  could  run.  He  believed 
it  was  hammered  round." 

In  addition  to  the  wanton  sporting  with  human  life  on  the  part  of  the 
engine-driver,  which  the  evidence  discloses,  there  appears  also  to  have  been 
culpable  misconduct  by  the  persons  employed  to  manage  the  atTairs  of  the 
company.  The  engineers  and  stokers  are  represented  to  have  been  kepi  at 
work  from  five  in  the  morning  till  twelve  at  night,  being  exposed  during  a 
portion  of  the  lime  to  a  temperature  of  100°.  The  incessant  working  of  the 
three  boats  belonging  to  the  company  caused  also  greater  difficulty  with 
the  boilers,  lh'.^re  not  being  time  to  blow  out  the  water  and  examine  the 
boilers,  as  in  other  steam  vessels;  and  the  dismissal  of  Edwards,  without 
inquiry,  for  complaining  of  the  conduct  of  Clark,  seemed  efiTectually  lo  pre- 
vent other  complaints  from  being  made. 

It  will  be  observed  from  the  summary  of  the  evidence  we  have  given  re- 
lating lo  the  cause  of  the  accident,  that  the  question  of  the  comparative 
safety  of  high-pressure  and  low-pressure  engines  is  in  reality  scarcely  in- 
volved by  the  explosion  of  the  boiler  of  the  Cricket.  By  lying  down  the 
safety-valves  any  boiler  might  be  burst,  and  a  low-pressure  boiler  would 
have  the  less  chance  of  escape  under  such  Irealment,  We  have  as  yet  no 
muiute  description  of  the  construction  of  the  Cricket's  boilers,  as  Mr, 
Lloyd,  the  engineer  appointed  by  the  Board  of  Trade  to  investigate  the 
matter,  has  not  at  the  lime  we  write  made  his  report;  but  from  the  account 
given  by  Mr,  Galloway  and  others,  there  appears  to  have  been  a  want  of 
proper  stays  in  the  steam  chest  and  boiler  casing.  The  safety  of  tubular 
boilers  arises  trom  the  comparative  weakness  of  the  tube  fastenings,  by 
which  when  the  pressure  becomes  dangerous  the  sleam  escapes  through 
some  small  rent,  and  Ibe  pressure  is  relieved  by  the  escape  of  steam.  This 
principle  might  be  still  further  applied,  so  as  lo  render  an  explosion,  in 
the  ordinary  meaning  of  the  word,  next  to  impossible. 

There  is  one  point  that  especially  deserves  notice  with  respect  to  high- 
pressure  steam,  which  renders  it  in  some  respects  a  much  safer  force  than 
steam  of  low  pressure.  High-pressure  ateain  dues  not  saild.  Among  the 
deaths  and  serious  injuries  inflicted  by  the  explosion  of  the  Cricket'* 
boiler,  we  do  not  find  that  any  one  has  been  seriously  scalded.  One  person 
who  was  blown  from  the  deck,  says,  that  he  felt  himself  struck  on  the 
head  by  the  steam,  but  he  experienced  do  sensation  of  heat.     We  are  ae- 
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qiiainted,  by  experience,  with  llie  fact  that  lliere  is  no  heat  given  out  by 
high-pressure  steam  when  escaping  into  tlie  air,  having  often  held  our 
hand  in  a  jet  of  steam  issuing  from  a  pressure  of  100  lb.  to  tlie  square  inch. 
It  is  only  when  surh  steam  regurgitates,  if  we  may  so  express  it,  that  it 
gives  out  heat  and  scalds.  When,  for  example,  a  jet  of  steam  strikes 
a''ainst  a  solid  body,  and  its  issuing  force  is  arrested,  then  it  scalds  ;  hut 
when  it  has  tree  room  to  expand,  the  sensation  produced  is  that  of  cold, 
and  not  of  burning.  It  may  be  rcnienibered  that  when  by  the  separation 
of  the  pipe  of  the  boiler  in  an  engine  constructed  by  Messrs.  Samuda,  at 
Blackwall,  several  persons  were  killed,  they  all  lost  their  lives  by  the 
scalding  of  the  low-pressure  steam.  The  high-pressure  steam  of  the 
Cricket's  boiler,  on  the  contrary,  did  not  seriously  injure  a  single  individual. 
This  extraordinary  property  of  high-pressure  steam  should  form  an  im- 
portant consideration  in  determining  the  comparative  safety  of  the  two 
kinds  of  engines,  yet  it  has  hitherto  been  disregarded. 

Since  the  foregoing  remarks  were  written,  the  evidence  of  Mr.  Lloyd, 
chief  engineer  and  inspector  of  machinery  of  the  Royal  Navy,  has  been 
given  at  the  adjourned  inquest,  held  on  the  22iid  September,  and  we  sub- 
join the  greater  portion  of  it,  divested  of  the  repetitions  consequent  on 
examination  by  dilferent  counsel.  Some  parts  of  his  statements  relative  to 
the  construction  of  liis  boiler  and  the  pressure  borne  on  diil'ereut  pans  are 
not  very  clear  or  comprehensible,  but  his  evidence  proves  that  the  boiler, 
however  defective,  was  capable  of  bearing  a  pressure  twice  as  great  as 
that  which  would  have  lifted  the  weighted  valves,  if  they  had  not  stuck  or 
been  tied  down.  The  corresponding  boiler  of  the  Cricket  gave  way  under 
a  pressure  of  1361b.  to  the  square  inch,  but  it  had  previously  sulTered  a 
Teat  strain  by  the  pressure  which  caused  the  explosion,  and  therefore  its 
strength  at  the  time  must  have  been  much  greater.  Mr.  Lloyd  is  of 
opinion  that  the  other  boiler  must  have  had  a  pressure  of  at  least  136  lb.  to 
the  square  inch  before  it  exploded. 

Clark,  the  engineer,  was  examined  after  Mr.  Lloyd,  and  he  declared  that 
the  statements  of  the  other  witnesses  against  him  were  false,  and  that  he 
never  gave  directions  to  Edwards  nor  to  any  one  to  tie  down  the  valves.  He 
seems  to  make  a  nice  distinction  between  tying  them  down  and  twisting 
the  end  of  the  siring  fastened  to  the  lever  round  a  nail.  He  denied,  how- 
ever, that  the  string  was  ever  tight,  and  he  said  that  the  object  of  twisting 
the  ends  round  the  nail  was  to  prevent  them  from  dangling  and  being  in 
the  way. 

Mr.  Lloyd's  evidence  was  to  the  following  effect  :— 

The  Engines. — "  With  regard  to  the  engines  themselves,  I  do  not  think 
many  observations  necessary.  They  are  high  pressure  engines,  on  the 
principle  well  known  as  Wolfe's.  Each  engine  has  two  cylinders  ;  in  one 
the  steam  is  used  at  a  high-pressure,  and,  instead  of  passing  into  the  open 
air,  as  in  an  ordinary  high-pressure  engine,  it  passes  into  the  second  and 
larger  cylinder,  whence  it  passes  into  the  condenser,  and  is  there  condensed 
in  tlie  ordinary  way.  The  object  of  this  arrangement  is  of  course  the  sav- 
ing of  fuel,  by  effecting  a  saving  of  steam,  and,  therefore,  of  fuel.  So  far 
as  I  saw,  the  materials  and  workmanship  of  the  engines  were  good.  As 
compared  with  high-pressure  engines,  there  is  nothing  objectionable  in 
these  engines,  in  point  of  danger — nothing  but  the  ordinary  construction. 
There  were  attached  to  the  engines  two  pumps  for  feeding  the  boilers  ; 
another  pump  was  worked  by  an  auxiliary  engine,  which  was  commonly 
called  the  '  donkey  ;'  and  there  was  a  fourth  pump,  to  be  worked  by  the 
hand,  for  feeding  the  boilers.  These  appeared  to  be  all  that  was  neces- 
sary. 

The  Boilers.* — There  were  two  boilers,  consisting  of  an  external  cylinder, 


*  [The  annexed  diagram,  from  the  "  Mining  Journal,"  is  a  section  of  tlie  boiler  show- 


Ove  feet  in  diameter,  having  a  hemispherical  end  at  the  back,  and  the  front 
being  composed  of  a  flat  plate.  To  this  flat  plate  are  lixtd  a  c)  liuder, 
forming  the  furnace,  and  all  the  small  tubes  through  which  the  products  of 
combustion  pass.  The  internal  part  of  the  boiler,  con.sisting  of  the  furnace, 
the  fire-box,  and  the  small  tubes,  were  secured  to  the  shell  by  tlie  rivettiug 
ronnd  the  circumference  of  the  front  plate,  and  by  two  slays,  one  lixed  be- 
tween the  end  of  the  fire-box  and  the  end  of  the  boiler,  and  the  other  fixed 
obliquely  between  the  top  of  the  front  and  the  upper  part  of  tiie  shell.  A 
steel  dome  was  also  rivetled  to  the  top  of  each  boiler,  on  each  of  which 
were  two  safety-valves,  pressed  down  by  levers,  one  lever  having  a  weight 
at  its  end,  and  the  other  a  Sjiring-balance— Salter's  balance.  The  thickness 
of  the  tube  plates  vias  J  inch  ;  of  the  front-plates,  those  on  the  top  and  bottom 
of  the  tube-plates,  1  inch  ;  the  shell  finch.  'I  he  front  of  the  boiler  con- 
sisted of  three  plates,  one  of  these  being  the  tube-plate,  and  the  others  the 
plates  above  described.  The  steam-dome  is  ■,%  inch  ;  the  angle-irou  round 
ihe  front  of  the  boiler  is  3  inches  by  J  inch.  All  the  other  angle  iron  is  2J 
by  f  inch.  The  rivet*  in  the  boiler  are  j  inch  diameter,  and  ihe  rivets  iu 
the  steam-dome  rather  smaller.  That  includes  the  rivets  in  the  shell ;  all 
the  rivets  of  any  importance  are  |  inch.  Assuming  each  boiler  to  be  of 
the  power  of  16  horses,  the  total  heating  surface  in  the  boiler  is  14'8  square 
feet  per  horse  power.  The  area  of  the  fire-graie  is  5o-100tbs  of  a  foot  per 
horse  power.  There  is  nothing  objectionable  in  these  proportion.*,  either 
in  the  amount  of  area  of  firegrate  or  of  heating  surf.ice.  The  quantify  of 
water  in  the  boiler  up  to  the  middle  gauge-cock  is  about  3B'l  cubic  feet 
per  horse  power ;  and  the  steam-room  about  IJ  foot  per  horse  power ;  that 
is  including  the  dome  and  the  other  part  of  the  boil«r. 

The  Valves  and  Pressure.- -\  have  calculated  the  pressure  upon  the 
safety-valves,  supposing  ihe  weight  to  be  at  the  extremity  of  the  lever,  at 
very  nearly  66  lb.  per  square  inch.  Taking  the  spring-balance  as  it  was 
when  I  saw  it,  the  pressure  per  square  inch  when  the  valve  was  just  about 
to  open,  would  be  40  lb.  per  square  inch  ;  but  if  the  valve  were  as  wide 
open  as  it  could  be,  this  spring-balance  would  produce  a  pressure  of  about 
170  lb.  per  square  inch.  Both  valves  are  lever  valves ;  one  is  pulled  down 
at  the  end  by  the  spring-balance,  the  steel-yard,  the  other  is  operated  on  by 
a  weight.  As  the  lever  of  the  spring  balance  rises,  by  the  valve  opening, 
the  pressure  on  the  valve  increases,  and  rises  to  170  lb.  at  the  liighest. 
One  pound  on  the  spring-balance  produces  a  pressure  on  the  valve  of  nearly 
two  pounds.  These  valves  operate  jointly  on  the  boiler,  both  serving  to 
empty  it  of  steam  ;  but  they  operate  separately  from  each  other.  I  think 
if  they  had  all  been  properly  in  operation,  the  steam  could  not  have  accu- 
mulated in  the  boiler  to  any  dangerous  extent— that  is,  supposing  them  not 
to  have  been  overloaded.  I  do  not  approve,  certainly,  of  the  arrangement 
of  this  spring-balance  valve  ;  it  is  objectionable  because,  when  the  valve 
has  been  raised  to  such  a  height  as  to  relieve  the  boiler  considerably,  the 
pressure  brought  upon  it  is  very  greatly  increased,  the  power  of  the  lever 
being  nearly  as  lu  to  1.  This  is  not  the  usual  way  in  which  spring- 
balances  are  used,  so  far  as  I  know.  1  think  Ihe  principle  wrong,  on  ac- 
count of  the  pressure  being  increased  when  the  valve  opens.  I  think  it 
wrong  in  principle  to  put  a  spring-balance  at  the  end  of  a  long  lever.  I 
altogether  object  to  valves  being  in  the  power  of  Ihe  engineer  to  load  at  bis 
pleasure,  especially  the  high-pressure  ones  ;  but  it  is  only  fair  to  say  that 
Ibis  is  too  commonly  the  case.  It  can  scarcely  be  a  matter  of  opinion  that 
this  is  wrong  in  principle.  Nothing  in  the  weighted  valves  called  for  ot)- 
servation,  except  that  if  it  had  not  been  intended  to  work  these  boilers  at  a 
pressure  of  06  lb.  to  the  square  inch,  such  a  weight  as  that  ought  never  to 
have  been  put  upon  the  lever.  The  same  remark  applies  to  the  spring- 
balance  valve,  because  it  can  be  screwed  down  or  up  to  au)  extent.  The 
weight  being  upon  the  lever  was  objectionable,  as  it  would  be  an  indica- 
tion to  the  engineer  that  he  might  use  it  in  any  way  he  thought  fit,  so  as  to 
obtain  that  pressure,  namely,  66  lb. 

Opinion  on  the  Strength  oj'  the  Boiler. — As  to  the  construction  of  the 
boiler,  1  may  say  that,  in  my  opinion,  it  is  dangerous  to  be  used  as  a  high- 
pressure  boiler.  The  whole  of  the  pressure  of  the  steam  nilliin  tlie  boiler 
is  brought,  either  directly  or  indirectly,  upon  this  flat  plaic  in  ihe  front.  I 
find,  when  the  pressure  of  steam  is  661b.  on  the  square  inch,  the  direct 
pressure  on  this  plate  is  83  tons,  which  is  withstood  entirely  by  the  stillness 
of  the  plate  itself,  with  the  small  addition  of  the  two  stays  before  mentioned. 
I  do  not  believe  that  601b.  ou  the  inch  would  have  burst  the  lioilcr  at  pre- 
sent, though  it  might  have  done  so  when  the  boiler  was  somewhat  older. 
The  objections  which  naturally  lie  against  a  flat  plate  of  this  kind  are 
these  :  In  the  first  place,  you  cannot  calculate  what  it  ought  to  bear;  the 
pressure  on  the  inside  of  it  tends  to  produce  three  different  effects.  First, 
there  is  a  strain  brought  upon  it  at  right  angles  to  the  surface,  and,  if  the 
plate  were  perfectly  rigid,  there  would  be  no  other  effect ;  Ihis  not  being 
the  case,  an  enormous  pressure  is  brought  upon  it  in  its  own  plane,  which 
may  be  illustrated  by  considering  the  etfect  produced  on  a  musical  string 
when  pressed  sideways,  the  force  brought  to  bear  upon  it  lengthways  being 
far  greater  thau  when  stretched  in  that  direction.  A  third  actiou  is  pro- 
duced by  the  bending  of  the  plate,  the  outer  circumference  remaining  nearly 

ing  the  position  of  the  two  stays,  tlie  only  ones  in  the  boiler.  A  I,  is  the  stay  at  the 
front,  leading  froo]  the  front  plate,  in  a  ditigaiial  direction,  towards  the  bteuni  dome  -,  tt)i« 
stay  being  formed  out  of  l^  inch  square  bar-iron,  dattened  out  at  the  end  with  an  initi 
linle,  and  supported  by  a  pin  passing  tiirough  two  L'Jinch  antde  irons.  A  2.  represems 
the  other  stay,  leading  from  the  back  of  the  boiler  to  tiie  end  ot  the  flue,  which  communi- 
cates with  the  tubes.  A,  the  lurnace,  about  3  feet  iu  diameter.  U,  the  steam  domu,  la 
wtikh  two  safety-valves  weie  aitixed.  C,  steam-pipe,  leading  from  the  box  of  thu  salety 
vaive  to  the  funoel  O.  E,  represents  the  spun-yaru,  with  which  It  is  supposed  tllevalYcA 
were  made  fast.] — Ed. 
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in  the  same  plane,  and  the  inner  part  being  considerably  bulged.  From 
the  best  examinatirn  I  can  give  the  subject,  I  have  come  to  the  conclusion 
that  the  strength  of  this  front  plate,  aided  by  the  two  very  imperfect  stays 
which  were  put  in  the  boiler,  was  not  sufficient  to  bear,  for  a  length  of 
time— that  is,  during  the  usual  time  a  boiler  may  be  supposed  to  last — a 
pressure  of  steam  of  60  lb.  on  the  square  inch.  At  present  it  would  bear 
It,  no  doubt;  there  is  no  question  of  that,  if  any  person  wished  to  tie 
down  the  weighted  valves  he  would,  most  likely,  prevent  the  spring- 
balance  valves  from  working,  which  he  might  easily  do  by  putting  in  a 
pieee  of  wood. 

I  have  calculated,  in  a  rough  way,  what  would  be  the  effect  of  keeping 
all  the  valves  tied  for  five  minutes.  Supposing  no  steam  were  permitted  to 
escape,  and  the  pressure  was  60  lb.,  at  the  end  of  five  minutes  it  would  in- 
crease to  more  than  90  lb. ;  and,  at  the  end  of  ten  minutes,  be  between 
ISO  lb.  and  140  lb. ;  in  a  quarter  of  an  hour,  at  least  180  lb.  That  is,  sup- 
posing no  steam  escaped,  that  the  fires  were  burning  briskly,  and  the  boiler 
in  full  operation.  I  cannot  conceive  four  valves  getting  out  of  order,  or 
sticking,  at  the  same  time.  One  valve,  supposing  ihe  other  three  to  be 
fast,  would  not  relieve  the  boiler  of  steam  as  fast  as  the  steam  was  gene- 
rated, looking  at  the  size  of  the  steam-pipe.  If  two  were  in  operation,  one 
of  Salter's,  and  one  of  the  others,  they  ought  to  relieve  the  boiler ;  but  the 
area  of  the  steam  valve  is  larger  than  that  of  Ihe  waste  steam-pipe,  which 
is  not  a  good  arrangement.  'I'he  area  of  the  former  is  nearly  five  inches,  of 
Ihe  latter,  only  2-7  inches.  If  the  two  weight-valves  were  tied,  and  the 
epring-balanccs  free,  1  think  a  dangerous  pressure  would  be  brought  upon 
the  boiler. 

TV**  of  the  Tenacity  of  the  Plates  of  the  Boilers. — After  making 
an  examination  of  the  boiler,  I  thought  it  proper  to  test  the  goodness  of 
the  materials  ;  for  which  purpose  1  took  pieces  of  the  plates  of  the 
boiler  which  had  been  rent  by  the  explosion.  These  plates,  as  I  said 
before,  are  |  inch  in  thickness.  I  cut  strips  of  two  inches  in  width  from 
them,  both  with  and  against  the  grain,  and  tore  them  asunder  by  a  machine 
for  that  purpose  at  Woolwich.  Four  of  the  pieces  produced  are  four  of 
the  strips  of  the  boiler;  two  torn  with,  and  two  against  the  grain  ;  the 
other  four  pieces  are  good  metal  from  Woolwich,  with  which  I  compared 
the  former.  The  former,  are,  in  fact,  part  of  the  plates  which  were  rent  in 
the  explosion.  M'ithout  troubling  you  with  the  details  of  the  experiments, 
I  may  mention  that  the  average  tensile  force  per  square  inch  of  these  plates 
was  17  tons,  that  of  plates  of  the  same  thickness,  of  the  best  kind,  which 
1  tried  at  the  same  time,  was  21|  tons.  Specimens  of  those  are  also  pro- 
duced. They  are  Low  Moor  plates,  of  the  same  thickness,  but  of  a  very 
superior  quality.  The  plates  of  Ihe  Cricket  are  very  much  laminated  or 
shelly,  not  only  in  one  part  but  all  that  I  saw.  This  is  owing  to  the  bad 
quality  of  the  metal.  It  will  happen  sometimes  in  plates  of  Ihe  best 
quality,  but  it  is  very  much  to  be  avoided.  This  piece  exhibits  the  frac- 
ture actually  made  by  the  explosion,  the  appearance  of  which  proves  it  to 
have  been  bad  iron — that  is,  for  the  purpose  to  which  it  was  applied,  to  a 
high-pressure  boiler,  and  considering  that  it  was  employed  in  Ihe  part 
which  was  most  likely  to  break.  I  tried  also  some  common  Staffordshire 
plates  at  Woolwich,  and  found  their  strength  nearly  the  same  as  that  of 
the  Cricket's  plates.  They  bore  16§  tons  on  the  average,  which  is  very 
low. 

I  do  not  consider  the  workmanship  of  the  boiler  to  have  been  such  as  it 
ought  to  have  been  in  a  boiler  of  this  kind.  The  rivets  generally  did  not 
fill  the  holes,  and  they  were  generally  not  sufficiently  long  to  make  a  good 
rivet.  The  boiler  does  not  appear  to  be  seriously  deteriorated  by  wear, 
except  at  the  lower  part  of  the  front,  and  possibly  the  bottom  too  may  be 
to  ;  but  I  do  not  attribute  the  explosion  to  that.  The  part  which  exploded 
was  the  whole  of  the  front,  which  was  turn  out  bodily.  Of  course  the 
part  was  weaker  than  when  quite  new,  but  not  materially  so.  The  experi- 
ments I  have  mentioned  are  not  tests  of  the  pressure  of  steam  on  the  plates. 
All  we  can  is,  that  a  pressure  of  60  lb-  ought  not  to  be  permanently  put 
upon  them,  say  for  three  years.  From  these  experiments,  and  another  of 
bending  the  iron,  I  should  say  that  the  metal  was  not  such  as  ought  to 
have  been  employed.  It  was  good  common  metal,  such  as  is  usually  em- 
ployed in  the  boilers  of  the  navy  fur  parts  where  there  is  no  great  strain  ; 
but  not  such  as  ought  to  have  been  put  in  the  front  of  the  boiler.  The  plate 
was  torn  where  it  was  weakest,  and  in  the  stronger  part  it  was  torn  from 
its  fastenings 

By  consent  of  Mr.  Smith,  Mr.  Joyce,  and  other  parties  interested,  who 
have  afforded  me  every  facility,  I  have  made  experiments  on  the  unex- 
ploded  boiler.  I  brought  on  it  a  pressure  of  1361b.  to  the  square  inch, 
allowing  that  ihe  other  must  have  been  subjected  to  a  very  severe  pressure. 
In  the  unexploded  boiler  both  the  slays  were  separated,  and  a  part  of  the 
«ngIe-iron,  which  unites  the  front  to  the  shell  of  the  boiler,  was  cracked. 
Upon  this  boiler  I  brought  a  pressure  of  water  of  136  lb.  on  Ihe  square 
inch,  and  then  the  boiler  leaked  to  so  great  an  extent  that  a  greater  pres- 
sure could  not  be  obtained.  My  opinion  is,  that  the  pressure  of  steam 
which  caused  the  explosion  could  not  have  been  leis  than  136  lb.  to  the 
equare  inch.  That  is,  of  course,  a  matter  of  opinion  ;  but  it  is  the  conclu- 
sion to  which  I  have  come.  I  should  not  have  expected  it  to  burst  with  a 
less  pressure  ;  but,  as  I  said  before,  it  is  utterly  impossible  to  calculate  it. 
You  can  calculate  perfectly  well  what  the  shell  of  the  boiler  ought  to  bear. 
I  should  say  it  was  not  less  than  136  lb. ;  how  much  more  I  cannot  say. 
I  do  not  believe  there  is  any  reason  to  suppose  that  there  was  any  dtH- 
tieucy  of  water  in  the  boiler.     It  is  called  a  tubular  boiler,  from  the  cir- 


cumstance of  a  number  of  small  tubes  being  introduced,  for  the  purpose  of 
absorbing  the  heat.  We  consider  them  rather  a  safe  boiler.  The  business 
of  one  or  two  of  these  tubes  is  a  matter  of  no  importance.  The  tubes 
seemed  to  be  all  perfectly  good.  Two  or  three  of  them  were  bent,  but  the 
cause  of  that  was  very  evident  from  striking  against  the  inside.  My  great 
objection  to  the  boiler  is  its  form,  the  front  being  flat,  without  proper  stay- 
ing ;  and,  in  a  far  less  degree,  the  quality  of  the  materials  and  the  work- 
manship. 

Cause  of  the  Ea-jjlosion. — There  can  be  no  doubt  as  to  the  cause  of  the 
explosion — namely,  the  improper  increase  of  the  pressure  of  the  steam 
shortly  before  and  at  the  lime  of  the  explosion.  If  the  pressure  was 
gradually  increased,  say  from  60  lb.  to  130  lb.  or  140  lb.  in  the  course  of 
ten  minutes,  that  would  be  enough  to  account  fur  it — certainly,  if  the 
pressure  rose  to  150  lb. ;  but  that  is  a  mere  matter  of  opinion.  That  the 
boiler  had  never  before  been  subject  to  such  an  extreme  pressure  is  evi- 
dent from  the  fact  that  the  other  builer  leaked  considerably  at  almost  no 
pressure  at  all :  and  I  consider  that  it  had  been  rendered  thus  leaky  by 
the  extreme  pressure  on  the  day  of  the  explosion.  The  boilers  are  con- 
nected in  the  water  spaces  and  in  the  upper  part  of  tie  steam,  so  that 
the  pressure  on  both  would  be  the  same  at  the  same  time.  If  only  one 
valve  was  in  operation  on  one  boiler,  the  pressure  on  both  would  be  the 
same ;  and  even  if  both  valves  of  one  boiler  were  secured  so  as  not  to 
work.  To  show  the  great  pressure  brought  on  the  unexploded  boiler,  I 
may  mentiun  that  the  flat  plate  in  front  was  bulged  to  the  extent  of  IJ 
inches  before  I  commenced  my  experiments.  After  it  had  been  subjected 
to  the  water-pressure  of  136  1b.  on  the  square  inch,  the  bulging  of  that 
plate  increased  to  216  inches;  and  the  lower  front  plate  of  the  boiler 
liegan  to  break  exactly  like  the  one  that  was  broken  in  the  exploded 
boiler.  Had  all  the  four  valves  been  at  liberty,  it  appears  to  me  impossible 
that  the  pressure  of  steam  could  have  so  increased  as  to  cause  the  explo- 
sion. Had  both  the  balance-valves  been  open,  I  think  they  would  hardly 
have  saved  it ;  they  migiit  have  deferred  the  time,  and  prolonged  it  from  ten 
to  perhaps  twenty  minutes.  I  think  the  valves  must  have  been  closed,  or 
open  only  to  a  small  extent,  when  the  explosion  occurred.  [Here  Mr. 
Lloyd  exhibited  a  plan  of  the  vessel  and  boiler,  and  explained  to  the  jury 
how  he  conceived  the  explosion  to  have  occurred.]  When  the  front  began 
to  bulge  the  stays  would  be  the  first  to  go  ;  the  plate  would  then  bulge 
more  and  more,  and  the  moment  the  separation  took  place  the  inside  of  Ihe 
boiler  would  be  projected  in  one  direction,  and  the  shell  in  another.  The 
former  was  driven  against  Ihe  engine,  which  resisted  it,  and  to  this  the 
people  in  the  fore  part  of  the  vessel  owed  their  safety.  The  shell  of  the 
boiler  was  carried  in  the  other  direction,  and  tore  away  everything  in  the 
stern  part  of  the  vessel.  Assuming  the  actual  gross  pressure  at  180  tons, 
and  adding  a  ton  and  a  half  for  the  weight  of  the  shell,  it  would  give  a 
force  a  hundred  times  greater  than  that  of  gravity,  which  will  account  for 
the  enormous  power  exerted  in  a  comparatively  short  space  of  time. 

You  can  always  raise  a  valve  in  a  well  constructed  boiler,  but  not  pull 
it  down.  The  engineers  in  the  Koyal  Navy  have  not  access  to  the  valves  ; 
in  locomotives  the  engineers  have  access  to  the  safety-valves.  I  found  the 
spring  of  the  unexploded  boiler  correct ;  as  nearly  as  can  be  calculated,  it 
was  about  40  lb.  per  square  inch  when  the  valve  was  shut,  but  as  the  valve 
opened  the  pressure  increased.  For  anything  I  can  tell,  the  safety-valve 
was  nut  permitted  to  rise  in  the  unexploded  boiler.  If  both  the  Salter's 
balance  valves  had  been  in  a  fit  stale,  a  longer  time  would  have  been 
necessary  to  get  up  the  steam  to  the  bursting  pressure.  I  cannot  tell 
whether  they  would  have  opened  sufliciently  to  let  out  the  steam  of  them- 
selves; I  doubt  very  much  whether  they  would.  The  waste  pipe  of  the 
Cricket  is  small,  and  is  a  bent  pipe,  and  all  that  impedes  the  passage  of 
the  steam  into  the  chimney,  but  to  what  extent  it  is  impossible  to  say.  The 
noise  would  have  been  very  great  if  any  of  the  valves  had  been  acting, 
and  the  steam  had  been  5  lb.  above  40°.  There  were  two  stays  to  the  un- 
exploded boiler  ;  both  had  been  separated.  Either  sudden  or  gradual 
pressure  would  have  accounted  for  that  separation.  The  stays  themselves 
were  strong  enough ;  it  was  the  fastenings  that  had  given  way.  If  the 
valves  were  closed  at  60°,  the  pressure  would  in  five  minutes  have  got  up 
to  1)0°.  I  know  very  few  engineers  who  understand  these  matters  tho- 
roughly. I  wish  we  could  get  people  who  did  understand  them  ;  but  no 
man  is  allowed  to  drive  an  engine  iu  the  Royal  Navy  who  has  not  under- 
gone such  an  examination  as  may  from  time  to  time  be  considered  neces- 
sary. I  think  that  you  ought  to  get  the  best  men  that  can  be  got  as  en- 
gineers, and  the  only  course  to  pursue  is  to  increase  the  wages,  if  any 
difficulty  arises  in  obtaining  qualified  men. 

In  the  dockyards  some  high-pressure  engines  are  used  for  particular 
purposes.  I  should  prefer  low-pressure  engines,  if  they  were  suitable  for 
those  purposes.  I  should  say  the  boiler  that  exploded  must  have  been 
weaker  than  Ihe  one  that  remains,  because  the  pressure  would  be  alike 
upon  both.  The  boiler  that  I  tested  did  not  stand  a  very  severe  test  for  a 
high-pressure  boiler.  Me  tried  it  without  the  ordinary  stays  ;  and  it  was 
then  bulged  in  consequence  of  a  previous  strain.  The  maker  of  a  boiler 
ought  to  allow  for  any  weakness  that  may  be  caused  by  corrosion.  I  hare 
been  told  the  boilers  were  proved  before  they  were  put  iu  Ihe  Cricket. 
Mr.  Joyce,  and  everybody  connected  with  Ihe  vessel,  aflbrded  me  every 
facility.  Low  Moor  iron  is  S'nie  of  the  best  iron  that  can  be  got.  It  is 
not  used  much  for  the  boilers  of  commercial  steamers  ;  but  it  ought  to  be 
used  fur  high-pressure  boilers.  1  think  the  pressure  a  steam  boiler 
ought  to  he  worked  at  should  not  exceed  oue-'enth  of  its  calculated 
strength,  supposing  it  to  be  made  of  the  very  bett  materials  and  wurkmau- 
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ship.*  Almost  all  tabular  boilers  have  flat  plates  in  front.  If  I  used  a  flat 
plate,  I  should  construct  it  in  such  a  manner  that  the  stays  themselves 
might  sustain  tlie  entire  pressure.  If  the  valves  were  tied  down  and  the 
boiler  was  subjerled  to  a  strain  of  considerably  above  GO  lb.,  ihe  effect 
would  be  gradually  to  weaken  the  boiler.  All  the  parts  of  the  boiler  made 
to  resist  the  strainins  would  be  acted  upon  by  such  a  constant  pressure. 
The  dome  would  not  be  alTerted  by  the  pressure  of  13f)  lb.,  which  I  applied 
to  the  nnexploded  boiler.  The  vulnerable  part  of  the  boiler  is  the  bad 
plate  in  front." 

The  inquest  was  again  adjourned,  and   was  resumed  on  the  24th,  when 
.several  additional  facts  were  elicited,      Heasnian,  the  person  who  acted  as 
engineer  on  the  day   of  the  explosion,  denied   positively  that  the  valves 
were  tied  down,  and  he  said  that  only  a  minute  before  the  explosion  the 
gauge  indicated  a  pressure  of  but  3S  lb.  to  the  square  inch,  and  the  steam 
was  blowing  off  slightly  from  the  loaded  valve.      He  was  equally  positive 
that  there  was  no  string   whatever  attached  to  the  lever  of  the  larboard 
boiler  at  the  time,  as  it  had  been  shaken  olT  on  the  Sunday  morning  pre- 
viously, and  had  not  been  replaced.      Mr.  Lloyd  was  again  called,  for  the 
purpose  of  explaining  a  few  points  of  his  former  evidence.      He  stated,  in 
confirmation  of  his  opinion  that  the  pressure  at  the  time  of  the  explosion 
must  have  been  at  least  136  lb.  to  the  inch,  that  the  companion  boiler  had 
been  so  much  strained  at  the  same  time,  that  it  could   not  have  worked 
afterwards,  owing   to  the  leakage  ;  and  yet,  in  this  weakened  condition,  it 
bore  a  pressure  of  136  lb.  to  the  inch  before  it  gave  way.      Mr.  Joyce  and 
his  foreman,  Mr.  Mearham,  gave  evidence.     The   latter  states  that  when 
the    boilers    were   delivered    from   Mr.  Trotman's,   of   Whitecross-street, 
borough,  they   were  proved    to   a   pressure  of  1.50  lb    to  the  square  inch. 
The  boiler   was   again    proved    to   a  pressure  of  1.50  lb.  on  the  3rd   of 
August,  when  Ihe  lubes  were  repaired.      That  pressure  was  not  observed 
to  make  any  impression  on  the  boiler.     When  he  visited   the  boat  on   the 
!3rd  of  August,  he  ordered   the  strings  on   the   levers  to  be  cut  away. as 
there   had   been  a  talk    about  Clark   having  lied   down  the  valves ;  but, 
having  himself  confidence  in  Clark,  he  did  not  believe  that  he  "  had  ever 
done  so  wicked  a  thing."      Had  any  one  of  the  four  valves  been  in  opera- 
tion, be   was  of  opinion  it  would  have  been   enoiigh  to  relieve  the  boiler 
from  dangerous  pressure.     The  weight  on  the  lever  would   be   equivalent, 
as  slated  by  Mr.  Lloyd,  to  a  pressure  of  66  lb.,  if  placed  at  Ihe  end  of  the 
lever  ;  but  it  never  could  be  brought  within  three  inches  of  the  end,  owing 
to  the  waste  steam-pipe,  and  Ihe  pressure  could  not  then  exceed  561b.  or 
57  lb  ,  or,  with  Ihe  lever  and  valve,  59  lb.      Mr.  Lloyd's  proof  was  made 
after  the  boiler  had  lost  its  slays.      Had  it  been  made  when  the  boiler  was 
new,  and  with  the  stays  in,  he  believed  it  would  have  supported  a  pressure 
•{  250  lb. 

Mr.  .Joyce  said  that  Mr.  Trotnian  had  his  own  price  for  the  boilers,  and 
he  had  reason  to  believe  they  were  quite  sound.  In  reference  to  Mr. 
Lloyd's  opinion,  that  boilers  ought  to  be  proved  to  ten  times  the  working 
pressure,  Mr.  Joyce  observed  that  he  never  knew  a  boiler  that  would 
stand  such  a  test.  The  front  plate  of  the  Cricket's  boiler  was  made  of 
B.  B.  H.  iron,  which  is  of  very  good  average  quality.  The  boilers  of  the 
Ant  and  Bee  are  of  good  Slaffordshire  iron,  and  the  tube  plates  are  not  so 
thick  as  those  of  the  Cricket. 

Mr.  Trotman,  the  maker  of  the  boilers,  gave  the  following  evidence: — 

*'  1  have  been  a  boiler-maker  from  my  youth.  T  furnished  the  boilers  of 
the  Cricket.  Mr.  Joyce  said  they  were  to  work  from  JOlb.  to  50  lb.,  but 
never  to  exceed  50  lb.  I  proposed  to  prove  them  to  100  lb  ,  and  Mr.  Joyce 
said  he  should  be  very  well  satisfied.  \l  hen  they  were  done,  he  offered  to 
prove  them  himself,  after  they  were  delivered,  and  I  consented.  I  filled 
them  with  water,  to  discover  any  leaks,  but  did  not  prove  their  strength. 
I  saw  the  exploded  boiler  Ihe  Sunday  after  the  accident.  I  concluded 
there  had  been  some  unfair  work.  I  don't  Ihink  Ihal  any  ordinary  pres- 
sure could  have  bent  the  plate  and  lorn  the  angle-iron,  which  was  very 
strong.  I  had  the  iron  from  Messrs  Moser,  in  the  Borough  :  I  paid  15i. 
a  ton  for  Ihe  tight  iron,  and  20i.  a  ton  for  that  of  the  two  plates.  I  have 
worked  torts  of  the  B.  B.  H.  iron,  and  consider  it  next  to  the  Low  Moor. 
The  engineers  fix  on  the  safety  valves.  With  fair  pressure  and  fair  work, 
those  lioilers  would  have  worked  for  years.  They  have  been  known  to 
work  at  80  lb.,  and  Ihat  is  much  more  than  I  was  told  would  be  required, 
1  have  never  known  a  boiler  so  strong  as  to  resist  a  pressure  ten  limes  the 
ordinary  amount.  This  accident  must  have  been  occasioned  by  pressure, 
which  must  have  been  excessive  to  send  part  of  the  botler.  weighing  per- 
hiips  a  Ion  and  a  half,  through  the  stern  of  the  boat,  and  about  forty  yarJs 
through  the  water." 

Mr.  Robert  Kettle,  of  Ham,  civil  engineer,  though  he  admitted  he  had 
never  seen  the  valves  nor  the  boiler,  spoke  confiilently  that  the  cause  of 
the  explosion  was  the  overheating  of  the  flues,   that  the  stoppage  of  the 

*  [We  thinit  Mr.  Lloyd  must  here  allude  to  low-preBstire  boilers,  where  the  steam  is 
rarely  generated  at  a  higher  pressure  then  101b.  or  121b.]— Kditor. 


valves  was  quite  inadeqaate  to  account  for  the  explosion,  and  that  the 
pressure  must  have  been  nearer  300  lb.  than  150. 

The  evidence  having  been  concluded,  the  coroner  (Mr.  Bedford)  summed 
up,  and  the  jury,  after  deliberating  for  an  hour  and  fifty  minutes,  delivered 
the  following  verdict; — 

"  We  finrl  that  Thomas  Shed,  John  Blunt,  John  Littleton,  George  Shnte, 
and  John  Buckley  came  to  their  deaths  by  the  bursting  of  the  boiler  of 
the  Oicket  steamboat,  on  the  271h  of  August,  1817.  We  find  a  verdict  of 
mnnstaughter  iif^ahist  Henry  Heasmnn,  the  engineer  on  that  day.  We  con- 
sider Clark  highly  culpable,  and  unfit  to  hold  the  situation  of  engineer. 
We  likewise  consider  Mr.  Smith's  conduct  shamefully  neglectful  in  not 
properly  investigating  the  complaint  made  against  Clark." 

The  foreman  stated  that  they  were  unanimous  in  their  verdict.  The 
inquisition  was  then  signed  by  the  jurors,  and  the  coroner  made  out  his 
warrant  for  the  commitment  of  Heasraan. 

Thus  has  terminated  this  important  inquiry,  which  lasted  seven  days, 
and  on  the  last  occasion  the  jury  sat  from  ten  in  the  morning  till  ten  at 
night.  In  an  engineering  point  of  view  it  possesses  great  interest,  and 
the  evidence  given  respecting  the  explosion,  and  the  experience  gained  by 
it,  will,  we  trust,  operate  in  giving  additional  protection  to  the  public 
against  such  disasters  in  future. 


CONSTRUCTION  OF  PENITENTIARIES. 

The  following  propositions  on  the  construction  of  prisons  were  discussed 
at  a  meeting  of  delegates  from  the  ditferent  European  Governments,  met 
last  month  at  Brussels,  to  take  into  consideration  Penitentiary  discipline. 
The  meeting  was  attended  by  Major  Jebb,  sent  over  by  our  Government, 
Mr.  Rolch,and  Mr.  Pearson,  from  England  : — 

"The  buildings  should  be  disposed  in  such  manner  as  to  facilitate  tha 
various  duties,  without  any  confusion.  To  that  effect  it  is  indispensable  to 
separate  the  prison,  properly  so  called,  from  the  accessory  localities  de- 
stined for  the  directors  and  other  persons  employed.  The  external  com- 
munications may  be  maintained  without  exercising  any  influence  on  the 
preservation  of  order  wilhin.  With  that  view  messengers,  purveyors,  &c., 
should  never  come  into  contact  with  the  prisoners.  Each  branch  of  the 
service  should  be  carried  on  in  some  respects  in  an  inilependeut  manner, 
with  reference,  however,  to  the  principal  direction  from  n  hich  it  receives 
its  impulse. 

Central  Observatory. — The  various  parts  of  the  buililing  should  be 
connected  with  a  central  point  of  inspection,  from  wirich  the  head  of  tire 
establishment  may  inspect,  without  being  under  Ihe  necessity  of  moving, 
all  the  essential  branches  of  the  service.  Regard  must  be  had  to  the  inter- 
nal distribution  of  the  localities,  to  the  arrangement  of  the  galleries,  and  to 
the  choice  of  the  materials  of  construction,  in  order  that  no  material  obsta- 
cle may  thwart  that  inspection. 

Cells. — In  the  disposition  and  arrangement  of  the  cells,  regard  must  be 
had  to  Ihe  following  conditions:— 1st.  The  cells  must  be  large  enough  to 
allow  of  the  prisoners'  taking  exercise,  carrying  on  trades,  and  enjoying 
sufficient  space  and  air  for  the  preservation  of  their  health.  The  space 
should  vary  from  28  to  35  cubic  metres.  2nd.  They  should  be  lighted  irp, 
ventilated,  and  heated  in  a  suitable  manner.  3rd.  Their  constructrou 
should  be  such  as  to  allow  of  no  commnnicalion  between  therr  inmates. 
4lh.  They  should  be  furrrished  with  bed  and  bedding,  with  a  fixed  wash- 
hand  basin  with  a  tap,  with  a  water-closet  and  with  other  necessary  arti- 
cles. The  prisoners  should  also  have  the  means  of  giving  Ihe  alarm  to  the 
attendants  in  case  of  illness  or  accident,  or  under  any  circumstance  in 
which  their  presence  might  be  necessary.  5th.  The  prisoners  should  be 
sutyect  to  an  easy  but  unperceived  inspection. 

SpKClAL  Cells. — In  penal  prisons  it  is  necessary  to  have  a  certain  num- 
ber of  special  cells  for  the  irrfirruary,  for  special  punishments,  for  Ihe  diffe- 
rent callings,  and  for  prisoners  on  their  first  arrival.  The  cells  for  in- 
firmaries, chiefly  reserved  for  parients  who  cannot  be  suitably  attended  to 
iu  the  ordinary  cells,  should  be  more  spacious  than  the  former,  and  should 
be  disposed  in  such  a  manner  as  to  allokv  of  the  free  access  of  the  atlendauLs. 
One  cell  of  that  kind  for  every  40  or  50  prisoners  would  possibly  be  suffi- 
cient. Cells  for  punishment  should  be  stronger  than  others,  and  should  be 
built  in  such  a  manner  as  to  be  easily  darkened,  if  necessary.  One  such 
cell  would  be  siiflicient  for  about  100  prisoners.  Tire  dimensions  of  the 
cells  for  the  exercise  of  certain  trades  should  correspond  with  the  use  to 
which  they  are  to  be  put.  They  should  be  situated  in  preference  on  the 
lower  stories,  and  their  number  must  depend  on  the  nature  of  the  trades 
carried  on  in  the  prison.  In  prisons  where  prisoners  are  constantly  arriv- 
ing, a  certain  number  of  cells  should  be  made  in  which  each  prisoner  may 
be  placed  temporarily,  previous  to  being  seen  by  the  surgeon,  and  suck 
cells  might  be  of  smaller  dimensions  than  others. 

Heatino  and  Ventilation. — Whatever  the  system  of  ventilating  bT 
heating  may  be,  its  results  should  be  the  following  :— A  sufficiency  to  eaih 
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cell  of  fresh  air,  or,  if  necessary,  of  air  tempered  for  each  prisoner,  without 
the  iucouvenienceof  ilraughls.  The  extraction  from  each  cell  of  a  quantity  of 
foul  air  equivalent  to  the  quantity  of  pure  air  introduced  ;  and  the  carrying 
CD  of  the  heating  and  ventilation  without  facilitating  ihe  means  of  com- 
munication, whether  of  Bound  or  otherwise,  between  the  ditl'erent  cells." 


IRON  VESSELS. 
The  following  report  of  a  survey  for  the  purpose  of  ascertaining  the 
injuries  sustained   by  the   Great  Britain,  has  been  delivered  to  Captain 
Claxton.  It  clearly  shows  the  superiority  of  iron  over  wood  for  constructing 
sea-going  vessels. 

"  We,  the  undersigned,  certify  that  we  have  at  your  request  this  day 
been  on  board  the  steamer.  Great  Britain,  now  lying  on  Ihe  gridiron  iu  the 
Prince's  Dock  Basin,  and  both  inside  and  out  have  examined  the  means 
adopted  by  the  foreman  boiler  maker,  Mr.  John  Crew,  for  stopping  the 
leaks  in  the  bottom  of  Ihe  vessel  whilst  lying  iu  Dundrum  Bay.  We  lind 
the  principal  holes  to  have  been  six  in  number,  varying  in  dimensions  from 
2  ft.  by  12  in.  to  5  ft.  9  in.  by  16  in. ;  and  there  are  oilier  formidable  holes 
and  cracks  of  smaller  dimensions.  From  their  size  and  position,  under 
the  keel  of  the  ship,  we  are  of  opinion  that  it  must  have  been  a  work  of 
extreme  difficulty  to  make  them  in  any  degree  water-tight.  We  are  in- 
formed that,  besides  the  water  in  which  the  ship  lay,  there  was  never  less 
than  2i  or  3  feet  of  water  and  sand  in  her  hold  after  the  damage  she  sus- 
tained from  the  gales  in  the  early  part  of  the  winter;  and  taking  this  fact 
into  consideration,  with  the  other  difficulties  that  had  to  be  encountered, 
we  are  of  opinion  that  the  greatest  ingenuity  and  perseverance  must  have 
been  exercised  to  stop  the  holes  in  such  a  manner  as  to  enable  the  vessel 
to  float.  The  method  adopted  by  Mr.  Crew  for  this  purpose  was  as  fol- 
lows : — A  plate  of  sufficient  size  was  passed  edgeways  through  each  hole 
from  the  inside,  having  a  screwed  bolt  attached  to  it  as  nearly  in  the  centre 
as  possible.  This  plate  was  then  adapted  to  cover  the  hole  on  the  outside, 
and  was  drawn  tight  up  by  a  screwed  nut  and  crossbar  from  the  inside, 
being  packed  with  felt  to  prevent  leakage  as  much  as  possible.  On  the 
whole,  as  boiler-makers'  or  iron  ship  builders'  work,  we  consider  it  to  be  a 
most  extraordinary  performance,  which,  regarded  from  beforehand,  must 
have  appeared  of  almost  hopeless  execution,  and  must  have  been  one  of 
the  greatest  amongst  Ihe  numerous  difficulties  over  which  the  energy  and 
determination  of  the  rescuers  of  this  vessel  have  ultimately  triumphed. 
We  do  not  conceive  that  it  would  have  been  possible,  under  similar  circum- 
stances, to  stop  holes  of  the  size  mentioned  in  Ihe  bottom  of  a  wooden  ves- 
sel ;  and  we  may  further  remark,  that  the  iron  of  which  the  frames  and 
plates  are  made  must  have  been  of  most  excellent  quality. 

Fawcett,  Preston,  and  Co. 

E.  Ross,  engineer. 

T.  Baker,  engineer. 

E.  Pargeter,  foreman  boiler-maker. 

N.  Furlong,  engineer. 

W.  B.  M'Allister,  foreman  boiler-maker. 
Liverpool,  Sept.  2,  1847. 


ARTIFICIAL   MINERALS. 

The  experiments  of  M.  Ebelmen,  to  produce  minerals  artificially,  com- 
municated to  the  Academy  of  Sciences, Paris,  are  thus  given  in  L'Institut: 
the  immediate  subject  being  chiefly  the  varieties  of  the  ruby. 

"  The  method  I  adopted  to  crystallise  these  compounds,  depended  upon 
the  property  of  boracic  acid  to  dissolve  all  the  metallic  oxides,  and  upon 
the  great  volatility  of  this  acid  at  a  high  temperature.  I  thought  that  by 
dissolving,  in  melted  boracic  acid,  alumina  and  magnesia,  mixed  in  the 
proportions  that  constitute  the  spinel,  and  by  exposing  this  borate  in  open 
vessels  to  the  high  temperature  of  the  porcelain  kiln,  the  afUnity  of  alu- 
mina for  magnesia  would  determine  the  separation  of  a  crystallised  alunii- 
nale,  and  the  complete  expulsion  of  the  boracic  acid.  In  short,  1  em- 
ployed boracic  acid,  at  a  high  temperature,  as  water  is  used  at  ordinary 
temperatures,  to  obtain  crystallised  salts  by  evaporation  alone.  The 
proportions  were  about  one  part  of  melted  boracic  acid  to  two  parts 
of  alumina  and  magnesia,  mixed  synthetically  to  constitute  the  compound, 
AP  O^,  MgO;  with  the  addition  of  a  small  quantity  of  the  bi-chromale  of 
potash.  These  materials,  well  mixed,  were  put  on  a  platinum  leaf,  in  a 
biscuit-cup,  and  exposed  to  the  beat  of  a  porcelain  biscuit-kiln.  I  obtained 
a  surface  covered  with  crystalline  facets,  presenting  in  their  interior  reticu- 
lated cavities,  the  form  of  which  was  easily  distinguished  with  the  lens. 
These  crystals  were  rose  coloured,  transparent,  readily  scratching  quartz, 
and  presenting  the  form  of  regular  oclohedrons  without  any  modification, 
They  are  quite  infusible  in  the  blow-pipe.  These  characters,  joined  to  Ihe 
tomposition  of  the  crystals,  synthetically  ascertained,  appear  sufficiently 
conclusive  to  establish  their  identity  with  the  spinel. 

"  By  substituting  for  the  magnesia  its  equivalent  of  the  protoxide  of 
uanganete,  a  crystallised  product  is  obtained  in  large  laminae,  in  the  form 
•f  tquilateral  triangles,  or  uf  regular  bexagoas.     These  crystals,  also, 


readily  scratch  quartz.      I  consider  them  to  be  the  manganesiferous  spinel 
A12  O-''  MnO,  which  has  not  jet  been  met  with  in  the  mineral  kingdom. 

"  Oxide  of  cobalt,  substituted  for  Ihe  magnesia,  equivalent  for  equiva- 
lent, gave  bluish  black  crystals,  regular  oclohedrons.  'I  hey  agaiu  scratch 
quartz,  but  with  more  difficulty  thau  the  preceding." 

In  employing  alumina  and  glucine  iu  ihe  proportions  that  constitute 
cyniophane  or  chrysoberyl,  Al-  O^  GIO,  a  bristling  mass  of  crystalline 
asperities  uf  great  brilliancy  is  obtained.  This  product  readily  cuts 
quartz,  and  very  cleanly  topaz.  It  presents  then  a  hardness  comparable 
to  the  crystallised  cymophaue. 

Certain  silicates,  iotusible  at  the  temperature  of  our  furnaces,  appear 
capable  of  beiug  reproduced  by  the  same  process.  Thus,  in  melting  the 
elements  of  the  emerald  with  half  their  weight  of  boracic  acid,  at  the  same 
temperature  as  in  the  preceding  experiments,  a  substance  is  obtained, 
which  easily  scratches  quartz,  and  the  surface  of  which  presents  a  great 
number  of  facets  having  the  form  of  regular  hexagons. 

"  I  content  myself,"  M.  Ebelmen  adds,  in  conclusion,  "  with  submitting 
to.day  these  first  indications,  hoping,  however,  soon  to  present  to  the  Aca- 
demy a  more  detailed  and  more  complete  work.  But  1  am  convinced,  at 
present,  that  it  is  possible  to  produce,  at  temperatures  below  those  of  our 
iron  smelting  furaaces,  diaphanous  crystals  the  hardness  and  external 
characters  of  which  are  analogous  to  those  of  precious  stones.  It  is  pro- 
bable that  in  repealing  these  experiments  in  apparatus  of  certain  dmieu- 
sions,  like  reverberating  furnaces,  by  operating  on  large  quantities  of  ma- 
terials, and  continuing  the  application  of  heat  sufficiently  long,  much 
larger  crystals  may  be  produced  ihaii  those  I  have  obtained,  working  with 
a  few  grammes  only.  Another  conclusion  to  be  drawn  from  the  preceding 
facts  is,  that  many  species  of  minerals  have  the  power  to  produce  them- 
selves and  crystallise  at  temperatures  much  below  those  necessary  to  melt 
them." 

Specimens  of  the  products  mentioned  in  the  communication  were  sub 
milled  to  the  Academy. — Literanj  Gazette. 


NOTES  OF  THE  MONTH. 

French  Proof  Engravings. — At  a  recent  meeting  of  the  Royal  College  of 
Chemistry,  Prof.  Taylor  explained  the  manner  in  which  French  printsellere 
are  enabled  to  increase  the  number  of  proof  copies,  to  the  great  detriment 
of  the  purchasers.  He  showed  that  they  had  adopted  the  system  of  giving 
the  paper  a  slight  coating  of  carbonate  of  lead,  which  rendered  the  iinpres. 
sion  more  perfect  after  the  plate  had  become  deteriorated ;  but  that  this  was 
very  soon  converted  into  sulphide  by  the  action  of  sulphuretted  hydrogen 
constantly  floating  in  the  atmosphere  of  large  towns,  and  by  which  inter- 
change the  print  was  destroyed.  The  presence  of  lead  on  this  paper  was 
showed  by  experiment.  Prof.  Taylor  then  stated  that  the  brown  colour  of 
Valenciennes  lace  was  due  to  a  similar  cause  ;  the  manufacturers  sprinkling 
it  with  carbonate  of  lead,  to  make  it  look  clear, — which  being  changed  into 
sulphide  on  exposure  to  the  air,  gave  the  lace  the  dingy  appearance  so  much 
prized  by  ladies. 

Testjor  distinguishing  Iron  from  Steel. — To  distinguish  iron  from  steel 
by  a  chemical  process,  take  pure  nitric  acid,  dilute  it  with  so  much  water 
that  it  will  only  feebly  act  upon  the  blade  of  a  common  table  knife.  If  a 
drop  of  the  acid  thus  diluted  be  suliered  to  fall  upon  steel,  and  allowed  to 
remain  upon  it  for  a  few  minutes,  and  theu  washed  off  with  water,  it  will 
leave  behind  a  black  spot.  But  if  a  drop  of  this  acid  be  suflered  to  act 
upon  iron  iu  the  same  niauoer,  the  spot  will  not  be  black,  but  of  a  whitish- 
grey  colour.  The  black  stain  is  owing  to  the  conversion  of  the  carbon  of 
the  steel  into  charcoal,  which  thus  becomes  predominant;  and  iron  being 
nearly  free  from  carbon,  can  produce  only  a  grey  stain.  The  utility  of  this 
test  is  not  confined  to  finished  articles  manufactured  of  steel,  but  its  appli- 
cation enables  the  workman  in  iron  and  steel  to  ascertain  also  the  quautil; 
and  uniformity  ol  texture  uf  unfinished  articles. 

Sheathing  for  French  Vessels. — The  [Minister  of  Marine  has  given  orders 
that  several  experiments  shall  be  made  to  test  the  quality  of  copper  sheath- 
ing employed  in  England  and  France,  fur  the  coppering  of  vessels,  as  that 
at  present  used  in  the  French  Navy  and  merchant  service  soon  corrodes, 
as  has  been  proved  by  the  recent  report  on  the  state  of  the  bottoms  of  the 
steamers,  frigates,  and  other  ships  of  war,  where  French  copper  has  beea 
employed  instead  of  British,  as  hitherto,  and  will  have  to  be  recoppered  as 
soon  as  the  superiority  of  the  one  over  the  other  is  fully  proved.  The 
copper  manufactured  in  France  is  of  a  very  soft  nature,  very  corrosive, 
and  but  little  adapted,  either  lor  marine  purposes,  boilers,  or  steam-engines, 
if  not  mixed  with  English  metal. 

Stagnant  Water. — M.  Fleurian  de  Bellevue  states,  as  the  result  of  bis 
observations  and  inquiries  on  the  eli'ects  arisiug  from  stagnant  water,  that 
in  marsh  lands  which  are  covered  with  water  to  a  considerable  depth  dur- 
ing the  great  heats  of  summer,  the  inhabitants  of  the  localities  in  which 
they  exist  are  not  more  unhealthy  thau  in  other  localities  ;  but  that  where 
the  stagnant  water  is  of  slight  depth  the  decomposition  is  attended  with 
frighiful  consequences,  and  the  mortality  is  great.  He  recommends  tbat 
in  all  low  lands  where  there  is  water  during  the  summer  of  so  sligbi  a 
depth  as  to  render  decomposition  certain,  the  ishabitiiute  should  form  •*« 
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general  reservoir  into  which  the  diflerent  masses  of  water  may  be  conreyed 
by  means  of  channels  of  communication. 

jWoii  of  Mercury. — The  result  of  M.  Person's  experiments  on  the  con- 
celiilion  of  mercury,  and  the  latent  heat  effusion,  is  ihat  tlie  heat  requisite 
for  the  fusion  of  mercury  is  about  eight  times  that  required  to  change  the 
temperature  of  water  one  degree.  M.  Person  observes  that  ihe  quantity  of 
heat  necessary  for  tlie  fusion  of  melals  is  according  to  the  order  of  iheir 
tenacity. 

Stiam  Power. — It  appears  from  a  recent  official  return  that  the  total 
number  of  steam  engines  in  France  in  1«45  was  207;  in  1810,  it  was  only 
109.  Another  return  respecting  the  produce  of  the  iron  mines  states  that 
in  1845  the  quantity  of  iron  cast  was  439,000  tons,  whereas  in  1825  the 
quantity  was  only  190,000.  The  price  of  bar  iron,  which  in  1825  was  48f. 
Ilie  100  kilogrammes,  was  in  1845  only  34f. 

Uemoriitg  useless  f  tn«'s.— The  following  remarks  are  from  a  correspon- 
dent of  the  S'llisbury  Journ«;:— "I  contend  that  thousands  of  sacks  of 
corn  may  be  grown  annually  in  this  country  more  than  at  present,  were 
landowners  and  tenant-farmers  to  turn  their  attention  more  than  many  of 
them  do  to  the  removal  of  useless  fences.  I  am  of  opinion  that  many  of 
llie  landowners  have  imbibed  the  notion  that  farmers  are  anxious  to  tear 
up  their  fences  for  the  ptirpose  of  destroying  game  ;  but  this  is  very  far 
from  being  the  greatest  evil  arising  from  having  loo  many  fences,  hedge- 
rows, kc.  By  allowing  too  many  of  these  nuisances  (for  I  know  no  bet- 
ter lerin  for  them)  to  remain  on  your  farm,  you  not  only  lose  Ihe  crop  the 
land  which  they  occupy  would  bear,  but  also  the  produce  of  several  yards 
of  laud  on  each  side  of  the  same.  One  farmer  has  a  field  of  40  acres  to 
"et  sown  to  wheat;  another  has  Ihe  same  quantity  of  land,  but  in  four  or 
live  dilferent  fields.  They  both  begin  sowing  on  the  same  day,  and  follow 
Ihe  work  till  it  is  completed;  and  while  the  one  is  ploughiug  his  head- 
pieces, and  turning  about  his  horses  so  many  limes,  the  other  completes 
the  work  ;  and  the  farmer  who  has  his  40  acres  in  so  many  fields  is  a  day 
and  a  half  or  two  days  later  than  the  other.  This  is  another  very  great 
advantage  arising  from  having  fields  large.  Some  landlords  will  say,  if 
they  allow  their  tenants  to  break  up  so  many  of  their  fences,  they  shall 
have  no  cover  for  their  game.  1  would  say  to  every  landowner  throughout 
the  kingdom,  get  yonr  tenants  out  of  ihe  detestable  practice,  which  many 
of  them  have  got  into,  of  sowing  barley  after  wheat,  or  any  sort  of  straw 
crop,  in  two  succeeding  years.  Let  them  keep  their  farms  well  filled  with 
turnips  and  every  other  sort  of  green  crops,  and  this  will  make  plenty  of 
cover  for  game,  and  be  the  means  of  keeping  the  land  in  a  fit  state  to  sow 
corn  on.  I  would  again  reiterate  Ihe  cry  throughout  the  land,  '  Down 
with  all  unnecessary  fences,'  as  it  will  ultimately  prove  a  very  great  benefit 
to  the  landlord  as  well  as  the  tenant.  And  where  fences  are  really  neces- 
sary on  arable  lands,  let  them  be  kept  neatly  shorn  down,  so  that  they  may 
not  shade  the  ground  on  either  side,  nor  prove  a  harbour  to  sparrows, 
linnets,  and  many  other  destructive  birds,  which  destroy  annually  in  this 
country  hundreds,  and  I  think  I  should  not  be  going  too  far  if  I  were  to 
say  thousands,  of  sacks  of  corn." 

Free  Trade.  — Among  the  importations  from  Antwerp  lately,  was  a  cargo 
of  roofing  tiles.  This  is  understood  to  have  been  the  first  imported  from 
abroad,  and  it  appears  to  be  the  commencement  of  a  new  trade,  as  it  is 
said  there  is  another  vessel  on  its  way,  and  that  a  large  quantity  is  still 
ready  for  shipment. 

Irish  Instil ute  of  Architects.— .\.  deputation  of  the  members  of  this  body 
waited  on  his  Excellency,  the  Lord  Lieutenant  of  Ireland,  headed  by  Sir 
Kichard  Morrison,  with  an  address  in  which  they  deplore  the  condition  of 
Irish  architecture.  His  Excellency,  in  reply,  said  :— "  It  is  not  for  me, 
gentlemen,  to  analyse  the  causes  which  may  have  led  to  the  slate  of  things 
of  which  you  naturally  complain,  however  strange  it  must  appear  to  me 
Ihat  architecture  should  not  be  duly  esteemed  in  Dublin,  one  of  the  most 
picturesque  cities  in  her  Majesty's  dominions,  and  adorned  as  it  is  by  so 
many  noble  public  edifices,  or  in  a  coiinlry  where  such  magnificent  man- 
sions exist,  where  genius  is  not  rare,  and  taste  and  talent  abound ;  but  if 
happier  days,  as  I  venture  to  hope,  are  in  store  for  Ireland,  they  must 
bring  with  them  that  encouragement  of  art  and  science  which  always  marks 
a  nation's  progress,  and  they  will  strengthen  a  conviction,  now  on  all  sides 
manifesting  itself,  that  the  social  condition  of  her  people  must  be  elevated. 
Towards  carrying  out  this  pressing  and  national  object,  Ihe  Royal  Institute 
of  the  architects  of  Ireland  may,  as  it  seems  to  me,  powerfully  co-operate  ; 
for  when  it  is  considered  how  much  requires  to  be  done  towards  the  im- 
provement of  towns,  and  thereby  ameliorating  the  sanitary  condition  of  the 
people,  and  how  little  care  has  hitherto  been  bestowed  upon  the  dwellings 
of  the  humbler  classes  of  our  fellow  subjects,  that  the  places  of  religious 
worship,  schools,  hospitals,  and  asylums,  are  insufficient  for  the  wauts  of 
the  country,  a  wide  sphere  of  usefulness  is  manifestly  open  to  a  scieulific 
and  practical  body  such  as  yours  ;  and  I  feel  sure  that  the  architects  of 
Ireland,  like  the  most  eminent  men  of  their  profession  in  every  country, 
will  at  all  times  be  found  ready  and  anxious  to  aid  the  great  work  of  social 
improvement." 

Military  Cemetery  .—It  is  stated  that  the  Duke  of  Wellington,  as  Com- 
mander-in-Chief, has  given  his  sanction  to  the  formation  of  a  grand  ceme- 
tery and  mausoleum  on  Shooter's  Hill,  for  the  officers  of  the  British  army 
and  navy,  as  well  as  those  in  the  East  India  Company's  Service.  The 
mausoleum  will  rise  in  the  centre  of  the  ground,  on  the  spot  where  Seven- 
droog  Caslle  now  stands.  It  is  to  be  raised  in  a  series  of  terraces — the 
substruclion  of  which  will  afford  space  for  ten  thousand  catacombs. 


Great  Xassau  Tunnel. — The  great  tunnel  through  the  mountain  on  which 
stands  the  town  of  Weilhurg,  in  Ihe  Duchy  of  Nassau,  formed  for  improv- 
ing the  bed  of  the  Lalio,  has  just  been  terminated  after  five  years'  con- 
tinuous labour.  The  waters  of  ihe  Lahn  were  to  be  let  into  the  tunnel  on 
the  12th,  and  2,000  gas  lamps  were  to  be  lighted,  and  always  kept  burning. 
The  formal  inauguration  of  the  gigantic  work  is  to  take  place  on  Oct.  15. 

The  Furtijicntiuns  of  Shterness,  says  the  Kent  Obseri-er,  are  fast  ap- 
proaching completion.  With  the  exception  of  a  few  yards  towards  the  sea 
the  whole  line  is  finished,  the  gun-carriages  fined,  all  the  smaller  guns 
mounted,  and  several  of  the  larger  ones  are  to  be  seen  peeping  over  lh>! 
parapet.  Last  week  excavations  were  commenced  in  the  open  space  op 
posite  Ihe  dockyard  chapel,  preparatory  to  laying  the  foundation  for  an 
extensive  range  of  barracks,  and  the  road  between  Mile  Town  and  Blue 
Town  has  been  closed  for  five  or  six  weeks  past,  a  temporary  road  having 
been  made  round  by  the  beach,  whilst  two  new  drawbridges,  with  bastions 
and  oiher  defences,  are  being  constructed. 


LIST    OP    NE'W    PATENTS. 

GRANTED    IN  ENGLAND    FROM   SEPTEMBER    2,    TO  SEPTEMBER  23,    1847. 

Six  Months  atlowed/br  Enrolment,  unless  otherwise  expressed. 

Henry  Davy,  of  Ottery.  St.  Mary,  Devon,  fjentleman,  for  "  Improvementa  for  separating 
copper  and  other  metals  from  tlieir  ores." — Sealed  September  2. 

Robert  Oxland.  of  Plymouth,  chemist,  for  "  Improvements  in  dyeing,  parts  of  which 
improvements  are  applicable  to  the  manufacture  of  metallie  alloys." — Sept.  2. 

Richard  Madigan,  of  Haverstock-HiU,  Middlesex,  civil  engineer,  for  "  Imprortments 
in  railway  turn  tables." — Sept.  2. 

Charles  Chabot,  of  Skinner-street,  Snoiv-hill,  City,  zincographer  and  engraver,  for  "  Im- 
provements in  railway  carriages,  and  in  the  buflers  and  other  apparatus  connected  with 
such  carriages." — September  'J. 

Sykes  Ward,  of  Leeds,  for  "  Improvements  in  communicating  motive  power  which  »re 
applicable  to  working  ot  breaks  on  railways;  and  also  improvements  in  communicating 
intelligence  signals  and  motive  power  by  the  agency  of  voltaic  agency." — Sept.  2. 

Thomas  Foster,  of  Strsatbam, Surrey,  manufacturer,  for  "  Improvements  in  machinery 
for  cutting  india-rubber,  in  rendering  fabrics  waterproof,  and  in  making  articles  from 
fabrics  so  renderad,  waterproof,  and  in  dissolving  india-rubber  and  other  gums." — Sep- 
tember 2. 

John  Mitchell  Rose,  of  the  firm  of  Rudall  and  Rose,  of  Tavistock-street.  Covent- garden, 
musical  instrument  makers,  for  "certain  Improvements  in  flutes,  clarionets,  and  other 
similar  wind-instruments."     {A  communication.) — September  6. 

Henry  Vint,  of  St.  Mary's  Lodge,  Colchester,  gentleman,  for  **  Improvements  In  pro- 
pelling ships,  and  other  vessels." — September  6. 

John  Barke  Gustavas  Ferryman,  of  Cheltenham,  gentleman,  for  "certain  Improve- 
ments in  handles  to  be  applied  to  various  articles  for  containing  liquids  or  other  matters 
liable  to  be  spilt." — September  6. 

James  Leadbetter,  of  Over  Darwen,  in  the  county  of  Lancaster,  brazier,  and  William 
Pierce,  of  the  same  place,  mechanic,  for  "  certain  Improvements  in  raacbinery  or  appa- 
ratas  for  raising  water  and  other  fluids." — September  ff. 

Thomas  Marsden.  of  Salford,  in  the  county  of  Lancaster,  machine.maker.  for  "  Im. 
provements  in  machinery  for  dressing  or  combing  flax,  wool,  and  other  fibrous  sub- 
stances."—September  (J. 

Joseph  Clinton  Robertson,  of  Fleet-street.  London,  for  "certain  Improvements  in  the 
manufacture  of  metals  from  their  ores."     (A  communication.) — September  9. 

James  Sims,  of  Redruth,  in  the  county  of  Cornwall,  civil  engineer,  tor  "certain  Im- 
provements in  steam-engines." — September  9. 

William  Gibbons,  of  Corbyn's  Hall,  near  Dudley,  Worcester,  for  "certain  Improve- 
ments in  trussing  beams  and  girders." — September  y. 

Thomas  Battye,  Woburo-place,  Middlesex,  gentleman,  for  "  an  Improved  mode  of  re- 
taining the  waist  of  the  human  body  in  a  desirable  formj  without  producing  the  incon- 
venience resulting  from  too  tight-lacing  of  stays  or  corsets,  or  buckling  of  belts,  waist- 
bands, or  girdles."— September  9. 

John  Blyth,  and  Alfred  Blyth,  both  of  St.  Ann's,  Limehouse,  engineers,  and  John 
M'Culloch,  of  Masernore-cottages,  Old  Kent  Road,  Surrey,  chemist,  for  "  certain  Im- 
provements in  apparatus  for  distilling  and  rectifying." — September  9. 

Frederick  Steiner,  of  Hyndburn. cottage,  Lancaster,  for  "  Improvements  in  the  manu- 
facture of  sugar."— September  9. 

Connor  William  O'Leary,  of  Tralee,  in  the  county  of  Kerry,  Ireland,  for  "  certain  Im- 
provements in  the  methods  of  producing  power  for  the  discharge  of  weapons  and  mis- 
siles, and  other  purposes." — September  U. 

William  Brockedon.  of  Devonshire-street,  Queen's  Square,  for  "  Improvements  In 
heating  rooms  or  apartments." — September  9. 

Clarence  Augustus  Kurti,  of  Manchester,  for  "  certain  Improvements  in  the  mode  of 
preparing  and  using  indigo -in  the  dyeing  and  printing  of  woollen,  cotton,  and  other 
labrics." — September  9. 

James  Pitt,  of  Cheyne-walk,  Chelsea,  gentleman,  for  "  Improvemeoti  in  apparatus  for 
holding  down  trowsers."— September  9. 

David  Morgan,  of  Morriston,  in  the  county  of  Glamorgan,  coppersmith,  and  John 
Borlax  Jenkins,  of  Middle  Bank,  same  county,  copper  agent,  for  *'  certain  Improvements 
in  the  manufacture  of  copper  and  other  metal  cylinders  or  rollers  for  the  printing  of  silks 
and  other  fabrics,  and  lor  other  similar  purposes,  and  in  casting  copper  and  other  metal 
cylinders,  tubes,  or  rollers,  hollow  and  free  from  air  bubbles." — Seplember9- 

William  Hancock,  of  Pentonville,  gentleman,  for  "  certain  Improvements  in  bolts, 
locks,  and  other  fastenings.'' — September  16. 

George  Bell,  of  the  city  of  Dublin,  merchant,  for  "  Improvements  in  gas  tar,  by  meant 
of  which  improvements  it  may  be  used  as  a  substitute  for  oil  paint,  which  he  intends  to 
designate  as  patent  mineral  paint." — September  23. 

John  Dickinson,  of  6.5,  Old  Bailey,  stationer,  for  "  certain  Improvements  in  the  manu- 
facture of  paper." — September  23. 

Arthur  Harry  Johnson,  of  Gresham-street,  city,  assayer,  for  "  Improvements  in  refinlag 
silver  lead  by  effecting  a  saving  in  one  of  the  materials  used."— September  23. 

Henry  Newton,  of  Lisson  Mill.  Derby,  cotton-spinner,  for  "  Improvements  in  splODing 
and  doubling  cotton  and  other  hbrous  substances."— September  23. 
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THE  MUSEUM  OF  ECONOMIC  GEOLOGY. 

CWith   Two   Elevations,    Plate   XVII. J 

That  species  of  astylar  campositioD  which  is  now  generally  qualified  as 
the  ItaliHQ  "  palazzo"  mode,  admits  of  very  great  variety  and   freedom  of 
design,  and  of  no  less  diversity  of  character  in   regard  to  the  degree  of 
finish  and  decoration   bestowed   upon  it ;  which    latter   may  be  carried  if 
required  to  the  point  of  the  most  intense  richness.     Unfortunately,  how- 
ever, variety  of  design  in  regard   to  minor  features  and   detail, — which 
constitutes  almost  the  only  species  of  variety  a  mere  plane  street  facade 
admits  of, — seems  rather  to  have  been  shunned  than  aimed  at;   it  has  been 
so  either  without  due  study  or  else  too  timidly.    The  new  Museum  we  are 
now  noticing  has,  therefore,  caused  us  somewhat  of  an  agreeable  surprise, 
there  being   much  in  it  that  is  quite  out  of  the  beaten   track.     In  one 
respect,  it  certainly  performs  more  than  was  to  be  looked  for,  since  it  gives 
as  two  totally  distinct  pieces  of  architecture,  its  two  fa9ade3  contributing 
a   very   marked   architectural   feature   to  separate   streets— viz.,  to   both 
Jermyn-street  and  Piccadilly.      That   neither  front  bespeaks  the  actual 
purpose    of  the  building    at  all   distinctly  must  be  admitted,   for  there 
is   more  of   Clubhouse    physiognomy,   especially    in    the    Jermyn-street 
front,  than  of  what  expresses  such  a  public  institution  as  a  Museum.     It 
will   besides   be  objected   perhaps   by  some,  that  the  Piccadilly  front  is 
defective  as  a  front,  there  being  there  neither  entrance  nor  the  appearance 
of  any,  but  the  entrance  must  be  sought  for  in  another  and  far  less  public 
street.     Another  circumstance,   which,  if  not  exactly   a  fault,  is  not  in 
accordance  with  the  laws  of  composition  for   what  shows  itself  as  a  dis- 
tinct facade,  is  that  the  Piccadilly  front  having   an  even  number  of  aper- 
tures (six)  on  a  floor,   presents  no  central   feature.     Still  there  is  merit 
enough  to  counterbalance,  or  more  than  counterbalance,  what  only  very 
rigorous  criticism  indeed  is  likely  to  take  exception  to. 

To  begiu  with  the  Jermyn-street  front,  as  the  entrance  one,  although  the 
design  consists  of  what  seem,  when  described  in  words  alone,  very 
commonplace  features  and  arrangement,  it  exhibits  a  far  greater  than 
usual  degree  of  artistic  treatment.  In  fact,  the  door,  or  we  should  term  it 
portal,  is  almost  an  unique  example  here, — noble  and  even  imposing  for 
its  amplitude,  and  though  simple  in  its  general  composition,  singularly 
rich  in  design.  An  example  of  the  kind  was  much  wanted  among  us, 
the  entrance  doorways  and  doors,  even  in  our  principal  public  buildings, 
l>eing,  if  nut  all  of  them  exactly  insignificant,  deficient  in  grandeur.  Even 
the  best  of  our  clubhouses  are  not  distinguished  by  any  excellence  in 
regard  to  such  feature  ;  in  some  of  them,  on  the  contrary,  the  entrance 
doors  are  altogether  of  the  most  ordinary  character.  iMr.  Pennethorne, 
then,  has  taken  an  equally  decided  and  happy  step  forwards  in  astylar 
composition,  hy  making  his  door  the  focus  of  it  as  it  were,— the  prin- 
cipal feature  in  it  of  all,  on  which  the  eye  rests  with  contentment  and 
satisfaction,  it  finding  there  sufficient  to  interest  and  detain  it.  In 
addition  to  richness  of  the  architectural  dressing,  the  doors  themselves 
will  be  decorated  by  elaborately  carved  panelling  ;  wherefore  we  purpose 
showing  them  and  the  doorway,  together  with  some  other  details,  drawn  on 
a  larger  scale.  The  opening  of  the  door  measures  6  feel  C  inches,  by  16 
feet  high,  and  the  entire  composition  11  feet  by  23  feel,  which  proportions 
are  as  remarkable  as  the  dimensions  are  unusual, — that  is,  except  in  one 
or  two  buildings  where  a  single  large  doorway,  or  else  a  central  one  ac- 
companied by  two  lesser  ones,  is  placed  within  a  portico  or  other  columnar 
composition.  There  is,  as  far  as  we  are  aware,  but  one  other  astylar 
fafade  which  is  at  all  remarkable  for  the  importance  given  to  the  door, 
namely,  the  Hall  of  Commerce,  in  Threadneedle-street,  unless  the  large 
door  in  the  west  front  of  the  Bank  may  also  be  (j noted  as  an  instance; 
although  with  regard  to  the  latter,  it  should  be  observed,  it  belongs  to  what, 
if  in  that  part  of  it  it  may  be  termed  astylar  piece  of  architecture,  is  not  a 
fenestrated  one.  Both  those  examples,  however,  are  of  very  plain  design, 
more  especially  with  regard  to  the  doors  themselves.  Exquisite  taste  of 
embellishment,  together  with  perfect  completeness  of  decoration,  is  to  be 
found  in  the  doors  within  the  portico  of  St.  Pancras'  Church,  which  ought 
to  have  led  not,  indeed,  to  direct  imitation — and  they  themselves  are  only 
direct  imitations — but  to  similar  laudable  ambition  on  other  occasions. 

Perhaps  it  will  be  thought  that  we  dwell,  if  not  too  long,  too  exclusively 
upon  that  single  feature  in  the  Jerymn-street  front  of  the  building;  yet 
hardly  can  its  value  be  too  forcibly  insisted  upon,  more  especially  as  there 
is  nothing  in  the  mere  name  of  "  door,"  as  in  that  of  "  portico,"  to  charac- 
terise or  appear  to  characterise  a  design  when  merely  spoken  of.  Yet  we 
would  readily  give  \ialf-a  dozen  of  our  usual  Doric  or  Ionic  porticoes  for 
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one  such  a  portal  as  that  we  are  noticing.  It  gives  a  decided  physiognomy 
to  the  whole  fafade ;  which,  if  that  were  taken  away,  becomes  comparatively 
tame  and  uninteresting.  This  last  remark  may  seem  to  imply  something 
like  an  unfavourable  opinion  as  to  the  general  design,  taken  independently 
of  that  single  feature.  Yet  it  ouf  ht  nut  to  do  so,  seeing  how  many  build- 
ings we  have  whose  sole  merit — or  we  should  rather  say  whose  architec- 
tural pretension  altogether — consists  in  its  having  a  few  columns  put  up 
against  it  for  a  portico,  and  without  which  there  would  frequently  be  no- 
thing whatever  at  all  answering  to  even  the  most  ordinary  notions  of  de- 
sign. There  are,  besides,  many  Gothic  buildings  whose  fronts  would  be 
almost  vacant  and  featureless  were  it  not  for  a  doorway  or  portal  which 
imparts  interest,  and  sometimes  a  very  peculiar  and  piquant  charm  to  the 
whole.  For  making  this  observation  we  are  not  to  be  understood  as  in- 
lending  to  insinuate  that  it  so  far  holds  good  here,  that,  with  the  exception 
of  the  door,  the  other  features  possess  very  little  value  or  interest.  Many 
of  ihem,  on  the  contrary,  alford  evidence  of  laudable  study  of  detail,  and 
highly  commendable  attention  to  those  minuter  but  not  least  precious 
touches  in  design,  which  bespeak  the  artist. 

The  Piccadilly  fa9ade — but  no,  we  will  reserve  that  till  our  next  num- 
ber, when  we  hope  to  be  able  to  enter  into  some  description  of  the  designs 
for  the  interior  also. 


HISTORY  OF  ARCHITECTURE  IN  GREAT  BRITAIN. 

A  Brief  Sketch  or  Epitome  of  the  Rise  and  Progress  of  Architecture 
in  Great  Britain.     By  James  Elmes. 


"  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 

Sir  Henry  Wotton. 

(Coniinued  from  page  ZQ2.J 
About  the  same  time  that  James  Wyatt  flourished  under  the  patronage 
of  George  III.  and  the  leading  aristocracy  of  England,  the  leash  of  archi- 
tectural brothers,  the  Adelphi  Adams,  arose  and  took  their  ground  on  the 
architectural  battle-field,  with  distinguished  success.  They  have  re- 
corded their  relationship  in  the  Anglo-Hellenic  term  of  the  Adelphi  build- 
ings, between  the  Strand  and  the  Thames  ;  and  their  names  by  Robert, 
James,  John,  and  .4dam  streets,  Adelphi.  One  of  these,  the  author  and  de- 
lineator of"  Dioclesian's  Palace  at  Spalatro,"  had  travelled  to,  and  enriched 
his  country's  literature  by  his  description  of  that  once  gorgeous  assemblage 
of  architecture,  sculpture,  and  painting.  Like  Wyatt,  he  endeavoured  to  in- 
troduce a  new  style,  but  it  was  not  derived  from  so  pure  a  source.  Neither 
of  these  able  men  were  imbued  with  so  manly  a  taste  as  Jones,  Wren, 
Lord  Burlington,  and  Kent;  the  latter  of  whom  has  been  before  noticed  in 
connection,  as  an  artist,  draughtsman  and  painter,  with  Lord  Burlington. 
In  fact,  he  was  not  solely  an  architect,  but  the  able  and  not  always  tasteful 
assistant  to  his  noble  patron.  As  a  painter,  he  may  be  classed  with  the 
Verrio,  La  Guerre,  Thornhill,  and  Knelier  schools.  He  was  considered  a 
man  of  taste,  was  an  able  landscape  gardener,  and  was  much  consulted  as 
such  by  the  nobility  and  gentry  of  his  time.  As  editor  of  Jones's  architec- 
tural works,  and  joint  editor  with  Ripley  and  Ware  of  "  Sir  Robert  Wal- 
pole's  seat  at  Houghton,  in  Norfolk,"  he  showed  great  industry  and  talent, 
particularly  in  the  correct  way  in  which  he  delineated  the  ornamental  de- 
tails. From  his  intimacy  with  Lord  Burlington  and  other  distinguished 
men,  he  was  often  consulted  by  the  fashionable  world  upon  affairs  of  art; 
and  is  said  to  have  sent  a  lady  to  court  in  a  brocaded  silk  dress  of  his  de- 
sign, upon  which  were  wrought  temples,  statues,  fountains,  triumphal 
arches,  in  all  the  glories  of  the  five  orders  of  architecture;  making  the  lady 
a  walking  Palladio  in  petticoats,  and  her  hooped  rotunda  a  veritable  tem- 
ple of  the  Cytherean  goddess.  He  was  also  occasionally  employed  as  an 
illustrator  of  books,  among  which  was  Touson's  edition  of  "  Gay's  Fables." 
lu  these  bis  professional  knowledge  is  shown  to  advantage  in  his  interior 
of  the  theatre  which  forms  the  head-piece  to  the  fable  of  the  two  monkeys  ; 
who,  gravely  seated  in  one  of  the  stage  boxes,  are  criticising  the  efforts  of 
the  rope-dancer  on  the  stage  to  imitate  their  agility,  asking — 
**  Ho,v  can  these  clumsy  tbiDgs,  like  me. 
Fly  H-ittl  a  boHod  from  tree  to  tree  ?" 

The  interior  of  the  library  wherein  are  the  learned  elephaot  and  the  boolc- 
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Feller,  the  sick  man's  chamber,  and  the  court  of  Death,  exhibit  his  archi- 
teciural  knowledge  ;  whilst  tlie  decorated  gardens  in  which  are  the  poet 
and  the  rose  (said  to  be  a  portrait  of  (Jay),  and  the  gardener  and  the  hog, 
show  him  as  a  designer  of  gardens. 

Wyatt,  as  before  remarked,  was  an  architect;  so  was  originally  Kobert 
Adam  ;  but  the  firm  of  "  Adam  brothers"  were  speculative  builders.  The 
district  called  by  them  the  Adelphi,  is  the  greatest  of  their  works  in  this 
deparlnient ;  and  their  overgrown  speculations  in  Edinburgh  left  the  modern 
Athens  for  many  years  almost  as  much  a  heap  of  architectural  ruins  as 
was  its  ancient  namesake. 

The  style  of  architecture  aimed  at  by  the  brothers  in  their  Adelphi  build- 
ings was  the  pseudo  Grecian  used  in  the  decline  of  art  by  the  emperor 
Dioclesian  and  his  artists.  The  great  difference  of  level  between  the  high 
street  of  the  Strand  and  the  left  bank  of  the  Thames,  upon  which  they 
erected  these  buildings,  was  filled  up  by  a  range  of  warehouses  and  wharfs 
covered  by  arches,  which  formed  the  basement  of  the  terrace  and  dwelling 
houses  above.  The  range  of  houses  built  upon  the  terrace  facing  the 
Thames  is  planned  with  great  skill  for  domestic  use  and  comfort.* 
So  are  the  two  streets  at  the  eastern  and  western  extremities,  which 
form  detached  wings  and  connect  the  series  of  dwellings  into  a  whole 
as  a  composition.  The  street  which  runs  from  east  to  west  on  the 
northern  side  of  the  main  building,  and  carried  on  by  a  range  of  similar 
desig^o  into  the  Strand,  contains  the  mansion,  museum,  and  great  room 
belonging  to  the  Society  for  the  Encouragement  of  Arts,  Manufactures, 
and  Commerce,  and  some  houses  of  a  larger  size  than  those  which  face 
the  river,  used  as  private  hotels,  offices,  and  chambers  for  professional 
men.  The  leading  decorations  are  a  series  of  very  narrow  pilasters  be- 
tween the  windows,  supporting  cornices  of  no  precise  order,  but  all  pro- 
fusely enriched  with  foliage  and  arabesques  in  low  relief,  of  the  Dioclesian 
style.  The  most  striking  defect  of  this  design,  considered  as  an  architec- 
tural composition,  is  a  lack  of  boldness  in  projection  and  recession,  which 
causes  an  uninteresting  flatness,  for  want  of  a  due  proportiou  of  light  aud 
shade,  that  mars  the  whole  design.  The  projections  of  the  pilasters  are 
too  small,  and  the  reveals  of  the  windows  too  shallow,  to  produce  that  artist- 
like effect  which  could  alone  give  its  author  the  name  of  architect.  The 
whole  mass  bears  more  the  appearance  of  a  building  speculation  than  the 
work  of  an  architect  who  sought  for  an  enduring  name.  These  defects  are 
the  more  to  be  lamented,  as  they  occupy  the  finest  situation  on  the  north 
bank  of  the  metropolitan  part  of  the  Thames.  The  buildings  not  only  ap- 
pear fragile,  but  are  actually  so,  and  exhibit  many  symptoms  not  only  of 
decay,  but  of  unscientific  construction  and  ill-selected  materials.  The 
plain  and  ornamental  stucco  work  that  embellished  the  exterior  of  these 
houses,  formed  of  lime  mixed  with  oil  (the  origiual  of  Hamelio's  mastic), 
dignified  by  royal  letters  patent  and  the  sounding  name  of  Adam's  cement, 
has  failed  in  many  places,  and  been  replaced  by  plain  pilasters,  unor- 
namented  capitals,  and  Oat  surfaces  of  Roman  cement.  The  endeavour  to 
give  an  architectural  character  to  the  shop  fronts,  by  substituting  termini, 
busts,  and  semi-caryatides,  instead  of  the  common  stall-board  and  story- 
posts  of  their  London  predecessors,  not  only  deserves  praise,  but  followers. 

The  south  front  of  the  edifice  belonging  to  the  Society  for  the  Encourane- 
ment  of  Arts,  ike,  is  in  a  more  manly  and  architectural  style  than  any  other 
on  the  Adelphi  estate.  The  principal  or  one-pair  story  consists  of  a  tetra- 
style  attached  porticoof  three-quarter  columns,  supported  by  an  appropriate 
ground  story.  The  columns  are  of  the  Ionic  order,  rather  too  slender  in 
proportiou  for  the  iutermediate  character  of  the  order,  which  should  bear  a 
Just  medium  between  the  robust  Doric  and  the  delicate  Corinthian.  They 
support  an  entablature  and  pediment,  which  being  carried  into  the  two  flat 
wings  of  the  adjoining  portions  of  the  building,  possess  no  artistical  mean- 
ing, and  are  a  mere  oruamental  appendage  stuck  on  to  the  plain  front  of  a 
large  house  consisting  of  windows  and  piers  only. 

Brother  Kobert  designed  and  executed  many  buildings  of  a  similar 
character  in  Scotland,  aud  published  a  volume  illustrative  of  Iheir  details 
in  1764  ;  aud  also  a  folio  volume,  marked  with  industry,  pains-taking  re- 
search, and  graphic  correctness,  of  the  ruins  of  Uioclesiau's  palace  at  Spala- 
Iro.  He  was  patronised  by  the  Earl  of  Bute,  through  whose  influence  he 
was  appointed  architect  to  the  king  for  Scotland  ;  and  was  for  some  time 
superintendent  of  the  works  at  the  Royal-hospital,  Greenwich,  and  erected 
a  pavilion  in  the  Dioclesian  style  at  each  end  of  the  terrace,  one  inscribed 
with  the  name  of  George  III.,  and  the  other  Queen  Charlotte. 

The  brothers  Robert  and  James  published  their  joint  architectural  works 

*  This  terrace  IB  celebrated  as  being  selected  by  Garrick  as  a  residence  wherein  to  pass 
the  evening  uf  his  dHys.  On  an  accasionai  visit,  Foote  aslied  him  whether  he  had  a  yard 
Whiiid  his  house,  the  tragedian  replied,  "  I  do  not  know,  but  1  will  measure,"  and  on 
liis  reluru  said,  "  1  havft  uut,  tor  it  is  only  two  fee(  eleven  iacben." 


in  three  volumes  folio,  of  which  the  first  two  were  published  io  1704,  and 
the  third  in  1822.  Of  brother  John  we  have  no  literary  records  but  that 
of  his  name  at  the  corner  of  one  of  his  streets  in  the  Adelphi. 

Among  the  best  works  of  the  Adams  in  the  metropolis  are  a  mansion  in 
the  norlh-west  corner  of  St.  James's-square,  much  resembling  the  stuck-oa 
pseudo  portico  of  the  Society  of  Arts  ;  Lansdowne  house,  on  the  south  side 
of  Herkeley-square,  a  large  and  commodious  mansion  with  a  body  and  two 
wings,  the  former  decorated  with  the  same  lank  and  meagre  attached 
columns  of  the  Ionic  order  that  disfigure  all  the  works  of  the  Adams.  The 
spacious  court-yard  in  frout  left  ample  room  for  a  real  portico,  but  they 
did  not  avail  themselves  of  the  opporlunity.  This  mansion  was  celebrated 
in  the  lifetime  of  the  late  marquis,  by  whom  it  was  built,  for  that  collection 
of  ancient  statues,  busts,  and  reliefs,  known  by  the  name  of  Lansdowne 
marbles.  The  Royal  Academy,  about  fifty  years  ago,  thought  the  principal 
elevation  of  this  structure  to  be  of  suflicient  importance  to  form  a  study  for 
its  architectural  students,  and  gave  a  silver  medal  for  the  best  geometrical 
elevation,  tinted  and  shaded,  with  a  duplicate  in  outline,  correctly  finished 
from  actual  measurement.  The  Adams  also  erected  the  street  front  of 
Drapers'-hall,  in  Throgmorton-s^.-^t ;  some  well-built  bouses  opposite, 
whose  interiors  bear  marks  of  a  better  architectural  character  than  most 
others  of  their  period;  and  the  street-front  of  Skinners'-hall,  on  Dongate- 
hill,  in  the  City,  marked  by  a  similar  tameness  of  character  as  the  before- 
mentioned  works  in  the  Adelphi. 

If  the  Adams  left  no  followers  of  their  vitiated  Spalatro  style  of  decora- 
tion, they  have  been  followed  in  their  pseudo-Greek,  which,  like  the  lady 
Anglo-Gallic  of  the  circulating  libraries,  has  invaded  our  national  cock- 
neyisms.  Some  learned  Thebans  at  Walerford,  who  built  a  large  ware- 
house-like row  of  houses  on  the  right  bank  of  the  beautiful  river  Suir,  have 
named  it,  after  the  mode  of  the  Adams,  the  Adelphi-terraice;  so  also  did  two 
comedians,  who  agreed  like  anything  but  brothers,  alter  the  name  of  the 
.Sanspareil  to  that  of  the  Adelphi  theatre  ;  and  a  widow,  not  to  be  outdone 
in  Greek  by  her  neighbours,  named  her  stall  the  Adtlj/lii  oyster-rooms  ; 
and  a  classical  gin-shop  on  the  other  side  has  assumed  the  name  uf  the 
Adelphi  wine-vaulls,  by  an  only  brother. 

James  Stuart,  who  received  the  honourable  addition  of  "Athenian"  pre- 
fixed to  his  name,  returned  to  England  about  the  time  that  the  Adams 
were  flourishing  in  Dioclesian  glory.  This  eminent  man  was  more  of  an 
artist  than  a  practical  architect,  although  he  delineated  the  geometrical 
details  of  the  art  with  mathematical  precision,  and  drew  the  human  figure 
and  sculptural  embellishments  with  correctness  and  taste. 

The  first  accurate  knowledge  which  the  people  of  Europe  received  of  the 
Athenian  antiquities  was  given  by  the  publication  of  Dr.  Spon  and  Sir 
George  Wheler,  who  both  fortunately  travelled  before  the  Venetian  siege. 
Travels  and  descriptions  of  that  part  of  Greece  afterwards  became  more 
numerous  and  more  sought  for.  In  1751  Stuart,  assisted  by  Pars,  a  painter, 
and  Revett,  an  excellent  geometrician,  employed  three  years  in  measuring 
and  delineating  the  principal  antiquities  in  Alhens  and  its  vicinity.  In 
1704  the  London  Dilettanti  Society  commissioned  Dr.  Chandler,  a  learned 
and  investigating  man,  to  examine  and  report  upon  these  unedited  antiqui- 
ties. Le  Roi,  a  French  artist  of  some  ability,  visited  Athens  abont  the 
same  time  as  Stuart,  and  foisted  erroneous  accounts  and  delineations  of 
them  upon  the  public. 

The  drawings  and  delineations  of  Stuart  and  his  companions  soon  became 
known  among  the  higher  and  learned  classes  of  England,  who  duly  appre- 
ciated the  high  taste  of  refinement  and  purity  exhibited  in  this  grand  style 
of  art,  now  known  to  them  for  the  first  time.  Preparations  were  made  for 
their  publication  with  such  rapidity,  the  progress  of  which  was  much  assisted 
by  the  perfect  state  in  which  these  artists  brought  over  the  drawings,  that  in 
1708  they  were  presented  to  the  public  under  the  title  of  "The  Antiquities 
of  Athens,  measured  and  delineated,  by  James  Stuart,  F.R.S.,  F.S.A, 
and  Nicholas  Revett,  painters  and  architects,"  4  vols.  fol.  1708. 

On  the  occurrence  of  a  vacancy  he  was  appointed  by  George  III.  to  the 
office  of  architect  and  surveyor  of  buildings  to  Greenwich-hospital,  which 
afforded  a  comfortable  leisure  to  the  industrious  Athenian  traveller.  Dur- 
ing the  time  of  his  holding  this  office,  the  chapel  and  a  great  part  of  its 
bell-tower  were  consumed  by  fire,  and  Stuart  designed  and  superintended 
their  restoration.  The  whole  of  its  exterior  he  rebuilt,  with  due  regard  to 
the  honoured  name  of  Wren,  precisely  in  the  manner  in  which  that  great 
architect  left  them  ;  but  the  interior  he  remodelled  after  the  Athenian  style, 
which  is  scarcely  so  suitable  for  such  an  interior  as  was  the  bolder  and 
more  decided  style  of  Wren.  It  is,  however,  to  be  admired  as  the  first 
actual  execution  of  Attic  detail  in  England,  as  well  as  fur  the  chastened 
purity  which  pervades  the  whole  design.    Benjamin  West,  then  a  jouo; 
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man,  whos«  powers  as  an  historical  painter  were  soon  perceived  by  the  king, 
painted  a  large  picture  for  its  altar-piece  ;  the  subject  selected  by  his  ma- 
jesty was  St.  Paul's  escape  after  his  sliipwreck  on  the  island  of  Malta, 
and  his  miraculous  shaking  olfthe  viper  thnt  h:id  fastened  upon  his  hand, 
without  injury.  This  picture  is  generally  esteemed  to  be  one  of  West's 
master-pieces;  another  being  the  stoning  of  St.  Stephen  in  Wren's  neglected 
gem  of  art,  the  church  of  St.  Stephen,  Walbrook.  The  chapel  of  Green- 
wich-hospital also  shows  West  to  advantage  as  a  sculptor,  in  some  low 
reliefs  of  the  history  of  St.  Paul  in  the  panels  of  the  pulpit. 

No  event  that  ever  occurred  in  the  history  of  architecture  in  England, 
and  thence  tliroughout  all  Europe,  produced  so  sudden,  decided, and  benefi- 
cial anelTect  as  did  the  works  of  James  Siuart.  It  surprised  and  delighted 
the  learned  and  admirers  of  art ;  the  majestic  grandeur  and  simplicity  of 
form  exhibited  in  the  general  outline  of  its  beautiful  temples,  and  the  ex- 
quisite purity  and  elegance  of  detail  shown  in  all  the  probles  of  his  mould- 
ings, fascinated  the  eye  of  taste.  The  natural  form,  in  which  everything 
was  subservient  to  utility,  proved  how  pure  was  the  taste  of  the  elegant 
Athenians.  Nor  did  the  contrast  between  the  works  of  these  ancient 
architects  and  their  successors  and  self-called  followers  strike  the  mind 
with  less  force.  Unlike  the  Romans,  there  were  no  pediments  under  pedi- 
ments, or  under  porticoes,  or  in  the  interior  of  buildings, — to  which  absurdi- 
ties the  Romans  were  so  partial,  as  to  draw  down  the  rebuke  of  Cicero,  that 
his  countrymen  were  so  fond  of  pediments,  that  if  they  had  to  erect  a  tem- 
ple in  Olympus  to  the  "  Jupiter  Impluvius,"  they  would  cover  it  with  a 
roof  and  decorate  it  with  pediments. 

Nor  was  the  contrast  greater  in  the  details  of  their  mouldings  ;  those  of 
the  Romans  being  all  subservient  to  the  circle  and  its  parts,  whilst  those 
of  the  Greeks  defied  the  mechanical  slavery  of  the  carpenter's  compasses. 
Ellipses,  parabolas,  and  other  elegant  sections  of  the  cone,  are  the  elements 
of  all  their  curves,  and  their  Ionic  volutes  bid  proud  defiance  to  the  com- 
passes of  Katty  Langley  and  the  ingenious  mode  of  striking  the  Ionic 
volute  invented  by  those  eminent  Italian  architects,  Scamozzi,  Vignola, 
and  Andrea  Palladio.  Let  the  eye  of  taste  decide  between  the  echinus  of 
Athenian  architecture  and  the  ovolo  of  the  Roman  ;  the  cymatium  of  the 
Greek  and  the  ogee  (what  a  name !)  of  the  Roman  ;  the  hold,  manly, 
aud  elegant  curvature,  amenable  to  no  compasses  but  those  which  the  artist 
carries  in  his  eye,  of  that  type  of  the  Ionic  order  in  the  temple  on  the 
Ilissus.orthe  more  beautiful  complicated  sweeps  that  form  the  elegant  cur- 
vatures of  those  of  iMinerva  Polias,  one  of  which  is  in  the  British  IMuseum, 
with  any  Roman  or  Italian  example  that  ever  existed  in  type  or  in  book, 
from  Vitruvius  to  Borromini. 

It  has  been  the  fashion  of  late  with  certain  sciolists  to  decry  Greek 
architecture  as  a  heresy,  a  mere  ephemeral  fashion,  a  style  of  bygone  times 
not  worth  reviving  ;  and  among  others,  calling  themselves  architects,  that  it 
is  good  for  its  remote  antiquity,  but  has  been  greatly  improved  by  the  Ro- 
mans and  Italians.  Have  we  not,  say  they,  added  two  orders,  the  Tuscan 
and  the  Composite,  to  the  original  three?  Fluted  and  cabled  and  pearled 
and  olived  and  bedizened  the  Corinthian,  making  it  as  fine  as  a  May-day 
queen?  Angularized  or  Scamozzied  the  volutes,  lengthened  the  shafts, 
bolstered  the  frieze  like  the  side  of  a  Dutch  cheese,  and  modillionized  its 
cornice,  that  Ictinus  would  not  know  his  own  invention  ;  added  ogees  and 
annulets  and  nolarinos  to  the  unfinished  capital  of  Minerva  Parthenon;  and 
a  handsome  base  to  its  shaft,  like  a  buckled  shoe  to  a  naked  foot, — and  call 
you  not  these  improvements  and  additions  to  the  bald  Greek  style  .'  —  Bald 
it  is,  indeed,  as  used  by  some  of  modern  times  ;  making  a  miniature  model 
of  the  majestic  temple  of  Minerva  an  entrance  stuck  upon  the  flank  of  a 
huge  dead  wall,  or, 

"To  what  vile  uses  may  we  come,  Horatio," 
to  serve  as  the  passage  to  a  stinking  stable-yard.     To  transform  the  beau- 
tiful style  of  the  temple  of  Bacchus  at  Teos — the  god  who  rivalled  Apollo 
in  youth  and  beauty,  and  shared  with  him  the  attentions  of  the  muses  and 
the  graces — to  the  embellishments  of  gourmandisiug  eating-houses,  or  to  the 
still  more  debased  temples  of  intemperance,  the  Bacchus  of  the  gin-shop  ; 
the  god  to  whom  Gay  in  his  fable  of  the  "  Court  of  Death,"  gave  the  wand 
of  pre-eminence  before  all  his  other  faithful  subjects,  saying  emphatically, 
*'  He  shares  their  mirth,  their  social  joys. 
And  as  a  courted  guest,  destroys ; 
The  charge  on  him  must  justjy  fall. 
Who  finds  employment  for  you  all.** 

Fuseli,  on  being  asked  whether  there  was  not  much  breadth  of  style  in 
one  of  these  Anglo-Greco  plagiaries,  replied,  "  that  if  baldness  was  breadth, 
it  was  broad  enough  in  all  conscience." 

See,  say  the  Romanists  to  the  Grecians,  how  gaily  we  have  dressed  your 
naked  Venus — Uow  nobly  we  have  attired  your  slim  Apollo  — how  we  have 


fed  and  fructified  your  barren  Teian  god  ? — You  have,  indeed,  sighs  a 
venerable  Greek,  clothed  the  Venus  of  Praxiteles  with  a  head  dress  of  wool 
and  powder,  like  Ramsay's  portrait  of  good  Queen  Charlotte  ;  given  her  a 
boddice,  hoop,  and  farthingale,  with  high-heeled  pointed-toed  shoes,  like 
Bird's  statue  of  Queen  Anne  in  St.  Paul  s  churchyard  ;  transformed  the 
Hyperean  curls  of  the  Delphic  god  into  a  periwig  of  George  the  Second  ; 
cut  and  concealed  the  rest  of  the  manly  beauties  of  the  son  of  Lalona  in 
attire,  like  one  of  Hogarth's  coxcombs  ;  and  fructified  the  Grecian  Bacchus 
into  a  genuine  city  Silenus,  bursting  with  dropsy,  goui,  and  apoplexy. 

Greek  art  may  be  reviled,  but  let  its  revilera  equal  it  if  they  can, — to 
surpass  it  is  beyond  their  powers  :  hence  the  cause  why  they  traduce  what 
they  cannot  understand.  Samuel  Johnson,  on  finding  a  Greek  quotation 
amidst  some  modern  trash,  like  "  a  green  Oasis  in  a  desert  world,"  exclaimed, 
"  So  much  Greek,  so  much  gold."  So  does  the  man  of  true  taste  on  viewing 
the  architecture  and  sculpture  of  the  godlike  Greeks. 

About  the  same  period  with  Chambers,  Wyatt,  and  the  Adams,  flourished 
other  architectural  stars  of  lesser  brilliancy.  Ware,  who  assisted  Kent  and 
Ripley  in  the  delineations  of  Walpole's  mansion  at  Houghton,  and  known  by 
his  ponderous  folio,  "A  Complete  Body  of  Architecture,"  published  in  1768, 
— as  bulky  and  as  little  read  as  the  statutes  at  large  in  an  alderman's  library. 
Brettingham,  the  architect  of  Holkham,  in  Norfolk,  the  plans,  elevations, 
and  sections  of  which,  together  with  a  description  of  the  statues,  pictures, 
and  drawings,  he  published  in  a  folio  volume  in  1773.  He  also  designed  and 
executed  the  handsome  mansion  near  the  south-west  angle  of  St.  Jaraes's- 
square,  London,  now  the  town  residence  of  the  Bishops  of  Winchester ;  and 
a  few  other  works  of  less  importance,  but  none  marked  by  any  distinctive 
character. 

Among  the  architectural  publications  of  this  period,  useful  alike  to  the 
student  and  amateur,  may  be  enumerated  the  works  of  the  collected  designs 
of  Inigo  Jones,  Palladio,  Scamozzi,  Perrault,  &c.,  by  Kent,  Lord  Burlington, 
Leoni,  James,  and  Ware,  which  were,  however,  for  a  time  swallowed  up  by 
the  magic  wand  of  Stuart,  as  that  of  Moses  did  those  of  the  Egyptians  be- 
fore Pharoah. 

James  also  flourished  about  this  period,  and  is  best  known  to  architectural 
critics  by  his  Hawksmoorian  churches  of  Greenwich  and  Deptford  ;  the 
former  of  which  was  judiciously  selected,  a  few  years  since,  by  the  Royal 
Academy,  as  an  architectural  competition  for  its  silver  medal  students. 

Paine  also  enjoyed  a  portion  of  the  royal  and  noble  patronage  of  the 
country  in  the  same  era ;  he  built  the  pretty  bridge  over  the  Thames  at 
Richmond,  and  made  some  pleasing  additions,  in  the  Elizabethan  style,  to 
his  own  residence  at  Addlestone,  near  Chertsey,  Surrey,  which  was  for  many 
years  the  hospitable  residence  of  the  late  Sir  Charles  Wetherell,  of  legal  and 
facetious  memory.  Paine  was  one  of  the  attached  surveyors  of  the  crowu 
in  the  Land-revenue  department,  and  had  considerable  practice  as  an  archi- 
tect among  the  nobility.  None  of  bis  works,  however,  entitle  him  to  the 
name  of  a  master  in  his  art,  nor  have  distinguished  him  from  the  herd  of 
servile  imitators  of  the  Italian  school.  The  plans  are  all  well  arranged  and 
commodious,  sound  in  construction,  and  well  built ;  but  as  meagre  in 
originality  of  style  as  the  most  servile  copyist  of  the  common-place  school 
to  which  he  belonged.  He  did  that  which  it  would  he  well  if  better  archi- 
tects would  imitate — namely,  pul)lished  his  works  ;  one  entitled  "  Plans, 
Elevations,  and  Sections  of  Noblemen's  and  Gentlemen's  Houses,  &c.  &c, 
executed  in  various  parts  of  England,"  2  vols,  folio,  1767,  1783;  and  the 
other,  "  Plans,  Elevations,  Sections,  and  Ornaments  of  the  Mansion-House 
of  Doncaster,"  folio,  17S1. 

The  early  part  of  the  reign  of  George  111.,  so  proUfic  in  works  on  art, 
produced  Cameron's  elaborate  treatise,  "  On  the  Baths  of  the  Romans,"  in 
which  he  successfully  explained  and  improved  the  "  Restorations"  of  PalK 
dio.  It  was  published  in  1772.  Colin  Campbell  also  published  his  very 
useful  work,  the  "  Vitruvius  Britannicus,"  in  four  consecutive  volumes, 
between  the  years  1715  and  1771 ;  to  which  Woolf  and  Gandon  respectively 
added  supplementary  volumes,  of  equal  skill  and  correctness.  More  recently. 
Richardson  added  another  volume,  so  much  inferior  to  its  predecessors,  thf 
the  work  was  discontinued. 

The  latter  part  of  this  fertile  period  produced  Robert  Milne,  a  pupil,  I 
believe,  of  Robert  Adam  ;  at  all  events,  he  was  of  the  same  country  and 
school.  Like  Wren,  he  exhibited  precocious  talents  ;  for  scarcely  at  the  age 
of  manhood,  he  triumphantly  bore  away  the  first  prize  in  the  first  class 
of  architecture  at  Rome,  and  had  the  honour  of  being  the  first  Briton  who 
obtained  a  premium  for  art  in  that  city.  He  was  not  only  a  Protestant— 
and  consequently  a  heretic,  in  the  estimation  of  the  professors  of  the  primi- 
tive faith — but  was  also  of  that  anti- Papistical  sect,  a  Scotch  Calvinist.    Th? 
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luperabundant  ceremonial  of  the  church  of  Uome  which  he  witnessed  in 
this  very  heart  of  popery,  the  profligate  manners  and  Hves  of  its  professors, 
»nd  the  unceremonious  style  of  worship  of  his  own  church,  perhaps  led  to 
that  contempt  which  Milne  always  impatiently  exhibited,  even  at  the  decent 
ceremonies  and  more  simple  garb  of  the  church  of  England.  Before  he  had 
eomplcted  his  studies  in  Rome,  he  sent  over  in  competition,  and  conquered 
all  his  opponents,  for  his  Blackfriars'-bridge,  a  work  of  skill  and  some 
originality.  Milne's  style  was  too  decidedly  Roman  for  the  day ;  but,  to  his 
honour  be  it  spoken,  his  love  and  affection  for  our  great  metropolitan  struc 
tare,  St.  Paul's,  of  which  he  long  held  the  place  of  surveyor,  was  such,  that 
he  never  would  see  it  defaced  or  altered,  or  spoiled  in  any  way  ;  and  scarcely 
a  week  of  his  long  life  passed  without  him  giving  it  a  personal  survey. 

Milne  never  did  anything  better  than  his  Roman  design,  which  was  in 
every  way  worthy  of  one  of  the  best  disciples  of  one  of  the  best  architec- 
tural schools  the  world  has  ever  produced.  It  formed  a  becoming  ornament 
of  his  study  or  sanction  sanclorum,  at  his  residence  at  the  New  River  head, 
Clerkenwell.  I  have  often  admired  it  in  my  youthful  days,  with  its  Italian 
inscription—"  Prima  premio  Roberto  Milne,  Sco::ese,  Roma,"  with  its  date 
and  something  else  which  I  have  forgotten,  or  perhaps  never  understood,— 
Italian  being  in  those  days  as  great  a  stumbling-block  to  me  as  St.  Paul's 
doctrine  was  to  the  Greeks ;  and  I  feared  even  to  ask  this  architectural 
Aristarchus  anything  more  than  the  mere  subject  before  us.  He  was  a  man 
of  austere  manners,  of  violent  temper,  and  appeared  to  have  a  contempt  for 
every  art  but  his  own  and  for  every  person  but  himself.  In  some  of  his 
ebullitions  of  temper,  he  has  been  known  to  kick  the  clothes  and  tools  of 
workmen,  who  have  dared  to  reply  to  him,  out  of  windows  and  into  holes 
iT  the  streets,  and  has  been  obliged  to  fly  from  the  effects  of  their  excited 
wrath.  One  of  these,  an  Irishman,  said  that  "  Mr.  MiUen,"  as  he  called 
him,  "  was  a  rale  jintleman,  but  as  hot  as  pepper  and  as  proud  as  a  Lucifer." 
Peace  be  to  bis  remains,  which  quietly  repose  by  the  side  of  his  great  pre- 
decessor, in  that  noble  cathedral  which  was  built  by  the  one  and  sustained 
by  the  other.  _ 

This  architect  is  not  known  for  many  other  works  than  his  Blackfriars  - 
bridge  ;  a  few  bridges,  and  perhaps  one  or  two  mansions,  in  Scotland  ;  the 
buildings  and  machinery  of  the  New  River  company;  and  a  very  common- 
place elevation  to  the  east  front  of  Stationers'-hall,  Ludgate-hill.  The 
principal  employment  of  his  latter  years  was  that  of  architectural  curator  to 
St.  Paul's  cathedral,  architect  and  surveyor  of  buildings  to  the  Stationers' 
company,  and  engineer  to  the  New  River  company;  dividing  his  time 
betweeti  his  two  ofiicial  residences  at  either  end  of  that  river— its  spring  or 
source  at  Arawell,  near  Ware,  in  Hertfordshire,  and  its  other  end  at  Clerken- 
well,  erroneously  called  the  New  River  head,— it  being  the  reservoir  which 
supplies,  by  steam  machinery,  such  parts  of  the  metropolis  that  are  served 
by  the  company. 

Sir  Robert  Taylor,  a  man  of  great  capacity,  occupied  a  distinguished  sta- 
tion in  Tertio-Georgian  era.  He  was  one  of  the  chief  architects  to  the 
crown,  and  architect  to  that  opulent  body  the  Governor  and  Company  of  the 
Bank  'of  England,  when  it  began  to  expand  its  buildings  to  the  right  and  to 
the  left  of  that  comparatively  small  edifice  which  was  more  than  adequate  to 
its  necessities  on  its  establishment  in  the  reign  of  William  III.  He  had  much 
private  practice,  and  was  known  for  three-fourths  of  a  century  to  every 
architect,  surveyor,  builder,  and  lawyer  in  the  metropolis,  for  bis  celebrated, 
incomprehensible,  and  contradictory  Building  Act,  which  is  only  surpassed 
in  litigious  absurdities  by  its  successor.  He  educated  many  pupils,  to  whom 
he  gave  either  districts  under  the  Building  Act,  or  appointments  in  the  office 
of  the  Board  of  Works.  It  is  true,  that  none  of  them  proved  to  be  men  of 
taste;  but  they  were  all  thoroughly  men  of  businf.ss,  high  honour,  and 
ntegrity.  It  is  probable  that  he  intended  his  son  to  be  a  great  artist,  for  be 
gave  him  the  powerful  name  of  Michael  Angelo;  as  did  another  more  recent 
architect  name  his  scion  Christopher  Wren.  Poor  little  Christopher,  how- 
ever, died  young,  and  destroyed  all  hopes  of  his  rivalling  his  namesake  :  but 
Michael  Angelo  Taylor  lived  to  be  a  respectable  whig  member  of  parliament 
— tlie  best  tempered  whig  that  perhaps  ever  lived,  and  the  giver  of  the  best 
dinners  that  ever  did  honour  to  Spring-gardens. 

The  style  of  Sir  Robert  Taylor  was  founded  upon  the  best  Roman  exam- 
ples, resembling  in  its  finest  points  those  of  his  colemporary.  Sir  William 
Chambers ;  but  he  far  excelled  him  in  scientific  construction  and  sound 
building.  He  found  a  pretty  design  for  a  tetrastyle  portico  and  pediment, 
with  lateral  columns  of  a  very  elegantly-proportioned  Corinthian  order  raised 
upon  pedestals,  mi  Cbamhers's  work  on  "  Civil  Architecture,"  confessedly 
borrowed  from  an  anonymous  Italian  architect.  These  he  repeated  on  either 
»ide  of  the  coarse  Ionic  centtt  of  the  Bank  of  England  in  a  very  pretty  but 


unconnected  manner.  The  whole  of  this  front,  which  extended  from  the 
corner  of  Princes-street  to  Bartbolomew-lane,  has  been  replaced  by  the 
massive  and  masterly  composition  of  Soane,  of  which  more  will  be  said 
hereafter.  In  another  part  of  this  building  is  a  quadrangle  on  the  western 
side,  which  is  still  preserved  in  almost  its  original  freshness,  a  very  cholc« 
example  of  Taylor's  skilful  adaptation  of  this  tasteful  precedent  of  the 
Corinthian  order.  In  the  centre  is  a  pleasant  city  garden,  with  a  few 
verdant  lime  trees  that  give  variety  to  the  picture.  The  former  fafade,  next 
Threadneedle  street,  being  a  screen  wall  to  the  internal  edifices,  had  no 
apertures,  and  was  more  a  copy  from  Chambers's  work  than  the  one  in 
question  ;  which,  being  an  interior  court,  and  giving  light  to  the  director*' 
parlour  and  other  important  rooms  in  that  edifice,  is  decorated  by  a  series  of 
exquisitely-proportioned  Venetian  windows,  which  adds  a  charm  to  the  com- 
position  that  the  original  design  is  much  in  want  of.  There  is  not  an  eie- 
cuted  building  of  the  decorative  Greco-Romano  style  in  Europe,  that  more 
deserves  the  titles  of  tasteful  and  elegant  than  does  this  pretty  compositioi 
of  Sir  Robert  Taylor. 

The  two  islands  of  houses  that  stood  between  Threadneedle-street  and 
Cornhill,  called  Bank-buildings,  that  were  taken  down  to  make  way  for  the 
Royal  Exchange  and  the  open  area  on  its  western  front,  and  which  were 
occupied  by  some  banking-houses  and  insurance  companies,  were  a  master- 
piece of  street  architecture,  putting  situation  aside,  not  surpassed  by  any  in 
Europe.  Upon  a  massive  stylovate,  that  gave  height  and  light  to  the  base- 
ment stories,  was  raised  an  attached  colonnade  of  as  elegant  a  Roman-Dorie 
as  ever  emanated  from  the  pencil  of  a  modern  architect.  The  intercolum- 
niations  were  filled  with  doors  and  windows  as  necessity  and  internal  con- 
venience required,  deeply  recessed  and  with  bold  reveals  that  served  for 
every  purpose  of  office  or  shop.  The  upper  part  consisted  of  a  lofty 
elevation  of  well-proportioned  windows  with  architectural  stone  dressing*, 
with  that  breadth  between  them  which  characterise  all  this  architect'» 
works.  This  peculiar  characteristic  is  particularly  noticeable  in  the  lofty 
mansion  on  the  western  side  of  Tower-hill,  in  which  the  proportions  of  the 
windows  show  the  loftiness  of  the  stories  within.  This  character,  which 
gives  such  harmony  and  grandeur  to  the  elevations  of  Sir  Robert  Taylor, 
was  so  perplexing  to  the  architect  (?)  of  Phillimore-place,  Kensington,  that 
he  filled  the  interval  between  the  one  and  two-pair  stories  windows  with 
little  panels,  which,  if  left  open,  might  have  intimated  that  they  were 
windows  to  that  bungling  Italian  contrivance,  a  mezzanine  story ;  but  which 
he  rather  chose  to  fill  with  ornaments  (!)  of  sculptured  swags,  representing 
wet  cloths  hung  upon  pegs ; — he  would  doubtlessly  have  filled  Sir  Robert's 
broad  spaces  with  similar  imitations.  King  George  the  Third,  who  often 
passed  through  Kensington  in  his  route  from  London  to  Windsor,  named 
that  specimen  of  Kensingtonian  architecture,  Dishclout-row. 

Another  fine  specimen  of  Sir  Robert's  tasteful  design  is  almost  lost  in  the 
narrow  hut  wealthy  way  of  Lombard-street.  It  was  originally  erected  for  a 
banking-house,  but  is  now  occupied  by  the  Pelican  Life  .\ssurance  company, 
and  is  situated  on  the  north  side  of  the  street,  nearly  opposite  Abchurch- 
lane.  The  basement  story  is  formed  of  a  solid  stylovate,  which  serves  for  a 
base  to  the  Doric  order  of  the  lofty  ground  story.  It  is  of  the  same  classical 
Roman-Doric  that  he  used  in  the  Bank-buildings.  The  one-pair  story  i< 
lighted  by  three  well-proportioned  semicircular-headed  windows;  and  above, 
a  row  of  attic  windows,  at  such  a  distance  from  those  below  them  as  would 
have  induced  the  Kensington  architect  to  have  hung  out  his  flags  of  distres4. 
Every  admirer  of  architecture  should  take  a  view  of  this  excellent  design, 
before  the  genius  of  wide  streets  takes  it  away.  The  well  designed  group  of 
sculpture  by  De  Veare,  which  designates  the  nature  of  the  office,  and  dis- 
figures the  design,  must  not  be  taken  into  consideration  in  the  estimation  of 
the  architectural  beauties  of  the  edifice,  to  which  it  does  not  belong,  and 
can  only  be  considered  as  a  good  thing  ill  applied. 

A  smaller,  but  not  less  tasteful,  example  of  this  architect's  peculiar  skill 
is  to  be  found  in  the  pretty  villa  which  he  erected  for  Sir  Charles  .-Vsgill,  on 
the  margin  of  the  Thames  at  Richmond.  Without  a  column,  without  a 
pilaster,  without  anything  appertaining  to  the  five  orders, — with  nothing 
that  can  be  strictly  called  architectural  but  the  cantalived  cornice,  such  as 
used  by  Inigo  Jones  in  Covent-garden  church — he  has  composed  an  edifice 
so  picturesque  in  form,  and  playful  in  light  and  shade,  that  may  defy  compe- 
tition from  such  simple  materials.  The  centre  stands  forward  and  rises 
higher  than  the  two  attached  wings ;  a  three-windowed  bow  projecis  from 
the  centre  and  rises  the  entire  height ;  the  ground  story  is  rusticated  and 
surmounted  by  a  stringcourse  and  dadoed  moulding,  upon  vibicb  rests  the 
windows  of  the  one-pair  story ;  square  attic  windows  mark  the  upper  story 
of  the  centre,  and  the  projecting  cornice  crowns  it  in  front  and  sides ;  the 
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wings  form  semi-pediments,  resting  against  the  flanks  and  centre,  looking 
like  contreforts  or  buttresses  to  the  main  building.  The  eastern  and  west- 
ern fronts — for  there  are  no  flauk  walls — have  similar  bows  to  the  ground 
•tory,  only  the  upper  parts  of  which  form  balconies  to  the  superior  story. 

Looking  at  this  villa  from  the  opposite  side  of  the  river,  or  from  the  river 
itself,  the  pyramidal  form  of  the  composition,  aided  by  the  beautiful  trees 
and  scenery  which  surround  it,  give  it  an  indescribable  grace  of  picturesque 
beauty,  that  must  find  value  in  a  painter's  eye.  Had  the  architect  separated 
the  villa  from  the  road  by  a  parapet-wall  or  balustrade,  half  its  picturesque 
beauty  would  have  been  lost.  Instead  of  which,  he  has  enclosed  its  lawn 
by  a  mere  protective  row  of  iron  rails,  which  makes  the  river  appear  to  be 
part  and  parcel  of  the  design.  Nor  is  its  appearance  from  the  east  or  the 
west,  on  the  Richmond  side  of  the  river,  less  perfect  or  beautiful,  showing 
that  the  architect  must  have  designed  it  «i  masse  and  in  perspective,  like  a 
painter;  and  not  on  the  drawing-board,  with  a  T-square  and  compasses,  like 
a  carpenter. 

Surely  Sir  Robert  Taylor  must  take  his  place  among  the  greatest  of  Eng- 
iisb  architects. 

CTo  le  continued.J 


CANDIDUS'S    NOTE-BOOK. 
FASCICULUS  LXXV. 


"  I  must  have  liberly 
Withal,  83  large  a  charter  as  the  winds, 
To  blow  on  whom  I  please." 


I.  Now  that  Punch  has  pounced  upon  the  palace,  people  will,  perhaps, 
begin  to  open  their  eyes  to  that  architectural  enormity,  and  also  to  open 
their  mouths  pretty  freely  on  the  subject.  At  least  so  it  is  to  be  hoped, 
since  it  is  only  by  clamouring,  and  clamouring  very  loudly  indeed,  that  we 
can  hope  to  put  a  stop  to  similar  delinquencies  against  taste,  and  similar 
mismanagement  for  the  future.  One  would  hare  thought  that  just  after  the 
outcry  about  the  "  Arch  and  Statue,"  all  those  who  were  in  any  way  con- 
cerned with  the  projected  alteration  of  the  Palace,  would  have  exercised  a 
little  discretion,  and  paid  some  little  show  of  deference  to  public  feeling. 
Instead  of  which,  the  only  caution  taken  was  the  most  unhappy  one,  as  it 
now  proves,  of  precipitating  the  business  in  the  most  hurried  manner, — not 
altogether  without  reason,  though  a  very  bad  one,  for  never  would  the  public 
voice  have  sanctioned  such  a  design  for  the  occasion  as  that  which  received 
the  imprimatur  oi  parliament.  It  may  be  questioned  if  any  one  individual — 
even  any  one  of  those  who  affixed  their  signatures  to  the  designs  presented 
"to  both  Houses" — bestowed  any  sort  of  examination  upon  them.  If  they 
really  did  do  so,  what  is  to  be  thought  of  their  judgment  ?  Or  was  it  taken 
for  granted  that  the  designs  had  been  duly  examined  and  fully  considered  by 
some  responsible  authority  ?  Where  responsibility  for  the  choice  actually 
lies,  it  is  easier  to  guess  than  it  may  be  exactly  decorous  to  say.  Assuredly 
not  with  the  architect  himself,  for  his  incapacity  would  have  been  harmless, 
bad  it  not  been  for  the  incapacity  of  judgment  or  careless  indiscretion  which 
suffered  him  to  be  employed.  The  lady  who  can  dismiss  a  minister  from  her 
council  board,  can  surely  dismiss  an  architect  from  her  service.  At  any 
rate  there  was  no  necessity  for  her  employing  that  particular  architect  on  an 
occasion  that  did  not  fall  within  the  course  of  his  usual  official  duties. 

II.  Buckingham  Palace  looks  if  not  exactly  more  insignificant  in  style,  of 
far  more  plebeian  quality  than  before,  and  is,  besides,  greatly  worse  than 
ever  as  an  architectural  composition,  the  addition  to  it  forming  a  lumpish 
mass,  which,  owing  to  its  jutting  out  abruptly  from  the  two  low  wings  which 
are  left  standing,  seems  to  encroach  upon  and  disfigure  the  Park.  Previous 
to  the  alteration,  the  principal  mass  of  building  had  at  any  rate  an  architec- 
tural framing  to  it,  whereas  the  present  "  fafade"  has  none.  Not  only  do 
the  above-mentioned  portions  not  belong  to  it,  but  they  cause  it  to  appear 
more  lumpish — more  of  an  excrescence  than  it  otherwise  might  do. — Were 
royal  palaces  erected  every  day,  we  could  tolerate  a  few  blunders  now  and 
then,  in  the  hope  of  obtaining  something  very  much  better  the  next  time; 
but  such  not  being  the  case,  the  utmost  ought  to  be  made  of  the  opportunity 
which  actually  occurs  ;  every  possible  precaution  ought  to  be  taken  to  insure 
Bol  a  merely  good,  but  a  very  superior  design  ;  and  Mr.  Blore's  most  assuredly 
does  kot  answer  to  such  character,  siuce  apart  from  all  its  other  uumerous 


deficiencies,  it  does  not  exhibit  a  single  touch  of  imagination,  or  fancy,  or 
artistic  feeling.  In  sad  and  sober  truth,  the  design  is  nothing  more  or  less 
than  the  production  of  a  Pecksniffian  drawing-board.  Altogether  of  the 
most  ordinary  quality,  it  manifests  impotence  of  conception,  and  total  want 
of  imagination  and  fancy,  whether  as  regards  the  whole  or  the  separate  parts. 
Yet,  as  the  building  stood  before  it  was  begun  to  be  doctored,  there  was 
much  in  it  to  prompt  contrivance,  since  it  held  out  many  tolerably  obvious 
bints  for  improvement,  all  which  have  now  been  overlooked.  As  far  as  the 
public  are  concerned  with  it,  the  Palace  is  worse  than  ever— a  more  de- 
cidedly offensive  architectural  object  than  before,  and  the  very  reverse  of  any 
improvement  to  the  Park.  And  what  renders  the  matter  all  the  more  pro- 
vokingly  vexatious  is  that  not  the  slightest  pains  were  taken  to  endeavour  to 
satisfy  the  public.  Vast  indeed  must  have  been  the  opinion  of,  and  the  con- 
fidence  in,  Mr.  Blore's  talent,  to  abide  by  such  a  "  Hohson's  choice,"  with- 
out letting  there  be  even  so  much  as  a  chance  for  anything  more  worthy  the 
occasion  being  produced.  One  thing  at  least  ought  to  have  been  seriously 
considered,  namely,  that  little  less  than  assured  certainty  of  success  war- 
ranted  the  risking  such  a  decisive  step  as  the  one  taken, — one  that  only  the 
most  complete  success  could  justify.  Had  we  been  taken  by  an  agreeable 
surprise, — had— after  all  the  misgivings  and  apprehensions  excited  by  very 
suspicious  mysteriousness — the  new  facade  burst  upon  us  arrayed  in  beauty 
and  magnificence,  there  could  then  have  been  no  question  as  to  the  propriety 
of  a  mode  uf  procedure  that  might  up  to  that  time  have  appeared  both  arbi- 
trary and  injudicious,  both  of  which,  we  conceive,  it  will  be  considered  now. 
As  the  patron  of  the  Institute  of  British  Architects,  her  Majesty  might  surely 
have  afforded  those  whom  she  so  royally  and  graciously  countenances,  the 
opportunity  of  exerting  their  talents  on  an  occasion  that  ought  to  have  in- 
spirited and  inspired  them.  There  are  persons  in  the  world  who  are  sa 
exceedingly  clever  and  Machiavellian  that  they  over-reach  and  cheat  them- 
selves ;  who  has  done  so  in  this  particular  instance,  we  will  not  say ;  nor 
should  we  so  much  care,  were  it  not  that  John  Bull  pays  for  all  in  more 
ways  than  one, — not  in  pocket  merely,  but  in  reputation  also.  Foreigners 
will  now  have  fresh  cause  to  sneer  at  bis  taste,  or  the  taste  foisted  upon 
bim.  They — happy  dogs !  may  grin,  while  we  can  only  groan.  As  to  Mr. 
Blore,  he  may  console  himself  one  way,  since  he  may  now  truly  remark  with 
Byron,  that  he  got  up  one  morning  and  found  himself  famous — his  name  in 
everybody's  mouth,  from  north  to  south,— his  fame  (not  quite  the  best) 
spreading  wide  from  east  to  west,  or  what's  the  same,  spreading  at  least 
from  west  to  east.  Still  no  one  cries  encore !  to  the  achievements  of  the 
far-famed  Blore. 

III.  Should  the  Architectural  Association  act  up  to  its  professions  and 
intentions,  much  benefit  may  be  anticipated  from  it.  It  promises  to  call 
the  attention  of  the  student  to  what  is  so  greatly  neglected,  or  rather 
altogether  overlooked,  in  his  ordinary  professional  education — namely, 
artistic  apprehension  of  architecture,  as  distinct  from  mere  building,  in  its 
quality  of  fine  art.  The  Association  consists  chiefly  of  juniors, — and  it  is 
to  the  juniors  and  the  rising  generation  in  the  profession,  that  we  must  look 
forward  for  more  liberal,  enlarged,  and  worthy  notions  than  those  which 
have  hitherto  prevailed  in  these  latter  times,  when  the  art  has  degenerated 
info  what  is  little  more  than  empirical  routine  on  the  one  hand,  and 
twaddling  pedantry  on  the  other.  Since  they  seem  so  disposed,  let  the 
seniors  in  the  profession  go  comfortably  to  sleep,  provided  the  juniors  are 
awake,  and  awake  a  better  state  of  things.  Let  them  boldly  break  the 
trammels  in  which  their  art  has  so  long  been  confined, — fetters  of  unbend- 
ing iron  to  the  timid  and  the  weak,  but  feeble  as  cobwebs  to  the  firm  and 
the  resolute, — the  mere  flimsy  spider-spinnings  of  pedantic  brains. 

IV.  The  nation  is,  it  seems — at  least,  according  to  some  people's  fan- 
cies— very  much  richer  than  it  was  a  short  time  ago,  in  consequence  of 
the  prodigiously  valuable  acquisition  of  Shakspeare's  House — the  only 
bouse,  by  the  by,  that  can  be  called  his,  he  being  now  ejected  and  kicked 
out  from  his  legitimate  dramatic  domicile — the  theatre.  Shakspeare's 
House  !  what  an  immense  quantity  of  drivelling  sentiment  was  poured 
out  just  before  the  time  of  the  sale  of  that  rubbishly  old  tenement !  Yet 
we  laugh  and  sneer  at,  and  ridicule  the  reverence  of  Roman  Catholics  for 
relics  as  besotted  superstition, — our  own  Protestant  superstitions  being  at 
the  same  lime  not  a  whit  less  absurd  and  crazy.  However  others  may  be 
atTected  at  the  sight  of  them,  I  know  not ;  but  such  vulgar  objects  as 
Wilkie's  palette,  in  the  pedestal  of  his  statue  at  the  National  Gallery,  and 
Nelson's  coat,  in  the  Painted-hall  at  Greenwich,  only  excite  my  ihoroagk 
contempt,  as  the  veriest  buffoonery  aping  reverential  admiration  and  afl'ec- 
tion.  This  species  of  superstition  becomes  little  less  than  dowurigkit 
imbecillity,  when  the  objects  uf  it  are  absolutely  iDsiguificaut  and  yDiBttr- 


342 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[Nov. 


estiog  in  theniselres,  and  have  no  other  value  than  their  very  problematical 
genuineness, — as  is  the  esse  with  the  two  reliques  afore-named,  it  being 
just  as  likely  as  not  that  that  identical  palette  was  never  in  U'ilkie's 
bands,  or  that  identical  coat  upon  Nelson's  back.  Again,  as  to  Shaks- 
peare's  House,  it  is  quite  certain  that  no  such  inviolable  precautions  were 
taken  to  preserve  it  for  ever  and  a  day  iutact,  as  were  taken  by  Soane  to 
maintain  his  domicile  in  all  its  pristine  excellence. 

V,  That  our  late  Ureekomania  should  now  be  greatly  chilled,  is  no 
wonder,  for  our  Grecianism  had  fairly  worn  itself  out.  It  was  in  a  manner 
starved  to  death,  owing  to  its  not  haviug  received  the  slightest  nourish- 
ment from  any  new  ideas  iufused  into  it.  Nothing  more  was  made  of  it 
than  just  what  it  was  at  first.  Instead  of  attempting  to  treat  it  with  free 
artistic  gusto,  to  mould  it  according  to  actual  circumstances,  and  also  to 
keep  up  consistently,  through  every  part  of  a  building,  the  style  so  dic- 
tated, we  contented  ourselves  with  little  more  than  copying  in  the  most 
humdrum  manner  the  fronts  of  ancient  temples  for  classical  porticoes, 
with  no  other  variations  than  Doric,  Ionic,  and  Corinthian — tetrastyle, 
hexastyle,  and  oclastyle.  Nearly  one  and  all  were  the  merest  mechanical 
copies;  and  precisely  the  same  examples  were  repeated  over  aud  over 
again,  in  the  most  wearisome  manner.  It  seemed  as  if  we  were  ambitious 
of  rendering  the  scanty  resources  of  design  afforded  by  Grecian  architec- 
ture, even  when  availed  of  to  its  fullest  extent,  still  more  scanty,  by 
exploding  all  but  one  or  two  of  the  most  familiar  examples.  Nor  was 
penury  of  ideas  and  inventive  taste  all,  there  being  also,  for  the  most  part, 
great  penuriousness  in  the  general  design  of  the  buildings  themselves  and 
their  execution.  In  many  instances,  even  the  ordinary  decencies  of  design 
were  wholly  disregarded, — wherefore,  in  spite  of  their  Greek  columns, 
the  would-be  classical  structures  proclaimed  themselves  to  be  arrant 
C'ockneyism,  and  that  of  the  very  worst  and  most  vulgar  kind  of  all, 
because  accompanied  by  despicably  paltry  alTectations.  Nevertheless, 
such  things  were  admired, — were  complimented  in  newspapers,  and  ex- 
lolled  in  guide-books,  which  exultingly  called  the  attention  of  visitors  to 
what  they  described  as  "a  great  ornament  to  our  town." — In  a  word,  we 
had,  by  the  unhappy  use  we  made  of  it,  converted  Greek  architecture 
into  the  most  humdrum  sort  of  design.  Nay,  it  seems  to  have  paralysed 
our  powers  of  design  and  composition  altogether,  so  that  the  only  alterna- 
tive left  us  was  to  escape  tiom  it  by  plunging  headlong  into  the  Gothic  and 
Italian  styles. 

\l.  No  one  can  say  that  I  do  not  encore  Buckingham  Palace,  after  one 
fashion  at  least ;  for  my  pen  is  itching  to  twitch  at  it  again — U  void  ! 

One  vast  difference,  I  ween. 
Little  Florence  between 
And  our  huge  overgrown  city, 

Is — to  speak  more  in  grief  than  In  malice — 
The  first  has  the  palace  whose  name  is  the  PittI, 

We,  a  petty  and  pitiful  palace. 

We  groan,  we  grin  by  turns  at  it,  nor  groan  the  less  when  we  consider 
what  our  neighbours  have  lately  made  of  their — not  royal,  but  municipal 
palace,  the  Hotel  de  Ville  at  Paris,  whose  Grand  Gallery,  or  baoquetting- 
room,  quite  eclipses  our  House  of  Peers,  and  all  else  that  is  contemplated 
for  the  interior  of  the  Palace  of  Westminster. 

VII.  A  Real  Architectural  Dictionary  is  a  desideratum  not  likely  to  be 
speedily  supplied.  By  real  is  to  be  understood  one  which  treats  of  things; 
one  therefore,  which,  instead  of  confining  itself — if  not  exactly  to  mere  defini- 
tions, to  a  very  brief  account  of  the  respective  matters,  should  enter  fully 
into  the  subjects  connected  with  the  terms  explained,  aud  supposing  a  work 
to  be  executed  satisfactorily,  some  of  the  articles  would  require  to  be  of 
considerable  length.  And  to  be  well  executed,  it  ought  to  be  exclusively 
architectural,  otherwise  it  would  exceed  all  convenient  bounds,  there  being 
a  very  great  deal,  hitlierto  scarcely  touched  at  all  in  any  shape,  that  would 
come  under  cognizance  in  such  a  work.  In  fact,  as  compared  with  its 
mass  and  the  number  of  publications  belonging  to  it,  architectural  litera- 
ture is  remarkably  meagre  as  to  substance,  and  in  regard  to  information  to 
be  derived  from  it.  The  greater  portion  consists  of  what  is  very  little 
more  than  repetition,  and  that  mere  compilation,  with  scarcely  so  much  as 
a  fresh  thought  or  remark  iufused  into  it.  VVhat  work  can  we  find  which 
goes  into  the  subject — and  a  very  important  and  highly  interesting  one  it 
'3 — of  architectural  Composition?  In  fact,  the  term  itself  is  altogether 
ignored  in  dictionaries  calling  themselves  architectural  ones,  although  it 
would  aB'ord  matter  not  merely  for  pages,  but  for  entire  volumes.  Never- 
theless, not  so  much  as  a  single  one  on  it  has  been  produced.  "  Effect" — 
which,  by  the  by,  belongs  to  and  is  included  in  Composition— is  another 
term  that  would  form  an  article  of  some  length  in  a  dictionary  of  the  kind 
in  question.      A  great  number  of  other  terms,   expressive  of  different 


qualities  and  characters,  but  now  rendered  almost  nnmeaning  by  thg 
indiscriminate  aud  ignorant  manner  m  which  they  are  applied — often  at 
mere  random — would  require  to  be  introduced,  and  to  be  most  carefully 
analyzed  and  explained, — explained  moreover  by  copious  instances  and 
examples  ;  because,  without  such  express  elucidation,  criticism  becomes 
mere  fumbling  iu  the  dark,  whereas  in  architecture  it  cannot  possibly  be 
rendered  too  definite  and  exact.  Take  "Simplicity," — ask  any  man  sup- 
posed to  be  tolerably  im  /(ii(  in  architecture  what  he  understands  by  it, 
and  instead  of  an  intelligible  reply  you  will  get  a  vast  deal  of  hemming 
and  ha'  ing,  and  perhaps  at  last  the  very  profound  information  that  Sjin- 
pllcily  is — Simplicity  ;  and  so  throughout  the  entire  list.  Not  least  strange 
of  all  is  it,  ihat  iu  dictionaries,  glossaries,  or  whatever  else  they  are  styled, 
of  the  class  alluded  to,  no  notice  is  taken  of  such  exceedingly  obvious 
terms  as  Cinque-cento,  [Renaissance,  Kococo,  Louis  Quatorze  mode,  or 
Italian  style  generally,  with  the  Florentine  and  Venetian  in  particular. 
What  exemplary  attention  Nicholson  bestowed  on  his  Architectural  Dic- 
tionary may  be  conceived  from  the  almost  incredible  fact  of  his  omitting, 
in(er  uii«,  the  term  "Spire;"  one  which,  if  properly  drawn  up,  would 
have  brought  together  some  account  and  description  of  all  the  principal 
structures  of  that  class.  Both  "Campanile"  and  "Belvedere  Tower" 
might  also  be  made  to  furnish  very  interesting  articles.  There  are  besides 
a  prodigious  number  of  similar  matters  and  terms,  which,  if  not  exactly 
passed  over  altogether,  have  hiiherto  been  dismissed  with  exceedingly 
jejune  notices  of  them.  As  far  as  it  goes,  Parker's  Glossary  is  the  best 
work  we  have  of  the  kind,  is  economical  in  form  and  admirable  in  some 
of  its  wood-cut  illustrations  ;  but  it  is  so  exclusively  mediaeval,  that  it 
would  have  been  better  had  it  confined  itself  entirely  to  the  architecture  of 
that  period,  without  pretending  to  embrace  "  Grecian,  Roman,  and  Ita- 
lian," which  are  treated  so  very  begrudglngly  as  to  be  made  to  appear 
comparatively  quite  secondary,  if  not  actually  unworthy;  whereas,  in  a 
work  of  the  kind,  whatever  is  introduced  at  all,  ought  to  obtain  due  and 
impartial  attention.  Had  the  last-mentioned  styles  been  omitted  by  Par- 
ker, as  not  coming  within  his  plan,  there  would  then  have  been  an  opening 
for  a  similar  illustrated  "  Glossary,"  exclusively  devoted  in  turn  to  them. 


VENICE;    AND  HER  ARTS. 

By    Frederick    Ldsh. 

O  Italy,  the  fallen  1  once  thy  soul 

Of  high  anl  noble  impulses  was  full, 

And  in  its  lofty  might  corild  spurn  controiU, 

Aud  find  a  place  tor  all  things  beautiful. 

Noble  and  lovely  in  thy  pride  thou  wert ; — 

O  wherefore  could'st  thou  bear  to  stoop  so  low? 

Better  have  died  thy  freedom  to  assert. 

Than  tamely  crouch  'neath  the  degrading  blow  ! 

But  the  vast  Knowledge  which  o'er  earth's  wide  plftiRS, 

Is  sweeping  like  a  mighty  rushing  wind. 

Has  reach'd  e'en  thee,  aud  iu  thy  languid  veins 

The  pulse  is  quick'nlng— to  thyself  be  kind, 

Call  back  the  old  high  feelings  to  thine  heart. 

And  let  it  glow  once  more  with  Freedom,  Truth,  and  Art ! 

Anne  A.  Fremont. 

A  city,  like  Venice,  so  extraordinary  in  its  position  ;  rising  out  of  the 
sea  as  if  by  enchantment ;  presenting  so  many  picturesque  appearances  ; 
and  unfolding  in  the  pages  of  its  history  so  much  of  the  fairy-tale  and 
romance,  cannot  but  be  beheld  with  emotions  the  most  lively  and  enthusi- 
astic. In  many  respects,  she  is  not  unlike  what  we  conceive  from  descrip- 
tion ancient  Tyre  to  have  been,  and  fully  deserves  the  eulogium  that  was 
passed  upon  that  celebrated  capital : — "  Thou  art  a  merchant  of  the  people 

for  many  isles thy  borders  are  in  the  midst  of  the  seas,  thy  builders 

have  perfected  thy  beauty.. ..  princes  were  thy  merchants,  and  occupied 
in  thy  fairs ;  and  chief  of  all  spices,  with  all  precious  stones  and  gold  and 
chests  of  rich  apparel,  were  amongst  thy  merchandise. . . .  thou  wast  re- 
plenished and  made  very  glorious  iu  the  midst  of  the  seas."* 

The  sensations  which  Venice  produces  are  the  more  powerfully  pre- 
served, from  the  fact  that  the  spot,  which  has  witnessed  some  of  the  most 
interesting  events  that  have  occurred  in  Europe,  and  which  displays  some 
of  the  most  wonderful  and  curious  creations  of  the  ingenuity  of  man, 
receives  a  considerable  degree  of  its  splendour  and  attraction  from  the 
beautiful  climate  and  glowing  sun  of  the  Adriatic,  in  which  it  was  cradled. 
Viewed  when  her  spires,  her  cupolas,  and  palaces  are  suffused  with  the 

•  Ezeklel,  chap.  27. 
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ruby  rays  of  the  setting  sun,  or  repose  in  the  silvery  moonlight;  at  Ave 
Maria,  when  the  bells  proclaim  the  hour  of  prayer,  or  music  sends  forth 
its  streams  of  harmony  from  the  crowded  Piazza ;  or  at  midnight,  when 
the  impassioned  notes  of  some  gondolier's  song  or  lover's  serenade  alone 
break  the  prevailing  tranquility  ; — the  sounds  and  the  emotions  which  are 
then  heard  and  experienced — the  purity  and  intensity  of  which  are  in- 
creased by  a  profound  silence  and  a  still  atmosphere — impress  this  city 
of  poetry  and  song  for  ever  upon  our  recollection. 

Venice  is  proverbial,  even  in  Italy,  for  the  beauty  of  her  sunsets,  and 
it  will  not  be  a  matter  of  surprise  to  those  who  consider  the  influence  of 
external  objects  over  the  feelings  and  imagination,  why  the  Venetian 
painters — Giorgione,  Titian,  Tintoretto,  &c, — acquired  such  perfection  of 
colouring,  and  warmed  the  subjects  depicted  on  their  canvas  with  the 
resplendent  hues  of  their  native  skies.  A  clear  perception  of  the  beautiful 
in  nature  ;  a  lively  fancy  easily  captivatid  by  the  charms  of  that  colour 
which  surrounded  them,  joined  to  a  power  of  imitation  which  enabled 
them  to  express  it  in  their  productions,  making  their  pictures  look  as 
though  the  sun  shed  its  dyes  of  gold,  vermilion,  and  purple  upon  them, — 
stamped  the  golden  period  of  the  Venetian  school  of  painting  with  a 
magical  brilliancy  and  splendoui  of  colouring,  which,  as  it  sprung  out  of 
natural  feelings,  and  was  grounded  on  the  most  poetical  associations,  so 
it  was  the  beautiful  and  striking  feature  that  characterized  this  school  ; 
a  palm  of  merit  which  none  other  has  been  able  to  dispute  with  them. 
Although  belonging  to  the  ornamental  style — placed  by  Keynolds  in  the 
second  rank  next  to  the  grand  style,  and  considered  inferior  to  the  Roman — 
yet  "  the  national  genius,"  as  Lanzi  says,  "  always  lively  and  joyous, 
sought  to  develope  itself  in  more  brilliant  colours  than  those  of  any  other 
school ;"  and  we  trace  this  feeling  not  only  in  their  architecture  and  in  the 
architectural  accessories  of  their  pictures,  but  tind  it  entering  into  every 
thing  they  undertake,  and  investing  with  greater  show  and  pomp  their 
favourite  festivals,  their  regattas,  processions,  and  all  their  public  exhibi- 
tions. Besides,  the  climate  and  scenery  of  Venice — without  even  referring 
to  those  popular  games  and  festivals,  which  were  so  many  theatres  for 
poetry  and  opportunities  for  displaying  the  artistic  talent  of  the  people — 
demanded  from  the  arts  a  degree  of  splendour  which  in  other  places 
would  have  been  deemed  superfluous  and  ostentatious.  Those  arts,  more- 
over, in  contributing  to  the  scenery,  were  in  return  heightened  by  the 
climate ;  all  received  additional  lustre  from  the  pure  light  under  which 
they  were  exhibited.  It  is  this  which  so  strongly  augments  the  effect  of 
every  feature  of  the  landscape  ;  and,  at  the  same  time,  leaves  such  vivid 
impressions  on  the  spectator  :  which  makes  the  foliage  of  the  trees  glow 
like  emerald  ;  and  the  islands  and  gardens  seem  as  though  they  floated  in 
a  sea  of  sapphire. 

It  is  this  climate — the  luminous,  phosphoric  haze  that  warms  and  gilds 
and  shines  upon  Venice — as  well  as  the  oriental  aspect  of  the  city — 
which  the  traveller  gazing  upon  knows  to  be  the  chosen  abode  of  the 
genius  of  the  arts  and  poetry  ;  and  as  such,  although  the  hackneyed 
sounds  of  the  world  are  removed  from  it — though  it  never  hears  the  tramp 
of  horse  or  the  "car  rattling  o'er  the  stony  street" — yet  he  will  not  expe- 
rience the  melancholy  and  depression  that  is  engendered  beneath  the 
gloom  of  the  lengthened  arcades  of  Bologna,  or  the  solitary,  deserted 
streets  of  Ferrara. 

The  poet  or  artist,  yielding  to  the  charms  which  are  scattered  over 
Venice  in  such  profusion  ;  looking  upon  the  pearls  and  precious  stones 
which  shine  in  the  crown  of  the  Queen  of  the  Adriatic ;  the  dazzling  robe 
in  which  she  is  arrayed,  as  she  sits  "  enthroned  on  her  hundred  isles  ;"  as 
be  listens  to  the  tones  of  sweetest  melody,  and  catches  the  perfume  of 
delicious  fragrance  as  he  glides  over  canals  meandering 


■  by  many  a  dome 


Mosque-like,  and  many  a  stately  portico. 

The  statues  rang'd  along  an  azure  sky; 

By  many  a  pile  in  more  than  Eastern  pride, 

Of  old  the  residence  of  merchanc-klngs  ; 

The  fronts  of  some,  tho'  Time  had  shatter'd  them. 

Still  glowing  with  the  richest  hues  of  art. 

As  tho'  the  wealth  within  them  had  run  o'er  ;"* 

will  feel  that  this  city,  selected  as  it  was  for  enacting,  as  it  must  have 

enhanced,  those  pageantries  and  ceremonials  for  which  it  was  renowned 

in  the  days  of  its  republic,  must  suggest  to  the   Venetians  of  the  present 

day,  when  thinking  of  its  faded  glories,  the  lamentation,  so  applicable  to 

many  other  cities  of  the  past — Venezia!    Venezia.'    Venezia/    Venezia, 

non  i  piil  com'  era  prima  ! 

*  Rogers's  poem  of  "  Italy." 


It  cannot  be  unprolitable  or  uninteresting  to  allude  to  some  of  the  arts 
which  adorn  this  beautiful  city,— arts  of  which  it  has  been  miserably; 
despoiled  by  wars  ;  yet  of  which,  sufficient  remains  to  convince  us  that 
they  were  cultivated  and  brought  by  the  Venetians  to  a  very  high  degree 
of  splendour.  Sausovino,  their  historian,  acquaints  us,  that  in  the  most 
flourishing  period  of  Venice,  there  was  not  a  city  in  the  world  which  pos- 
sessed so  many  works  collected  from  antiquity,  or  could  boast  of  such 
large  galleries  of  pictures,  statues,  bassi-relievi,  bronzes,  engraved  stones 
and  metals,  mosaics,  tapestries,  and  all  kinds  of  inlaid  work  ;  and  that 
the  opulent  citizens  and  wealthy  patricians,  ambitious  to  amass  everything 
that  was  a  token  of  wealth,  indication  of  commerce,  or  evidence  of  refine- 
ment, endeavoured  to  outvie  each  oiher  in  the  number  and  beauty  of  these 
productions.  But  these  were  acquired,  perhaps,  more  from  foreign,  than 
from  the  sources  of  their  own  country  :  and  the  slightest  investigation  into 
the  history  of  this  city,  and  the  causes  of  ils  greatness  and  wealth,  soon 
lays  open  to  us  the  beneticial  tendency  of  commerce  upon  the  arts — and 
through  this  channel,  a  way  to  their  increase  and  prosperity.  The  enter- 
prising and  "devoted  bands  of  patriots,"  who,  driven  by  Attila,  set  to 
work,  like  beavers,  and  built  Venice  on  wooden  piles  in  the  ebbing  and 
flowing  tide,  would  not  be  wanting,  nor  their  sons  neither,  in  their  com- 
mand over  the  riches  of  the  East,  inc.,  by  ploughing  the  ocean  and  navi- 
gating along  the  ancient  seats  of  the  fine  arts  upon  the  Asiatic  and 
Grecian  coasts,  the  shores  of  the  tropical  peninsulas,  and  the  islands 
which  stud  the  Archipelago,  for  the  purpose  of  there  founding  colonies 
and  emporiums  of  commerce — by  means  of  intercourse  with  which,  their 
first  city  would  grow  rich,  beautiful,  and  prosperous.  And  such  was  the 
case.  The  treasures  of  art  and  the  relics  of  antiquity,  accumulated 
from  foreign  countries,  were  contributed  towards  the  adorning  of  churches 
and  public  edifices ;  were  the  cause  of  that  ornamental  character,  yet 
heterogeneous  mixture,  which  we  see  in  many  of  the  buildings  ;  and  many 
of  them  enriched,  and  slill  exist  in,  the  galleries  of  the  old  palaces  of  the 
Pisani,  Contarini,  Cornari,  Grimani,  and  of  other  ancient  patrician  fami- 
lies ; —  each  of  which,  whilst  displaying  an  example  of  curious  and 
beautiful  architecture  in  itself,  contains  also  a  museum  for  the  study 
and  admiration  of  the  antique. 

The  influence  of  commerce  over  the  fine  arts  of  Venice  was  great;  and 
although  the  state  could  not  boast  of  much  extent  of  territory,  nor  a  large 
amount  of  population — yet,  by  extending  their  commercial  relations  with 
other  countries,  and  imitating  as  it  were  the  example  of  ancient  Tyre  or 
Carthage,  their  fame  and  their  sovereignty  was  conspicuous,  and  excited 
the  envy  of  many  a  cotemporary  republic.  The  skilled  pilots  who  traf- 
ficked in  the  marts  of  the  Levant,  and  brought  home  cunning  artificers 
from  Arabia,  and  Grecian  artists  from  the  Lower  Empire,  were  the  tru« 
pioneers  of  civilization.  To  the  labours  of  these  foreigners,  Venice  and 
the  Venetians  are  greatly  indebted, — not  only  for  the  Byzantine  architec- 
ture of  St,  Mark  (of  which  they  are  so  justly  proud),  and  of  many  other 
of  the  earlier  edifices  in  this  style,  but  likewise  to  the  curious  art  of 
mosaic  and  various  tesselated  work  with  which  it  abounds.  These 
picture-like  representations,  so  particularly  appropriate  to  the  decorations 
of  either  Gothic  or  Byzantine  churches,  possess  distinguished  advantages 
over  frescoes,  in  point  of  permanency  of  colour.  Many  very  ancient 
specimens  still  remain — even  such  as  have  been  exposed  to  the  action  of 
the  open  air,  although  their  durability  is  seldom  put  to  this  trial ;  yet,  in 
the  case  of  fresco-paintings  which  have  been  exposed  to  the  sirocco  and 
the  sea-breezes,  the  vividness  of  their  original  tints  has  entirely  faded 
away, — the  subject,  under  such  influences,  being  sometimes  scarcely 
discernible. 

The  early  mosaics  extant  in  Venice  are  considered  by  some  writers  as 
being  the  first  essays  of  the  art  of  painting  in  that  city  ;  but,  as  Lanzi 
remarks,  in  his  account  of  the  Venetian  painters— "the  artificers,  however 
rude,  must  have  been  acquainted,  in  some  degree,  with  the  art  of  painting; 
none  being  enabled  to  work  in  mosaic  who  had  not  previously  designed 
and  coloured,  upon  pasteboard  or  cartoon,  the  composition  they  intended 
to  execute."* 

The  same  author  mentions  some  mosaics  of  Grado,  wrought  in  the  sixth 
century  (a  century  or  more  after  the  foundation  of  Venice,  which  was 
about  A. D.  451),  those  of  Torcello,  and  a  few  other  specimens  that  appeared 
in  Venice,  in  the  islands,  and  in  Terra  Firma,  produced  at  periods  subse- 
quent to  the  increase  of  the  grandeur  of  the  Venetian  state,  which  attained 
its  climax  soon  after  the  taking  of  Constantinople,  in  1204.     About  tk* 

*  Roscoe's  Translatioa. 
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year  1070,  the  Doge  Selvo  invited  mosaic-workers  from  the  capital  of 
Byzantium,  to  adorn  the  basilica  of  St.  Mark,  for  in  that  the  Venetians 
were  desirous  to  emulate  or  surpass  the  church  of  S.  Sophia.  Andrea 
Tafi,  a  Florentine,  cotemporary  with  Cimabue,  studied  under  those 
fJrecian  artists;  from  whom  he  obtained  ihe  materials  of  that  fame  which 
he  afterwards  acquired  in  the  mosaics  executed  by  him  in  the  baptistery 
•  f  bis  native  city  :  and  hence  it  is  the  opinion  of  Flaxman,*  that  the 
elements,  as  well  as  the  perfection  of  the  arts,  have  always  been  received, 
either  inimedialely  or  intermediately,  from  the  Greeks,  by  Western 
Europe  ;  although,  he  adds,  this  has  been  denied  by  Vasari — and,  as  far 
as  concerns  the  Greek  Christian  paintings,  does  not  seem  to  have  been 
even  suspected  by  Winckelmann. 

There  are  two  sorts  of  mosaics,  as  they  are  also  referable  to  two  different 
epochs.  The  most  ancient  belong  to  the  foundation  of  the  basilica  of 
St.  Mark  (at  the  close  of  the  tenth  century),  and  to  the  first  introduction 
of  this  art  into  Italy  from  the  Byzantines.  The  famous  Pala  il'Oro  was 
executed  by  the  mosaicisti  of  the  first  period,  and  which,  entirely  com- 
posed of  plates  and  figures  of  gold  and  silver  upon  enamel,  offers  a 
beautiful  example  of  the  rich  and  elaborate  workmanship  of  the  Greeks 
of  the  Lower  Empire.  The  mosaics  which  for  contra-disiinction  we  might 
rail  modern,  were  commenced  in  the  latter  years  of  the  fifleeuth  century, 
and  are  attributed  chiefly  to  the  two  brothers  Zuccati,  Francesco  and 
Valerio,  sons  of  the  painter  Sebastiano  Zuccati,  of  Trevisa,  who  instructed 
Titian  in  the  elementary  lessons  of  drawing.  The  Zuccati  executed  these 
mosaics  by  means  of  cartoons,  drawn  by  the  best  artists  of  the  time,  and 
from  copies  furnished  by  Titian  or  Tintoretto.  The  subjects  are  generally 
conceived  from  the  descriptions  of  the  Old  and  New  Testaments. t 

What,  even  at  the  present  day,  is  so  rich  and  splendid  in  St.  Mark's,  are 
the  vaults  of  burnished  gold ;  and  it  is  these,  with  the  sheen  of  various 
metals,  bronze,  silver,  and  sparkling  stones — vielng  with  the  most  bril- 
liantly-painted ornaments,  Moorish  and  Byzantine — which  give  such  a 
strong  oriental  character  to  this  singular  and  interesting  pile.  The  inlay- 
ing of  figures  in  coloured  pieces  of  stone  on  a  surface  of  gold,  perfectly 
corresponds  with,  and  is  analogous  in  effect  to,  Ihe  pictures  of  the  Greeks, 
which  were  invariably  painted  on  a  golden  background.  Covering  wood 
and  other  substances  with  this  valuable  material  was  common  among  the 
Egypiiana,  and  was  extensively  practised  by  all  the  nations  of  antiquity. 
Vestises  of  gold  leaves  and  gilded  ornaments  are  still  traceable  in  the  ruins 
of  many  ancient  edifices  in  Greece,  Persia,  Arabia,  Italy,  and  other  coun- 
tries; and  are  often  found  in  a  high  slate  of  preservation.  Although  the 
golden  vaults  of  San  Marco  may  be  tarnished  by  time,  still  it  is  easy  to 
imagine  how  very  beautiful  must  have  been  their  appearance  in  by-gone 
days.  The  early  Venelian  painters  used  gold  in  their  pictures,  as  if  they 
thought  it  indispensable  to  the  due  representation  of  the  gorgeous  J'Hes 
which  were  celebrated  iu  their  city  :  Gentile  Bellini  may  be  mentioned  as 
an  instance,  in  his  painting  of  the  religious  ceremony  of  Corpus  Domini, 
in  the  Piazza  di  San  Marco.  For  a  long  time  afterwards,  the  Italians 
employed  gold  for  the  glories  of  their  saints,  and  the  fringes  and  ornaments 
of  their  costume. 

Painting  on  glass  and  in  enamel,  another  art  in  which  the  Venetians 
excelled,  was  also  in  ancient  times  carried  to  a  very  great  extent.  The 
glasshouses  at  Alexandria  were  celebrated  for  the  skill  and  ingenuity  of 
the  workmen.  The  Alexandrines  were  fond  of  exhibiting  glass  cups, 
which  sparkled  with  colours  of  every  kind,  at  their  grand  festivals.  This 
art  was  thence  imported  into  Venice,  and  down  to  the  present  moment  has 
had  a  great  deal  of  attention  devoted  to  it ;  for  none  can  be  insensible  to 
the  magical  brilliancy  reflected  from  the  ancient  windows  of  foreign  or 
British  cathedrals.  When  it  was  but  little  known,  a  transparent  marble 
or  alabaster  of  beautiful  colours,  called  laiiis  specularis,  was  sometimes 
as  a  substitute  introduced  for  effect  in  the  windows  of  churches  ;  as  we 
see,  for  one,  in  San  Miniato  at  Florence. 

The  Saracens  introduced  into  Venice  tapestries  from  Cairo,  as  that  city 
was  famous  for  the  manufacture  of  them;  and  the  processinns  which  con- 
veyed thence  to  Mecca  the  most  beautiful  hangings  which  Cairo  could 
produce,  was  quite  a  religious  affair,  and  was  got  up  entirely  regardless  of 
expense.  This  ceremony  is  described  by  bishop  Pococke  in  his  "  Travels 
in  the  East." 

Tapestries  were  and  are  at  this  day  the  great  ornament  of  churches  in 
Italy  and  all  Koman  catholic  countries,  the  finest  being  copies  of  cele- 


*  "  Lectures  oa  Sculpture." 

t  Of  the  capability  of  mosaic  to  produce  all  the  tones  and  gradatloas  of  light  and 
shade  equally  with  the  brash,  we  have  convincing  proofs  iu  the  copy  of  Raphael's 
"Trausliguratiou,"  in  St.  Peter's,  Home  ;  which  is  u  close  resembUnce  of,  and  assimila- 
^on  in  effect  to,  the  original 


brated  pictures,  sometimes  issued  from  the  Gobelin  manafactory,  and  ar« 
exhibited  to  the  public  on  the  occasion  of  any  great  festival ;  and  none  so 
fund  of  doing  so  as  the  \'enetians. 

In  Venice,  and  in  all  other  states — especially  in  the  early  periods  of 
their  history  and  civilization — those  artists  and  artificers  were  at  a  high 
premium  who  excelled  in  mosaic,  in  gilding,  in  the  working  of  different 
metals,  in  weaving  cloths  and  silks,  in  colouring  glass,  or  in  painting  on 
walls;  and  these  arts,  valued  on  account  of  their  curious  and  elaborala 
execution,  which  far  surpassed  the  material,  as  well  as  for  the  effect  which 
they  imparted  to  civil  and  religious  edifices,  obtained  the  universal  and 
lasting  favour  of  all  civilised  and  enlightened  countries  :  the  knowledge  of 
the  principles  and  processes  employed  in  ihem  spread  rapidly  throughout 
the  whole  of  Europe  ;  the  moderns  contributed  to  their  perfection  ;  and 
they  were  most  assiduously  cultivated  by  the  monks  during  the  middU 
ages.  The  greatest  artists  have  not  disdained  to  make  researches  into 
these  subjects,  being  sensible  of  their  utility  in  point  of  decoration,  and  as 
being  auxiliaries  to  more  noble  arts  :  iMichael  Angelo  turned  his  altenlioo 
this  way  ;  and  Ciampini,  in  his  "  Vetera  Monumenla"  prefaces  his  history 
of  the  ancient  basilicas  with  an  enquiry,  illustrated  by  plates,  into  the 
antiquity  of  mosaics,  attributing  their  invention  to  the  Greeks  of  tba 
Lower  Empire. 

We  have  above  alluded  to  some  of  the  arts  which  originally  belonged 
to,  and  were  introduced  into  Venice  from,  the  Asiatic  and  Arab  countries, 
because  of  the  oriental  physiognomy  which  she  first  assumed  from  this 
connexion  and  influence;  and  pursuing  this  track,  we  shall  now  menlion 
the  vestiges  of  Saracenic  architecture  which  she  presents,  together  with 
its  characteristics, — before  speaking  of  Venice  after  the  Italian  invasion 
of  the  new  but  beautiful  style  of  the  ciuque-cento. 

St.  Mark's  deserves  our  first  consideration,  being  the  most  oriental  of 
all  the  edifices  in  Venice,  and  the  most  remarkable  in  Christendom.  Com- 
bining, as  it  were,  the  mosque  or  Mahommedan  house  of  prayer  with  tba 
Christian  temple — loaded  alike  with  the  productions  of  art  and  the  tro- 
phies of  conquest — there  is  probably  no  other  edifice  in  the  world  which 
appeals  to  the  spectator  by  so  many  powerful  associations,  or  is  suggesliva 
of  such  extraordinary  reflections,  as  St.  Mark's.  It  is  the  primary  and 
principal  object  which  excites  the  curiosity  and  fills  the  imagination  of  the 
traveller  in  Venice:  let  him  have  visited  what  wonders  he  may,  its  strangs 
but  beautiful  fa9ade  will  strike  him  as  something  that  has  no  parallel. 
Although  there  are  mingled  together  details  the  most  heterogeneous  and 
strangely  sorted,  still  the  effect  of  its  colours  and  proportions  enchant,  as  if 
the  beautiful  Byzantine  and  Arabic  styles  compensated  for  and  concealed 
the  boldness  of  a  work  which  was  produced  in  coniradiction  to  the  severe 
rules  of  art.  Then,  singular  enough,  although  the  Venetians  can  boast  of 
no  hippodrome,  neither  indulge  in  horsemanship  or  steeple-chases,  yet 
they  can  point  with  national  pride  lo  the  four  bronze  steeds  over  the  central 
porch  of  their  cathedral,* — for  they  are  monuments  of  their  former  great- 
ness, though  not,  unfortunately,  works  of  a  first-rate  character. 

The  exterior  of  St.  Mark's,  with  its  domes  and  minarets,  its  height  from 
the  ground,  and  its  profusion  of  ornament,  resembles  a  mosque  of  ths 
Saracens;  whilst  within,  it  is  more  like  a  Mussulman  than  a  Christian 
temple.  There  its  narrow  naves,  instead  of  terminating  in  light  and  lofty 
arches,  are  confined  and  roofed-in  by  low,  heavy  vaults.  Yet  these  vaults, 
covered  over  with  gold,  are  supported  by  upwards  of  five  hundred  columns 
of  precious  marble,  veined,  black,  and  white  ;  alabaster,  bronze,  serpen- 
tine, and  veido-anlico ;  and  the  tesselaled  pavement  is  formed  of  most 
exquisite  jasper  and  porphyry.  The  arabesques,  chisellings,  bas-reliefi, 
and  statuary — the  works  severally,  of  antiquity,  of  the  Byzantine  artists, 
and  of  artists  of  a  subsequent  age — here  appear  as  if  in  competition  of 
their  respective  merits;  whilst  those  portions  of  the  walls  and  the  vaultings 
which  do  not  glitter  with  burnished  gold  or  precious  stones,  contain  tha 
mosaics  (already  mentioned)  of  two  separate  epochs — those  attributable 
to  the  Greeks,  and  those  produced  by  the  Italians. 

With  all  that  has  been  said  in  praise  of  St.  Mark's,  much  has  been  said 
in  censure,  and  we  can  imagine  such  would  be  Ihe  case.  There  are  soma 
objects  so  entirely  out  of  the  sphere  of  the  usual  routine  and  exercise  of 
the  understanding  and  taste,  that  Ihe  mind,  occupied  and  absorbed  with 
others  more  congenial  to  its  inclinations  or  habits,  feels  for  the   former  do 

*  "  It  is  astonishing,"  wrote  Haydon,  "  that  the  great  principles  of  nature  should  have 
been  so  nea-ly  lost  in  the  time  between  Phidias  and  Lysippus.  Compare  these  two  heads 
[the  Elgin  head  and  that  by  Lysippus].  I'he  Elgin  head  is  alt  tnith  :  the  other  all  moD- 
ner.  In  the  Lysippus' he>id,  the  great  characteristics  of  nature  are  violated  lor  the  saka 
of  an  artificial  etfect ;  iu  the  former  head,  the  great  and  inherent  characteristics  of  nature 
are  elevateit  without  violation-  Inasmuch  as  the  Elgin  horse's  head  differs  from  and  tB 
superior  to  the  he^d  by  Lysippus.  so  dc  the  rest  of  the  Elgin  marbles  differ  from  and  art 
superior  to  ail  other  statues  of  this  and  every  subsequent  age." 
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interest  or  concern;  rejects  them,  perhaps,  with  indifference  and  contempt; 
pronounces  tliem  as  useless  or  absurd  ;  or,  at  least,  does  not  receive  them 
as  fit  and  welcome  objects  for  its  study  and  contemplation.  Even  the 
educated  eye  and  cultivated  taste  of  the  real  connoisseur  before  St.  Mark's, 
may  fail  to  see  and  discern  its  beauties,  and  may  err  in  the  jud<;ment  and 
opinion  he  forms  of  it,  by  a  mind  unfavourably  disposed  towards  it; 
incapable,  from  its  condition,  of  becoming  the  recipient  of,  or  yielding 
assent  to,  its  peculiar  merits;  and  alike  incapacitated  to  understand  and 
enjoy  them.  Instead  of  testing  a  work  and  the  qualities  associated  with 
it  by  the  particular  frame  and  constitution  of  our  own  minds,  and  some 
standard  of  our  own  therein  set  up,  it  is  essential  in  all  criiicisra  of  fine 
art,  to  feel  as  the  author  or  artist  felt,  to  know  with  what  idea  and  inten- 
tion he  was  animated  and  possessed,  and  to  judge  according  to  the  circum- 
stances of  the  age  in  which  it  emanated, — if  we  would  renounce  partiality 
and  avoid  misinterpretation.  Hence,  Schlegel  said  :  "  No  man  has  so 
deeply  penetrated  into  the  innermost  spirit  of  Grecian  art  as  Wiockelmann  ; 
he  transformed  himself  completely  into  an  ancient,  and  seemingly  lived  in 
his  own  country,  unmoved  by  its  spirit  and  influences."* 

Admitting  all  the  faults  of  St.  Mark's;  admitting  that  semi-barbaric 
character  impressed  upon  it  by  the  extravagant  use  of  costly  materials, — 
we  must,  at  the  same  time,  confess  that  to  our  eyes  this  very  wilduess  and 
exuberance  caused  much  of  the  pleasing  emotion  we  experienced.  We 
thought  that  its  architectonic  forms  and  ornaments  (faulty  as  they  are 
often  considered  to  be  by  many  Europeans)  were  extremely  elTective ; 
and,  although  the  boldest  that  the  hand  of  man  ever  ventured  to  employ, 
that  they  were  as  appropriate  and  significant  to  the  intentions  and  pur- 
poses of  St.  Mark's  as  could  possibly  be  conceived.  Long  familiarity 
wth  its  peculiarities  only  deepened  this  conviction.  Long  familiarity  did 
not  make  it  look  ordinary  or  tame.  But  long,  frequent,  and  intense  con- 
templation only  developed  its  beauties,  and  manifested  its  deep  symbolical 
significance. 

It  is  difficult,  if  not  impossible,  to  do  anything  like  justice  to  St.  Mark's 
with  the  pen  ;  nor  is  it  intended  to  oflTer  a  complete  description  ; — pictures 
and  dioramas  can  alone  convey  an  adequate  representation  of  its  splen- 
dour :  to  these  we  refer  the  reader,  and  we  think  that  he  will  therein  see  a 
corroboration  of  our  remarks — namely,  that  its  architecture  is  in  admirable 
keeping  with  the  buildings  which  surround  it ;  and  that  its  effect,  in  its 
place  and  in  relation  to  its  scenery,  is  everything  that  could  be  desired, and 
the  principal  ornament  and  attraction  of  the  great  Square  in  which  it  is 
ejected. 

(To  be  continued.) 

*  Lectures  on  Dramatic  Art  and  Literature. 


MUNICH  IN  1847. 

Somewhat  extraordinary  it  undeniably  is  that  no  English  artist  or  pub- 
lisher should  have  thought  it  worth  while  to  give  us  any  illustrations  of 
the  capital  of  Bavaria,  for  besides  that  no  engravings  of  the  kind — that  is, 
views  of  the  modern,  especially  the  recent  structures  at  Munich,  have  been 
brought  out  in  Germany,  they  would  have  a  chance  of  being  very  much 
better  executed  here,  there  being  in  Germany  itself  no  medium,  apparently, 
between  very  expensive  and  large-sized  works — consequently  the  very  re- 
verse of  popular  in  price  or  shape,  and  the  most  paltry  productions  con- 
ceiveable — the  very  doggrel  of  the  pencil.  Munich,  as  it  now  presents  it- 
self, has  been  styled  the  Paradise  of  Architects, — perhaps  somewhat  in- 
correctly, at  least  as  far  as  English  architects  are  concerned,  since  it  must 
excite  in  them  sundry  very  unpalatable  comparisons  with  not  build  ings 
alone,  but  the  general  system  of  architectural  management  here  at  home — 
that  is,  if  what  seems  to  be  conducted  upon  no  systematic  scheme  of  ma- 
nagement at  all,  can  so  be  termed.  What  has  been  achieved  of  late  years 
at  Munich  with  comparatively  limited  means  is  almost  incomprehensible  to 
Englishmen  ;  but  the  great  secret  is,  that  if  the  means  have  been  limited, 
the  intelligence  and  the  will  that  directed  them  have  been  great  and  energe- 
tic. We,  on  the  contrary — but  comparisons  are  odorous,  as  Mrs.  Malaprop 
says,  therefore,  perhaps,  we  had  better  drop  them  altogether,  and  forego 
any  allusions  to  royal  taste  and  royal  sympathy  with  Art,  here  at  home. 

Among  the  more  recent  and  as  yet  incomplete  works  at  Munich  is  the 
"  Wittelsbacher  Palast,''  in  a  style  partaking  of  our  own  later  medisva  1 
architecture.     The  edifice  is  described  as  a  quadrangular  pile  with  four 


octangular  towers  rising  at  its  corners,  and  with  a  projecting  pavilion  in 
the  centre  of  the  principal  fafade.  The  whole  is  partly  of  a  warm  red  and 
partly  of  a  decidedly  yellow  tint,  wherefore  the  building  shows  very  forci- 
bly against  a  clear  blue  sky.  Another  building  designed  by  the  same 
architect  (the  late  Professor  Gartner)  is  the  Neue  I'riedhof  or  Cemetery, 
forming  a  quadrangular  iuclosure  or  Carapo  Santo,  with  forty-three  arches 
on  each  of  its  longer,  and  forty  on  each  of  its  shorter  sides,  consequently 
nearly  a  square  in  its  plan.  All  the  arches  are  thirteen  feet  in  width, 
semicircular,  or,  to  speak  accurately,  something  more,  the  curve  being  just 
returned  below  the  chord,  whereby  a  peculiar  expression  and  lightness  are 
imparled  to  the  arches,  which  rest  upon  octangular  pillars.  In  the  spandrel 
surface  between  the  arches  is  a  medallion,  and  the  elevations  are  finished 
by  a  console  cornice.  Internally,  these  arcades  or  cloisters  have  rich 
open-work  timber  ceilings,  and  thi-ir  walls  afford  adequate  spaces  for  both 
pictorial  and  sculpturesque  decoration.  How  vastly  superior,  we  may  re- 
mark, such  a  well  disposed  ensemble  to  the  paltry  higgledy-piggledy  ap- 
pearance presented  by  our  own  modern  cemeteries — that  of  Kensal  Green 
especially,  with  its  atrociously  vulgar,  not  to  call  them  profane  monuments, 
recording  such  worthies  as  Pill-Morrison,  St.  John  Long,  and  Ducrow 
the  equestrian — company  in  which  no  one  would  care  to  be  buried,  lest — 
the  readers  will  supply  the  hiatus. 

Not  the  least  important  building  of  all  now  in  progress  at  Munich  is  the 
Neue  Pinakothek,  which  is  intended  for  the  reception  of  productions  in 
porcelain  and  glass-painting  in  the  ground-floor  rooms,  and  for  pictures  by 
modern  artists  in  the  upper  ones.  This  second  Pinakothek,  the  architect 
of  which  is  Professor  Voit,  will  not  be  so  extensive  an  edifice  as  the  first 
one,  its  length  not  exceeding  308  feet,  while  that  of  the  other  is  520.  la 
regard  to  style  and  general  form,  also  the  arrangement  of  its  plan,  it  will 
be  somewhat  similar,  but  in  the  physiognomy  of  its  principal  facade  will 
be  almost  unique  ;  it  being  intended  to  decorate  the  whole  of  that  its  south- 
side,  above  the  ground-floor,  with  mural  painting.  That  surface,  about  300 
feet  in  length,  by  20  feet  in  height,  will  be  divided  longitudinally  into  com- 
partments, so  as  to  form  a  series  of  historical  compositions,  the  cartoons  for 
which  have  been  already  prepared  by  Kaulbach.  The  entrance  is  in  the 
east  front,  and  beyond  the  vestibule  will  be  a  double  staircase — that  is, 
two  ascents,  one  on  each  side,  conducting  to  the  upper  floor,  first  into  five 
spacious  exhibition  rooms,  with  as  many  smaller  ones  on  the  south  side, 
all  of  which  will  be  lighted  entirely  from  above.  On  the  north  side  of  the 
middle  suite  of  rooms,  will  be  fourteen  cabinets,  each  having  a  side  light, 
and  these  will,  of  course,  be  accordingly  appropriated  to  pictures  of 
cabinet  size.  On  this  floor  the  western  end  of  the  plan  will  be  occupied 
by  a  single  room  upwards  of  90  by  50  feet.  It  is  intended  exclusively  for 
the  reception  of  a  series  of  landscapes  by  Rottmann, — a  set  of  views  in 
Greece,  which  he  was  commissioned  to  paint  for  the  king.  And  that 
Rottmann's-Saal,  as  it  is  to  be  named,  will  be  so  peculiar  in  character — so 
unlike  all  other  picture-galleries  or  exhibition  rooms,  as  to  deserve  here 
such  an  account  as  we  can  at  present  give  of  it.  It  will  be  divided  by 
columns  into  twenty-four  iutercolumns  or  compartments  around  its  sides, 
and  of  those  compartments — which,  we  presume,  will  form  distinct  recesses, 
after  tile  manner  of  those  in  the  Glyptotheca  of  the  Colosseum  here  in 
London, — twenty-three  will  beoccupied  by  as  many  landscapes;  and  besides 
that  such  uniform  architectural  arrangement  is  altogether  uncommon  in  a  gal- 
lery of  Ihe  kind,  the  effect  will  be  extraordinarily  enhanced  by  the  entirely 
novel  mode  of  lighting  adopted  for  it, — one  that  will  realise  an  idea  which 
we  ourselves  have  ere  now  entertained.  No  light  will  be  admitted  directly 
into  the  centre  space  or  room  itself,  but  only  upon  the  walls  within  the 
compartments,  so  that  while  the  space  in  which  the  spectator  stands  will 
be  in  demi-joiir,  the  light  will  be  thrown  upon  the  paintings,  each  of  which 
will  be  completely  framed  in,  as  a  separate  view,  by  the  two  columns  be- 
tween which  it  will  be  seen,  whereby  a  considerable  degree  of  illusion  can 
hardly  fail  to  be  produced.  Here  then  is  an  idea  that  might  be  turned  to 
excellent  account  for  a  Panorama,  since  it  would  undoubtedly  be  an  im- 
provement were  the  "  platform"  at  such  place  of  exhibition  enclosed  by 
columns  or  pillars  of  some  kind  supporting  its  roof. 

The  Rottniann's  Saal,  and  the  five-rooms  in  the  south-side  of  the  build- 
ing, as  also  the  cabinets  on  the  north-side,  will  be  20  feet  high,  but  the  five 
rooms  in  the  centre  of  the  plan  will  be  about  50  feet  high  to  the  summit 
of  their  sky-lights,  wherefore  that  portion  ot  the  structure  will  form  a  lofty 
mass  towering  above  the  rest  of  it.  Besides  what  is  going  on  in  public 
works,  a  fresh  field  for  their  talent  is  uow  opening  itself  to  the  Munich 
architects,  several  of  whom,  including  Metzger,  Biirklein,  Brauumiihl, 
Moninger,  and  Kreuter,  have  erected  various  private  mansions  that  de- 
serve to  be  accounted  among  the  CBibellishments  of  the  Bavarian  capital. 
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Would  that  we  could  look  to  Sir  Edward  LyttoD  Bulwer  and  some  of  the 
other  English  visitors  wl.o  are  now  there,  for  their  bringing  borne  with 
them  u  little  of  the  cordial  love  of  architecture  which  there  prevails. 


THE  BRITISH  MUSEUM. 
No.  IV. 

The  collection  of  Greek  and  Roman  domestic  antiquities  in  what  is 
called  the  Bronze  Room,  is  at  present  in  confusion  and  unlabelled,  so  that 
the  examination  is  not  very  easy. 

Such  a  collection  is  particularly  useful  to  the  student,  as  it  enables  him 
to  get  better  ideas  of  the  domestic  life  of  the  Greeks  and  Romans  than  he 
can  from  books  and  artistic  works,  and  to  correct  his  ideas  as  to  their  slate 
of  social  advancement.  The  progress  of  the  fine  arts  and  of  the  mechanic 
arts  is  not  necessarily  correspondent  ;  and  we  may  find  a  people  producing 
the  most  beautiful  sculpture  and  painting  who  want  common  comforts,  or 
another  whose  painting  is  barbarous,  but  whose  domestic  arts  are  well 
cultivated,  as  for  instance  in  the  case  of  the  Chinese.  While  the  Athenians 
made  a  great  stride  in  sculpture  between  the  time  of  the  Egina  marbles 
and  of  Phidias,  it  may  be  taken  for  granted  that  the  progress  of  the  useful 
arts  was  not  so  great.  The  invention  of  a  new  machine  would  have  been 
ft  needful  to  effect  any  great   change,     ^^'hile   we  look  to  the  cultivation  of 

the  fine  arts,  as  having  an  equivalent  effect  on  the  manners  of  the  people 
and  in  the  advancement  of  artistic  manufactures,  it  is  evidently  unequal  to 
the  production  of  mechanic  skill ;  and  we  must  be  careful  not  to  rely  too 
much  upon  artistic  instruction,  nor  to  push  it  too  far.  The  existence  in  a 
country  of  a  general  and  refined  taste  is  not  inconsistent  with  the  promo- 
tion of  mechanical  pursuits,  and  is  favourable  to  them,  but  we  must  not  try 
to  give  an  artistic  bias  in  education.  At  present  our  people  get  a  good 
mechanical  training,  which  makes  them  the  best  workmen  in  the  world, 
and  in  trying  to  do  more  we  must  not  lose  this. 

One  reason  why  the  flourishing  slate  of  the  fine  arts  is  no  index  of  the 
slate  of  the  mechanical  arts  is,  that  the  former  are  chiefiy  handmaids  to 
wealth,  and  are  employed  either  by  a  rich  state,  or  by  a  few  rich  men,  and 
are  little  enjoyed  by  the  people  individually.  While  the  Athenians  were 
raising  the  Parthenon  and  pouring  out  upon  it  all  the  riches  of  art,  they 
themselves  were  living  in  wretched  huts,  which  had  no  share  in  the  largess. 
While  the  head  men  of  Rome  were  filling  their  palaces  with  the  greatest 
works  of  old  and  new  art,  the  people  were  as  ill-lodged  as  when  Romulus 
and  Remus  began  the  town.  The  mechanical  arts  cannot,  however,  be 
pursued  without  all  getting  a  share  in  their  works.  Sawed  timber  and 
wrought  iron  were  luxuries  among  the  ancients  ;  when  towns  were  taken 
by  the  Greeks,  the  planks  and  beams,  the  hinges  and  the  nails,  were  car- 
ried off  as  the  worthiest  part  of  the  plunder,  but  as  the  stock  got  bigger 
all  classes  were  able  to  get  a  share.  The  husbandman  willingly  gave  food 
for  a  plough,  an  axe,  a  bolt,  a  kettle,  or  a  pan  ;  but  he  would  unwill- 
ingly have  given  food  for  a  carving  or  a  painting,  from  which  he  could 
have  got  nothing  back.  The  fine  arts  became  the  servants  of  the  rich,  the 
mechanical  arts  the  servants  of  the  poor. 

The  fine  arts  are  but  one  page  in  the  history  of  civilization  ;  the  Egyp- 
tians could  raise  pyramids,  the  Russians  have  built  a  city  of  palaces,  and 
have  filled  them  with  the  choicest  works  of  the  west ;  hut  as  in  the  former 
the  people  were  wretched  serfs,  so  they  are  iu  the  latter.  The  state  of  the 
mechanical  arts  ami  their  employment  by  all  classes  is  a  far  better  index 
of  the  condition  of  the  people.  Where  the  mechanical  arts  are  degraded, 
as  among  the  Romans,  a  slave-class  must  exist,  and  the  free-class  must  be 
1  aupers,  for  idleness  will  do  its  work  on  all.  In  Ireland,  if  we  have  not 
slavery  in  the  name  of  the  law,  yet  slavery  and  pauperism  are  the  lot  of 
rhe  people,  and  neglect  of  the  mechanical  arts  may  he  reckoned  among  the 
cuncurring  causes.  M  here  so  many  hundreds  of  thousands  of  beggars  are 
led  by  the  pauper-people,  carpenters,  smiths,  quarrymen,  masons,  brick- 
makers,  potters,  bricklayers,  and  weavers  might  be  as  well  fed.  The  Eng- 
lish beggar-class  are  the  hand-loom  weavers,  the  lace  makers,  and  straw 
plaiters  :  those  kept  at  the  common  charge  break  stones,  grind  bones, 
pick  oakum,  make  and  mend  the  roads.  In  Ireland  the  beggar-class  do 
niiihing  to  keep  up  the  common  stock. 

So  far  as  words  go,  freedom  and  the  fine  arts  may  be  spoken  of  in  wider 
terms  at  Athens  or  at  Corinth,  than  in  London  or  in  New  York  j  but  to 


judge  we  want  something  better  than  words.  When  we  look  at  the  handi. 
work  of  the  Egyptians,  Greeks,  or  Romans,  although  we  may  acknowledge 
iu  some  things  very  fair  workmanship,  yet  on  the  whole  we  cannot  but 
feel  that  the  people  could  not  have  had  the  same  comfort,  and  therefore  not 
the  same  health  and  length  of  life  as  ourselves.  The  bearing  upon  the  man 
is  the  measure  of  civilization,  words  do  not  give  it.  There  is  the  same  air, 
the  same  soil,  and  the  same  law  iu  Ireland,  as  in  England  ;  and  yet  the 
former  is  as  well  known  for  its  beggary,  as  the  latter  for  its  wealth. 

The  reader  of  Thucydides,  of  Livy,  and  of  Tacitus,  may  find  in  a  hinge 
or  a  staple,  a  great  commentary  on  the  text  of  his  author.  He  may  see 
bow  painfully  and  how  clumsily  the  commonest  hardware  was  wrought, 
and  he  may  learn  with  what  toil,  with  what  time,  and  wiih  what  cost  an 
army  or  a  fleet  was  fitted  up,  and  how  great  was  the  wreck  when  it  was 
lost.  It  was  shameful  to  lose  a  shield,  because  it  took  more  to  buy  a  shield 
than  a  man;  the  warrior  who  lost  his  armour,  lost,  like  a  knight  of  the 
middle  ages,  what  it  would  take  many  rich  fields  to  buy  again.  A  part  of 
such  spoil  was  hallowed  in  the  temples,  an  offering  as  rich  as  gold  and 
silver.  With  us  gold  and  brass  are  not  linked  together,  for  they  are  as 
the  top  and  the  bottom  wide  apart ;  with  Homer,  gold,  bronze,  silver  and 
tin  rank  as  costly  metals,  for  the  workmanship  of  all  being  alike,  the  dis- 
proportion of  the  price  of  the  material  was  less.  To  burn  the  town  was  to 
ruin  the  commonwealth  which  held  it,  for  the  mason's  and  carpenter's  tools 
were  costly,  the  work  was  slow,  and  an  unsheltered  people  could  not  raise 
another  town.  Hence  we  find  towns,  once  powerful  and  thickly  peopled, 
which  never  rose  from  the  wreck  which  had  been  made  of  them ;  and  others 
were  only  able  to  do  so  because  the  walls  were  readily  patched  up,  or  be- 
cause the  foe  had  gone  away  by  sea.  It  is  for  such  reason  that  we  have 
Cyclopean  cities  left  to  us  as  relics,  which  had  been  ruined  in  remote 
ages. 

The  best  beginning  for  a  sound  knowledge  of  history  and  the  progress  of 
civilization  is  to  be  laid  down  by  carefully  reading  the  works  of  Homer  and 
Hesiod  ;  not  the  smoothed  down  Louis  Quatorze  Iliad  of  Pope,  but  the 
rough  and  rugged  originals.  From  their  works  we  get  a  knowledge  of  a 
people,  afterwards  highly  polished,  who  beginning  as  wild  robbers  were 
then  going  through  the  first  steps  towards  civilization.  Not  merely  are  the 
manners  drawn,  but  the  houses,  the  fields,  the  tools.  We  see  the  king,  the 
warrior,  the  priest,  the  soothsayer,  the  husbandman,  the  brasssmith,  the 
potter,  the  housewife,  the  Phoenician  trader,  and  the  sea-rover  ;  but  we  see 
moreo>er  the  rough  tillage  of  the  field,  the  early  seeds  of  art,  the  beginning 
of  wealth.  We  have  a  lively  painting  of  the  dawn  of  civilization,  such  as 
Cook  saw  it  in  Tahiti  or  Hawaii.  In  the  British  Museum  we  have  the 
tools  of  the  Maori  and  the  paper-cloth  of  the  Tahitian  ;  but  we  have  like. 
wise  such  weapons  and  such  ornaments  as  the  Phoenician  merchant  sold  to 
the  Homeric-Greeks.  Those  who  well  study  the  Iliad,  acknowledge  a 
truthfulness  in  its  drawings,  which  is  the  best  seal  of  its  antiquity,  an  anti- 
quity not  forged  by  Pisistratus,  or  in  any  later  times.  Those  may  who 
like  believe  there  never  was  a  Homer,  or  that  there  were  many,  but  that 
the  Iliad  is  a  work  of  the  time  it  holds  forth  to  be,  no  well-thinking  man 
will  deny.  To  be  able  to  feel  this  it  is  not  enough  to  read  the  text— it  is 
useless  to  read  the  Byzantine  commentators  or  the  scholastic  commentators 
of  these  later  times  :  what  we  have  to  siudy  is  the  remains  of  ancient  art 
and  the  relics  of  modern  discovery,  and  not  less  those  written  records  we 
have  of  those  who,  in  our  own  day,  have  been  eye-witnesses  of  all  the 
phases  of  civilization. 

The  lump  of  iron  which  Achilles  gave  as  a  prize  in  the  death-games  of 
his  friend,  would  be  of  little  worth  now,  though  the  giver  boasted  of  it  as 
enough  to  find  all  the  iron  a  husbandman  might  want  in  a  long  life.  In 
the  Museum  we  have  spike  nails,  so  highly  thought  of,  that  they  are 
stamped  by  the  maker ;  some  with  writing  at  a  great  length.  A  bronze 
tripod  vase  or  brass  kettle  given  by  the  same  hero,  raised  the  mirth  of  Vol- 
taire. Such  vessels  in  the  Museum  show  that  with  the  rough  tools  of  the 
workmen  they  must  have  been  made  with  great  labour.  A\  e  must  not  look 
through  the  spectacles  of  a  Voltaire,  neither  is  there  any  reason  why  we 
should  read  with  less  interest  what  Homer  has  sung  of  king  Agamem- 
non or  Achilles,  than  what  Cook  has  written  of  king  Terreobooorof  Omai. 
In  the  latter  case  we  have  the  record  not  a  century  old,  in  the  former  a 
quarter  of  a  hundred  centuries  old;  yet  both  are  equally  fresh,  truthful,  and 
pleasing  to  a  healthy  mind. 

To  understand  the  state  of  handicrafts  among  the  Greeks  and  Romans, 
is  to  understand  the  political  and  social  condition  of  the  middle  ages,  and 
of  those  nations  which  in  the  present  day  are  most  behindhand.  In  the 
overflowing  of  our  material  wealth  we  are  oot  ready  to  conceive  bow  much 
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the  commonest  institutions  araonj  ourselves  are  hindered  in  their  progress 
among  people  less  favoured.  The  wisdom  of  those  missionaries  who  teach 
their  people  the  arts  of  life  first,  and  religion  afterwards,  is  approved  by 
the  evidence  of  experience.  When  a  great  change  has  been  made  in  the 
social  condition, habits  and  thoughts  of  a  people  by  matcriil  improvements, 
they  are  prepared  to  receive  a  great  religious  change.  The  old  French 
lady  who  saw  a  balloon  rise  in  the  air  for  the  Orst  time,  sorrowed  that  she 
should  die  before  the  art  of  living  for  ever  would  be  found  out.  It  is  the 
nature  of  the  human  mind  when  struck  by  one  wonder,  to  look  out  for 
others,  and  to  give  trust  to  the  powers  of  him  who  has  created  the  wonder. 
It  has,  however,  been  well  observed  that  the  Christian  missionary  in  the 
Pacific,  beginning  in  the  wrong  way,  shakes  the  faith  of  the  islanders  in 
their  old  worship,  without  giving  them  faith  in  anew  worship.  A  Da?dalus, 
a  Cecrops,  or  a  Cadmus,  who  taught  the  Greeks  a  new  art,  might  give 
ihem  a  new  belief,  or  even  teach  them  to  worship  himself.  Among  a  rough 
people,  little  better  than  wild  men  in  a  wilderness,  the  clever  workman  be- 
came a  lawgiver  and  a  god;  the  use  of  a  saw,  the  forging  of  a  breast-plate, 
the  weaving  of  a  sail,  were  means  of  wealth  and  power  where  all  others 
were  without  skill. 

When  robbers  overran  the  land  and  sea,  a  well  hammered  helmet,  breast- 
plate, and  spear,  were  among  the  best  goods  of  every  man  ;  the  king  and 
the  warrior  were  stronger  in  their  armour  than  their  courage  ;  they  trusted 
more  to  the  dread  they  raised  in  their  ill-armed  foeman,  more  to  the  boast 
of  power  than  the  thrust  of  the  sword.  When  one  of  Homer's  kings  fights 
among  the  crowd  he  slays  his  many,  but  when  king  meets  king  the  war 
becomes  a  war  of  words  ;  Hector  and  Achilles  strive  which  can  outboast 
and  frighten  the  other,  and  they  only  meet  hand  to  hand  when  they  cannot 
help  it.  The  deeds  in  the  Iliad  do  not  come  up  to  the  words,  and  fall  far 
short  of  our  measure  of  heroism,  but  they  are  quite  in  keeping,  and  Homer 
is  none  the  less  a  true  painter  of  men  and  manners. 

In  Case  4ri  are  several  helmets,  some  of  which  are  Greek,  made  to  cover 
the  face,  with  a  nose-piece  and  slits  for  the  eyes.  These  are  made  in  one 
piece  without  joint,  and  some  of  them  seem  to  be  cast.  The  metal  is 
bronze,  and  the  workmanship  is  good,  A  phalanx  so  well  armed  and 
thoroughly  trained  must  have  formed  a  powerful  force,  well  able  to  achieve 
the  baltles  of  Alexander.  The  work  is  among  the  best  there  is,  and  it 
hardly  seems  as  if  the  light  bronze  swords  could  break  through  the  thick- 
ness. This  gives  a  reason  why  the  soldiery  trusted  to  the  heavy  spear 
and  javelin.  One  of  the  helmets  has  a  sheath  to  hold  a  nodding  crest,  and 
others  are  slightly  ornamented.  When  polished  these  helmets  must  have 
shone  brightly  in  the  battle-field,  as  the  poet  tells  us.  There  would  be  no 
harm  in  polishing  one  to  show  the  effect. 

In  No.  46  are  two  helmets  and  a  shield,  very  richly  embossed.  They 
might  stand  in  the  Tower  Museum  without  being  outdone  by  the  finest 
Milanese  workmanship. 

In  Nos.  42  and  43  are  spear-heads,  maces,  swords,  daggers,  knives,  and 
arrowheads.  From  the  confusion,  it  is  impossible  to  separate  Greek  work 
from  Roman, — though  this  is  not  of  so  much  moment,  as  whatever  the 
Greeks  could  do  the  Romans  had  the  advantage  of.  Rome  had  all  the 
resources  of  Egyptian  and  Greek  skill ;  yet  how  far  was  it  behind  the 
Rome  of  these  days. 

In  No.  46  are  Roman  weights,  mostly  of  a  solid  bell-shape,  with  a  ring 
or  handle  at  the  top.  Some  of  them  are  large.  There  is  nothing  notice- 
able in  them.  Tliere  are  likewise  scales  of  two  kinds,  the  sca'ebeam  and 
the  pair  of  scales.  The  workmanship  is  good.  The  remains  of  Fompeii 
show  that  the  Roman  tradesmen  were  as  well  supplied  with  scales  and 
weights  as  ours.  The  Roman  weights  have  enabled  antiquaries  to  ascer- 
tain the  Roman  pound,  which  is  the  original  of  the  modern  system  of 
weights.     Here  are  some  lar^e  adze-heads  of  fair  work. 

A  tripod  stand  of  bronze,  in  No.  49,  is  a  large  and  good  piece  of  brass 
work.  It  is  2j  feet  high.  Another  is  about  2  feet  high,  and  of  smaller 
proportions. 

The  high  tripod  stand  in  No.  50,  is  a  light  and  pretty  design.  A  frame 
rests  on  three  sphynxes,  each  upheld  by  a  caryatid,  ending  in  the  curved 
leg. 

The  chandelier  in  No.  51,  is  a  large  piece  of  work.  It  is  for  twelve 
lights,  made  to  hang  up  in  a  hall  or  large  room.  The  trimming  of  such 
lights  must  have  been  very  troublesome.  A  hook,  jointed  on  to  a  staple 
made  to  fix  in  a  wall,  is  a  good  piece  of  smith's  work.  The  joint  is  well 
made.     Lamps  were  huug  up  against  walls  by  such  books. 


In  Nos.  52  and  53  are  candelabra  and  stands.  Some  of  these  stands 
end  in  hooks,  and  are  made  to  hold  lamps,  sauce  ladles,  &c.  They  may 
be  called  Roman  Spergties. 

In  Nos.  54  and  55  are  candelabra  with  flat  tops,  some  4  or  5  feet  high, 
made  to  stand  on  the  ground  ;  and  others  a  foot  high  or  so,  to  stand  on  the 
table.  The  small  earthenware  and  bronze  lamps  were  put  on  the  top  of 
these  candelabra.  The  lamp  of  the  well-known  shape,  turned  in  our 
potteries  into  a  milk  jug,  could  be  carried  about  in  the  hand,  or  be  used 
on  a  candelabrum  upon  a  table,  for  reading.  For  carrying  about,  they 
are  much  more  convenient  than  our  candlesticks  or  oil-lamps,  which  are 
cumbersome.  Unless,  however,  there  were  some  catch  on  the  top  of  the 
candelabrum,  to  hold  the  lamp,  there  must  have  been  fear  of  its  being 
upset.  The  short  candelabrum  and  lamp  are  elegant,  and  might  be  imi- 
tated. 

The  bronze  lamps  are  in  Nos.  56  and  5T,  the  earthenware  lamps  in  the 
middle  of  the  room.  The  bronze  lamps  are  many  of  them  well  finished 
Some  of  them  have  lamps  by  which  they  can  be  hung  up,  either  in  the 
middle  of  a  room  or  on  a  hook  against  a  wall.  The  latter  seems  to  have 
been  preferred,  as  Roman  walls  were  better  than  roofs.  Many  of  the 
lamps  are  table  lamps,  made  to  stand  flat  or  on  a  candelabrum.  In  these 
cases  are  two  chandeliers  or  lamps  with  eight  lights,  and  one  with  seven 
lights.  With  these  chandeliers  of  seven,  eight,  and  twelve  lights,  the 
Romans  had  full  means  of  lighting  large  rooms. 

The  most  noticeable  article  in  No.  58  is  a  bronze  cullender  or  strainer, 
of  seven  inches  diameter,  very  well  finished,  and  with  the  holes  cleanly 
drilled. 

No.  59  contains  some  large  copper  kettles  and  basins,  some  of  which 
are  two  feet  across.  Here  are  many  bronze  handles,  some  of  handsome 
design  :  two  of  them  have  a  man's  head  and  a  woman's  head,  beautifully 
chased.  A  swinging  handle  is  cleverly  wrought.  There  are  some  small 
tripod  stands,  well  finished. 

In  No.  60  are  several  saucepans  of  a  modern  shape,  some  finished  by 
turning,  and  some  by  the  hammer.     The  smith's  work  is  generally  not  well 
(   finished   unless  turned.     This  seems  to  be  for  want  of  good  files.     Where 
the  surface  is  ornamental  the  fault  is  not  seen  ;  but  a  plain  surface  com- 
monly looks  clumsy,  like  Chinese  work. 

There  are  likewise  bronze  stewpans  and  fryingpans  with  handles  in 
No.  61  :  also  pots. 

In  Nos.  62,  63,  and  64,  are  bronze  jugs  of  various  sizes  ;  some  of  these 
are  engraved,  and  some  ornamented  in  relief.  There  are  many  18  inches 
high  ;  some  neatly  finished,  but  mostly  rough.  They  are  not  equal  to  the 
pottery.  Although  the  saucepans  in  No.  60  are  finished  inside  by  turning, 
the  lathe  does  not  seem  to  have  been  used  to  the  outsides  of  the  jugs ;  yet 
it  seems  quite  as  easy  lo  have  made  a  chuck  for  one  as  the  other,  and  the 
Roman  lathes  couhl  take  a  large  and  heavy  article. 

There  is  some  ornamental  chainwork  in  No.  80,  much  of  which  is  ela- 
borate, but  seldom  well  finished.  A  large  piece  of  double-linked  cable 
chain,  of  a  watchguard  size,  is  the  best.  There  is  likewise  a  square 
chain,  seemingly  plaited  with  wire.  Some  of  the  lamp  chain,  in  Nos.  56 
and  57,  is  also  very  good.  There  is  not  much  fancy  in  the  patterns  of 
chainwork,  A  favourite  pattern  is  a  piece  laid  wavy,  with  a  round  coil  at 
each  end,  the  waves  being  linked  to  the  corresponding  parts  of  other  pieces. 
This  makes  a  flat  cham,  used  for  belts  and  other  purposes.  In  this  case 
is  the  rowel  of  a  spur,  rather  large,  but  a  very  good  piece  of  workman- 
ship. 

The  case  No.  98  contains  mixed  Greek  and  Roman  articles:  some  of 
the  former  from  the  tomb  of  a  warrior  at  Athens.  There  are  knucklebones 
or  astragals  of  various  sizes,  in  glass,  metal,  and  iron,  for  playing  the 
favourite  game  of  the  ancients.  There  are  counters  and  medals  of  ivory 
and  bone,  but  the  engraving  and  finish  are  not  good,  except  in  some  of  the 
plain  turned  ones.  The  assortment  of  dice  is  numerous  ;  Ihey  are  of 
glass,  metal,  wood,  and  stone  ;  a  variety  with  the  corners  cut  ofl,  and  one 
set  with  pentagonal  faces.  Some  of  these  are  very  large.  In  this  case 
are  likewise  counters  and  ornaments  of  cut  glass.  The  glass  is  clear, 
well  and  sharply  cut. 

In  Nos.  99  and  100,  the  articles  are  likewise  Greek  and  Roman  mixed. 
Here  are  bone  spoons,  like  common  salt-spoons.  Bodkins,  needles,  pins, 
and  hair-pins  of  ivory  and  bone,  and  likewise  of  metal,  are  numerous. 
The  eyes  of  the  bodkms  and  needles  are  long  and  well  cut,  but  otherwise 
they  are  not  neatly  finished.  The  smallest  needle  is  two  inches  long,  and 
thicker  than  a  darning  needle.  In  metal  needles,  the  eye  seems  to  be 
made  by  splitting  the  head  and  then  welding  the  ends  together,  so  as  to 
leave  a  slit  for  the  eye.     It  seems  likely  that  finer  needles  were  made,  but 
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they  mast  have  been  very  dear.  Tliey  were  perhaps  made  in  a  soft  state. 
In  this  case  are  small  jugs,  phials,  and  vases  of  coloured  glass,  made  for 
toilet  use.  Likewise  earthenware  imitations,  painted  or  enamelled.  The 
pattern  is  chiefly  a  wavy  line,  each  line  of  a  dill'erent  colour.  One  phial 
is  to  t).-  noticed  an  inch  long,  but  thick,  and  of  a  brown  colour  with  white 
streaks.  It  is  a  very  pretty  toy.  The  glass  blowing  and  cutting  are  good, 
but  do  not  seem  to  have  been  carried  out  on  such  a  large  scale  as  among 
the  moderns.  The  specimens  in  Case  40,  found  in  England,  are  very 
good. 

The  case  No.  03,  gives  some  very  interesting  specimens  of  Greek  wood 
work,  a  lyre  and  two  Uutes  from  a  tomb  at  Athens.  ICach  flute  has  a 
mouth  hole  and  four  linger  holes.  One  flute  is  of  a  single  piece,  about  a 
foot  long,  and  the  thickness  of  a  piccolo  flute  ;  the  other  is  rather  lunger. 
The  outside  is  smoothly  turned,  and  the  holes  are  cleanly  bored,  seem- 
ingly with  an  auger  of  the  same  size.     The  lyre  is  much  broken. 

The  contents  of  Case  8G  are  mostly  Greek.  They  are  sn.all  bullie  or 
balls  of  glass  and  stone,  chiefly  blue.  There  are  some  bone  bodkins,  large 
but  well  finished. 

In  No.  104  are  small  metal  ladles,  scoops,  spoons,  and  spatulae.  Here 
are  also  a  small  pair  of  pincers  or  tweezers,  jointed  like  scissors,  BQd  a 
tish-hook. 

In  No.  105  are  several  pairs  of  compasses  ;  among  them  a  small  pair  o( 
carpenter's  compasses,  four  inches  long ;  a  pair  eight  inches  long,  with 
jointed  legs  ;  and  a  pair  of  double  compasses.  These  instruments  are  not 
so  well  finished  as  in  these  days,  but  the  joints  and  workmanship  are 
good.  A  large  assortment  of  Roman  stamps  and  brands  is  of  various 
goodness ;  some  very  neatly  cut.  Here  are  some  spike  nails,  well  forged. 
The  staples  are  good.  The  hinges  are  among  the  most  interesting  speci- 
mens of  Roman  smith's  work.  Some  are  as  well  finished  as  can  be  de- 
sired, particularly  a  large  and  heavy  pair  made  with  a  double  joint. 
There  are  some  strong  door  sockets. 

In  No.  lOG  are  locks  and  keys.     The  keys  are  very  clumsy. 

No.  112  contains  a  variety  of  signet  rings,  some  with  stones  set.  These 
are  mostly  common  things,  not  equal  to  the  jewellery  of  gold  and  silver  in 
other  cases.  A  chain  or  necklace,  enamelled  gold  and  blue,  is  one  of  the 
neatest  pieces  of  work  in  the  whole  collection.  Every  piece  is  of  the 
same  pattern,  and  well  linked  together. 

The  assortment  of  buckles  is  large.  They  of  all  shapes  and  sizes — 
square,  oblong,  round,  oval,  and  horse-shoe  among  others  ;  some  few  or- 
namented, one  with  two  rams'  heads.  Many  are  embossed,  but  badly.  A 
ring  buckle,  of  the  size  of  a  shilling,  is  neatly  wrought.     The  tongue  of 


the  buckle  is  often  made  of  a  bit  of  wire,  with  the  head  twisted  round. 
The  rivetling  is  often  clumsy.  There  are  buckles  made  to  sew  on;  oue 
like  a  good  stock  buckle.  There  are  many  brooches  with  a  spring  catch  • 
some  very  large  and  clumsy,  as  if  made  by  common  smiths. 

The  collection  of  metallic  mirrors  and  mirror-cases  fills  several  cases. 
The  mirrors  are  from  three  to  eight  inches  diameter,  and  cleanly  turned. 
It  is  a  pity  that  some  of  them  are  not  polished,  to  show  the  use  of  them, 
for  most  of  them  are  dull  and  rusty  enough  now.  All  the  mirrors  are  made 
with  a  handle  to  hold  by,  so  thai  some  look  like  fryingpaus.  Some  have 
their  faces  and  cases  engraved,  sometimes  done  in  the  lathe  and  sometimes 
with  the  graver.  The  cases  are  often  beautifully  embossed  or  engraved, 
though  some  are  very  common.  In  No.  74  is  a  mirror-case  of  bronze, 
found  at  Toscanella.  It  is  nine  inches  across,  and  delicately  chased  iu 
very  high  relief.  Two  women  are  sitting  opposite  to  each  other.  They 
are  dressed  like  Pallas  Athene,  wjth  a  Medusa's  head  and  snakes  on  the 
breastplate,  and  a  snake  on  the  shield.  This  case  is  much  damaged. 
Another  case,  also  found  at  Toscanella,  is  five  inches  across.  The  subject 
is  Bacchus  and  Ariadne.  Both  are  naked,  Ariadne  with  her  back  turned 
clasping  Bacchus  round  the  neck.  He  holds  in  his  left  hand  a  large  wine 
jar.  A  panther  is  behind  him.  There  are  several  cases  engraved  in  the 
style  of  the  vases,  some  with  Etruscan  countenances.  The  engraving  re 
mostly  a  bad  attempt  at  anatomical  drawing.  In  No.  75  all  ihe  engraved 
cases  show  bad  drawing.  Here  is  one  mirror-case  seemingly  cast,  which 
is  a  piece  of  beautiful  workmanship.  It  represents  Hercules  and  Om- 
phale,  in  the  early  Greek  style.  The  drapery  and  details  are  highly 
finished. 

In  No.  90  are  mirrors  from  Athens  and  Ithaca,  all  of  them  small. 

The  above  remarks,  though  they  embrace  only  an  imperfect  view  of  the 
collections  in  the  Museum,  may  still  give  some  idea  of  ancient  workman- 
ship. It  will  be  seen  that  they  were  acquainted  with  hammering,  forging, 
turning,  filing,  casting,  boring,  drilling,  rivetling,  polishing,  tempering, 
die-sinking,  glass  blowing  and  cutting,  and  enamelling.  In  many  uf  these 
they  had  made  much  progress.  It  is  impossible  to  avoid  rellecting  how 
much  the  work  of  the  ancients  was  limited  by  their  want  of  power,  '1  he 
ditference  is  great  between  the  mechanical  resources  of  the  Romans  and 
what  the  steam-engine  has  done  for  us  in  the  forge-hammer,  the  saw,  the 
boring,  the  planing,  and  the  rivetling  machines.  We  cannot,  however, 
help  admiring  how  much  they  did  with  small  means. 

(To  be  continued. J 


STONE  BRIDGE  OVER  THE  RIVER  MEUSE  FOR  THE  NAMUR  AND  LIEGE  RAILWAY. 


iii-iaiiSi:; 


!.:|lt",Jiff'l'.a>" 


The  ahove  engraving  is  the  centre  arch  of  a  handsome  stone  bridge  now 
in  course  of  lieitii;  constructed  on  the  Namur  and  Liege  Railway,  over  the 
liiver  .Meuse,  in  France,  from  the  designs  of  George  Uennie,  Esq.  The 
bridge  consists  of  five  arches,  82  feet  span,  with  a  rite  of  10  feet ;  the  pieu 


are  8  feet  thick  at  top  and  11  feet  at  bottom,  and  24  feet  higli  from  the  top 
of  the  footings  to  the  springing  of  the  arch.  The  roadway  ij  20  feet  wide 
to  the  outside  of  parapets,  and  will  carry  two  pairs  of  rails. 


1847.] 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


340 


THE  GOVERNMENT  AND  THE  RAILWAYS. 

Not  a  month  passes  but  we  are  urged  to  take  notice  of  the  unfair  way 
in  which  civil  engineers  are  treated  by  the  government,  in  the  preference 
given  to  military  engineers  i:i  civil  employments.  W'e  have  professed 
often  enough  our  esteem  and  regard  for  our  military  brethren  in  their 
military  capacity  ;  but  we  cannot  withhold  our  belief  that  they  are  not  the 
best  fitted  for  civil  office.  Whether  we  go  by  theory  or  whether  by  facts, 
we  co.ne  to  the  same  end, — that  as  civil  engineers  the  military  have  not 
shone,  neither  are  they  likely  to  do  so. 

We  may  be  told  that  the  Royal  Engineers  have  the  guarantee  of  a  good 
collegiate  education — nay,  further,  that  they  are  the  picked  men  of  a  large 
body  of  students,  of  whom  the  least  endowed  are  left  for  the  Royal  Artil- 
lery. This  may  seem  a  guarantee  of  qualifications,  as  against  a  profession, 
that  of  the  civil  engineer,  which  is  an  open  one  and  subject  to  no  exami- 
nation. It  is  tolerably  certain  that  there  are  very  many  civil  engineers  far 
below  members  of  the  Royal  Engineers  in  knowledge  ; — but  here  we  come 
to  a  slop,  because  we  do  not  get  the  converse  of  this  proposition.  We 
have  no  hesitation  in  saying— nay,  in  laying  down  a  challenge,  that  the 
body  of  civil  engineers  has  exhibited  a  much  greater  degree  of  knowledge 
and  of  talent  than  that  of  the  Royal  Engineers.  A  preliminary  examina- 
tion might  keep  out  many  men  of  inferior  attainment ;  but  with  the  civil 
engineers  it  would  have  this  disadvantage,  th.it  it  would  keep  out  many 
men  of  superior  attainment.  Being  an  open  profession,  civil  engineering 
is  always  receiving  tlie  accession  of  large  numbers  of  men,  whose  general 
proficiency  and  abilities  make  them  valuable  associates  ;  but  who  might 
be  either  unable  or  unwilling  to  pass  a  schoolboy  examination.  These 
recruits  include  many  men  of  middle  age,  or  of  mature  age,  who  have 
already  gained  reputation  in  their  previous  career,  and  who  bring  it  for 
the  enhaucement  of  their  new  profession.  If  others,  either  from  sheer 
impudence  or  from  an  over-estimate  of  their  own  qualifications,  likewise 
dub  themselves  civil  engineers,  it  does  not  matter;  for  neither  will  profes- 
sional men  give  them  countenance,  nor  the  public  give  them  employment. 
This  is  the  real  censorsliip  of  the  engineering  profession,  and  it  is  one  much 
better  than  a  scholastic  esamination,  which  at  the  best  can  be  got  through 
by  a  short  grinding,  and  the  matter  of  which  is,  in  all  likelihood,  forgotten 
everafler. 

Subject  civil  engineers  to  a  preliminary  examination,  as  many  in  their 
zes.1  have  proposed,  and  what  must  be  the  consequence?  We  should  lose 
all  those  men  who  are  most  valuable,  and  on  whom  we  most  pride  our- 
selves. M'e  shall  first  exclude  those  most  practical  men,  who  begin  their 
career  as  mechanics,  and  who  so  often  rise  to  the  highest  distinction.  The 
workshop  will  at  once  be  closed  as  a  nursery  for  engineering.  We  shall 
likewise  lose  those  who  being  engaged  in  mining,  in  draining,  in  ship- 
building, and  in  factories,  have  enlarged  their  sphere  of  operations  by 
enlarging  their  experience.  We  should  lose  all  those  men  of  active  mind, 
\Those  inventive  genijs  is  our  great  glory.  We  might,  perhaps,  keep 
those  who  have  begun  as  mathematicians  ;  but,  in  keeping  one  branch  of 
science,  we  should  lose  all  others.  We  need  not  begin  a  list  of  those  who, 
if  a  system  of  examination  had  been  adopted,  would  now  be  lost  to  the 
profession:  the  acquaintance  of  every  one  will  furnish  him  with  a  long  list, 
and;  there  would  be  more  difficulty  in  deciding  who  would  remain,  than  in 
deciding  who  would  be  struck  out.  What  the  engineering  profession 
would  be  under  such  circumstances  we  leave  the  public  to  imagine;  but 
we  believe  it  would  be  filtered  of  its  knowledge,  its  talent,  and  its  reputa- 
tion. All  this  would  be  done  needlessly,  because  the  exclusion  of  those 
who  cannot  or  will  not  pass  the  scholastic  examination,  comes  to  this — it 
eicludes  persons  not  incompetent  for  the  exercise  of  their  profession,  and 
who  in  the  pursuit  of  it  acquire,  if  they  have  not  already  done  so,  all  soch 
scholastic  knowledge  as  is  uecessary  for  them,  in  the  same  way  that  they 
acquire  so  much  other  knowledge,  which  can  never  be  made  the  subject  of 
scholastic  education  or  examination. 

On  whatever  point,  except  that  of  military  engineering,  on  which  the 
Royal  Engineers  can  challenge  their  brethren  the  civilians,  the  latter  can 
outmatch  them.  The  mathematical  sieve  through  which  the  Royal  Engi- 
neers have  to  pass,  has  not  been  very  successful  in  making  great  mathema- 
ticians or  philosophers  ;  and  if  it  came  to  a  contest  on  this  point,  we  can 
supply  the  military  with  plenty  of  champions  well  able  to  contend  with 
them.  Messrs.  George  Rennie,  Eaton  Hodgkinson,  John  Scolt  Russell, 
Robert  Stephenson,  Isambard  Brunei,  George  Parker  Bidder,  Wyndham 
Harding,  and  Joseph  Samnda,  are  well  able  to  compete  as  philosophers  or 
mathematicians  ;  and  here  we  have  only  put  down  such  names  as  most 
readily  occurred   to  us,  without  taking  the  trouble   to  choose  the  most 


proficient,  or  even  to  put  down  all  those  who  are  well  deserving  of  being 
named  in  such  an  enumeration. 

If  attainments  are  to  be  known  and  shown  by  their  exercise,  an  advocate 
for  the  Royal  Engineers  would  have  little  to  show  for  them.  The  civil 
engineers  have  been  greater  contributors  to  the  cause  of  science,  as  much 
as  they  have  been  greater  contributors  to  professional  literature.  The 
works  on  professional  subjects  by  officers  of  the  Royal  Engineers,  who 
have  the  best  means,  are  few  ;  and  even  the  volume  of  "  Transactions  of 
the  Corps  of  Royal  Engineers"  is  eked  out  by  civil  contributions. 

The  examination  is  no  guarantee  of  the  superiority  of  the  Royal  Engi- 
neers, for  it  is  no  guarantee  against  mediocrity  in  that  body.  If  the  prac- 
tice of  their  profession  be  a  claim  of  the  Koyal  Engineers  as  against  civil 
engineers,  we  ask  what  are  their  works?  We  know  what  civil  engineers 
have  done;  but  neither  the  public  nor  ourselves  know  what  the  Royal 
Engineers  have  done,  unless  it  be  the  Rideau  Canal,  which  cannot  be 
considered  as  the  most  flattering  testimonial  of  success.  We  can  show  too 
that  their  recent  career  in  connexion  with  the  Board  of  Trade  has  not  been 
such  as  to  raise  them  in  the  eyes  of  the  public. 

Before  saying  more  on  this  latter  point,  we  are  tempted  to  enquire  on 
what  grounds  military  engineers  should  be  at  all  employed  in  a  civil  capa- 
city. We  know  of  no  reason  why  civil  engineers  should  not  be  so 
employed.  When  the  two  bodies  are  considered  in  connexion,  all  impar- 
tial persons  will  acknowledge  that  civil  engineers  are  far  superior  in 
knowledge,  talent,  and  reputation,  as  much  as  in  the  works  they  have 
executed.  Indeed,  nothing  can  be  said  in  favour  of  the  military  engineers. 
The  government,  however,  have  tried  civil  engineers,  and  have  not  found 
them  wanting.  If  our  dockyards  are  examined,  we  shall  vainly  seek  for 
proofs  of  the  capacity  of  the  military  engineers.  The  works  and  ma- 
chinery,  on  the  other  hand,  give  ample  proof  of  skill  and  ingenuity  other 
than  military.  Whether  breakwater  or  block  machine,  whether  steam 
engine  or  lathe — whatever  is  best,  whatever  is  cleverest,  is  by  other  hands 
than  those  of  the  military. 

AVhen  civil  engineers  are  sent  on  missions  of  enquiry  by  the  government, 
we  are  sure  they  have  not  been  behind  their  military  brethren.  No  one, 
we  b'-lieve,  will  deny  that  Mr.  James  Walker,  Mr.  William  Cubitt,  and 
Mr.  Hodges  have  proved  quite  as  good  commissioners  as  Sir  Charles 
Pasley,  Sir  Frederick  Smith,  and  Captain  Coddington  ;  although  the  latter 
have  rarely  acted  out  of  harness,  or  without  Mr.  Airy,  Professor  Barlow, 
Mr.  Amsinck,  or  somebody  else,  being  attached  to  them,  to  help  them 
through  their  work. 

Why  a  military  engineer  should  be  employed  at  all  in  a  civil  capacity 
we  cannot  comprehend  :  the  public  never  think  of  so  employing  them  until 
they  have  had  a  good  civil  training  ;  and  we  know  of  no  reason  why  the 
government  should  do  so.  We  cannot  believe  that  it  is  on  the  ground  of 
cheapness,  for  we  do  not  consider  the  Royal  Engineers  as  cheap — we 
think  they  are  a  heavy  drag  on  the  country.  At  any  rate,  the  government 
does  not  always  find  civil  engineers  so  dear,  inasmuch  as  they  are  able 
sometimes  to  employ  them.  When  Royal  Engineers  are  employed  as 
railway  commissioners,  or  for  other  civil  purposes,  they  are  paid  salaries, 
but  which  do  not  represent  the  burthen  on  the  nation.  There  is  the  cost  of 
their  education,  of  their  training  as  juniors,  of  their  sick-pay,  half-pay, 
retiring  pensions,  and  widows'  pensions,  besides  the  cost  of  colleges, 
houses,  barracks,  and  many  other  items  of  considerable  expense,  the  mode 
of  charging  which  cannot  be  readily  ascertained.  Taken  altogether,  the 
Royal  Engineers  are  a  very  expensive  body,  while  the  outlay,  instead  of 
going,  as  in  the  case  of  civil  engineering,  to  reward  talent,  goes  only  to 
foster  mediocrity.  Stephenson  and  Jack  Noakes,  Brunei  and  Tom  Styles, 
are  put  on  a  par  under  the  system  of  military  engineering;  and  the  Royal 
Engineers  are  more  to  be  praised  for  such  abilities  as  they  have  shows 
under  such  an  unfavourable  regime,  than  blamed  for  their  inferiority. 
This,  however,  is  only  so  far  as  it  concerns  themselves,  for  it  does  not 
acquit  the  government  of  blame  in  employing  them  on  occasions  when 
they  can  avail  themselves  of  the  superior  services  of  civilians.  We  believe 
no  one  out  of  a  government  office  deludes  himself  with  the  belief  that  the 
employment  of  General  Pasley  was  any  financial  benefit  to  the  country  ; 
it  was  only  an  encouragement  of  a  system  under  which  men  of  ability,  or 
of  no  ability,  are  brought  up  to  be  made  Inspectors-General  of  Railways, 
and  then  shelved  off  on  half-pay,  at  length  to  be  pensioned  off.  Whenever 
Sir  Charles  Pasley  or  Sir  Frederick  Smith  is  paid  one  thousand  a-year,  it 
must  be  always  worth  while  to  pay  a  competent  civilian  two  thousand 
a-year,  for  money  would  thereby  be  saved. 

At  whatever  class  of  works  we  look — railways,  canals,  harbours,  docks, 
or  bridges  ;  at   whatever  class  of  machinery,   we  find  all  conslrucled  by 
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civil  engineers — no  one  class  claimed  by  military  engineers,  and  no  one 
great  work  wliich  hears  their  name.  Assuredly,  therefore,  the  standard  of 
qualification  beIon;>in^  to  tlie  Royal  Engineers  cannot  he  a  material  one; 
we  have  shown  that  it  cannot  be  on  their  scientific  or  literary  attainments  ; 
and  we  do  not  know,  in  fact,  upon  what  it  rests. 

The  employment  of  military  men  in  civil  afl'airs  is  usually  held  to  be 
ill  advised,  because  from  their  training  they  are  not  suited  for  such  pur- 
suits. From  the  peculiar  nature  of  their  employment  and  associations, 
they  do  not  acquire  business  habits  or  ideas,  and  we  have  always  esteemed 
it  unfortunate  when  they  were  placed  in  civil  positions,  because  they  have 
been  utterly  unable  to  respond  to  the  call  made  upon  them.  The  removal 
of  Major-General  Pasley  from  the  office  of  Inspector-General  of  Rail- 
ways, is  one  ohjected  to  by  himself,  and  on  which  he  has  pursued  the 
extraordinary  course  of  appealing  to  the  public.  It  shows  that  there  is  no 
sympathy  between  him  and  the  government.  The  employment  of  military 
engineers  brings  them  in  comparison  with  their  civil  brethren,  who  are 
particularly  well  trained  in  matters  of  business,  and  who  hold  their  ground 
among  the  acutest  men  of  business  in  the  country.  The  most  important 
and  complicated  alfsirs  are  left  to  the  negotiation  or  arbitration  of  Mr. 
Robert  Stephenson,  M.P.,  i\Ir.  Brunei,  or  Mr.  Locke,  M.l'.,  by  capitalists 
fully  capable  of  appreciating  their  practical  abilities.  It  will  be  found 
that  the  engineers  have  taken  as  great  a  part  as  any  class  in  the  organiza- 
tion and  development  of  the  railway  system  and  its  administration. 

So  far  from  exhibiting  any  such  public  proof  of  their  capacity,  military 
men  are  well  known  to  be  unfitted  for  the  understanding  of  business  mat- 
ters. A  lad  is  taken  from  schDol,  sent  to  Woolwich,  gets  a  commission,  is 
employed  at  home  or  in  the  colonies,  and  at  length  is  made  a  railway 
inspector,  without  knowing  as  much  of  business  as  any  young  man  in  the 
city  of  London.  He  can  give  orders  to  sergeants  and  corporals,  build 
barracks  in  places  where  he  has  it  all  his  own  way  ;  but  as  to  any  useful 
intercourse  with  society,  it  is  perfectly  out  of  the  question.  He  has  not, 
in  most  cases,  that  association  with  professional  and  practical  men,  which 
might  put  him  in  the  way  of  acquiring  a  proper  degree  of  professional 
experience.     A  pupil  in  Mr.  Stephenson's  ofBce  knows  very  much  more. 

It  would  be  very  hard  for  the  Board  of  Trade  to  furnish  the  public  with 
any  sufficient  justification  for  appointing  aged  or  middle-aged  gentlemen, 
tricked  out  in  blue,  gold,  and  scarlet,  as  inspectors  of  railways,  of  which 
the  inspectors  know  nothing.  It  may  very  well  happen  that  an  officer, 
who  has  spent  his  time  in  New  Zealand,  or  the  Isle  of  Ascension,  or  in 
the  backwoods  of  Canada,  building  barracks  and  convict  jails,  may  be 
perfectly  guiltless  of  knowing  what  a  railway  is  ;  and  it  is  no  reflection 
upon  the  unfortunate  individual  who  is  made  a  railway  inspector,  that  he 
should  know  nothing  about  them.  Major-General  Pasley  has  the  rare 
merit  among  military  engineers  of  having  written  on  several  professional 
subjects;  but  no  one  ever  thought  of  his  knowing  anything  of  railways, 
until  he  was  brought  forward  to  be  the  arbiter  between  Stephenson,  Brunei, 
Locke,  and  C'ubitt,  as  Inspector-General  of  Railways.  General  Pasley 
could  scarcely  refuse  accepting  the  appointment,  though  it  put  him  in  the 
very  painful  position  of  interfering  with  the  master-minds  of  the  world  in 
matters  of  whicli  he  knew  nothing  at  all.  This  position  must  have  been 
one  very  paiuful  to  Sir  Charles  Pasley's  feelings,  and  every  one  will  sym- 
pathise with  him,  for  his  own  merits  and  his  gentlemanly  conduct  have 
secured  for  him  much  good  will.  The  government  cannot,  however,  be 
pardoned  for  putting  him  in  a  false  position.  The  same  is  to  said  of  the 
other  gentlemen,  who  were  similarly  ill-used. 

The  appointment  of  raw  soldiers  to  inspect  railways  made  engineers 
and  directors  familiar  with  their  ignorance  and  incompetency.  As  they 
did  not  understand  anything  about  railways,  they  had  to  be  taught.  Some 
of  them  were  conscious  of  their  ignorance,  very  willing  to  learn,  and  taking 
much  trouble  to  learn  ;  others,  in  the  supercilious  arrogance  and  self-conceit 
engendered  in  the  atmosphereof  a  barrack-room,  have  rendered  themselves 
ridiculous  by  the  exhibition  of  their  ignorance  on  points  of  which  they 
supposed  themselves  well  informed.  How  many  of  our  readers  have  been 
witnesses  of  their  follies,  and  have  laughed  at  the  presumptuous  incapacity 
of  the  Mentors  set  over  them  by  government !  Not  even  an  en"  inedriver 
can  be  brought  to  hold  a  favourable  opinion  of  men,  of  whose  emptiness  he 
is  well  aware.  The  visit  of  a  government  inspector  is  a  joke,  which  no- 
thing but  the  prudence  or  good  sense  of  the  railway  authorities  prevents 
from  being  made  sensible  in  a  manner  very  undignified.  The  public, 
too,  and  the  public  press  want  faith  in  government  inspectors,  and  the 
Times  and  Punch,  the  two  magnates  of  the  pen,  have  held  them  up  to  well- 
deserved  ridicule. 

The  officers  of  the  Royal  Engineers,  and  other  parties  employed  by  go- 


vernment for  railway  purposes,  use  the  employment  for  their  own  con- 
venience;  and  if  they  happen  to  learn  anything,  turn  their  knowledge  to 
account  by  going  into  the  service  of  the  railway  companies.  So  long  as 
they  are  worth  nothing,  the  government  is  at  the  cost  of  keeping  them,  and 
has  to  pay  for  their  blundering  out  of  the  public  purse,  and  to  encounter 
the  ridicule  of  their  incompetency  ;  but  when  the  officers  are  worth  any- 
thing, they  sell  their  knowledge  in  the  best  market. 

Anything  so  unsatisfactory  as  the  position  of  the  railway  officers  of  the 
Board  of  Trade,  and  their  relations  with  railway  companies,  can  scarcely  be 
imagined.  Some  needy  son  of  patronage,  who  has  scraped  through  his 
examination  at  Woolwich, and  who  is  always  more  of  a  dandy  than  a  gen- 
tleman, and  more  of  a  schoolboy  than  an  engineer,  gets  into  the  railway 
department.  He  is  dependent  upon  the  chairmen,  secretaries,  superin- 
tendents, and  engineers  not  to  expose  his  ignorance,  and  to  give  him  the 
information  he  wants.  He  gets  very  sociable  in  his  intercourse,  and  very 
familiar — for  many  of  his  associates  are  much  better  gentlemen  than  him- 
self, and  none  is  ready  to  give  way  to  assumptions  of  barrack  superiority. 
On  being  brought  in  contact  with  the  world,  free  from  the  hallucinations 
of  mess  pomp  and  self-conceit,  he  finds  out  his  own  true  position,  apart 
from  his  butterQy  livery,  that  he  is  a  nobody,  and  rather  a  poor  one.  He 
wants  the  means  to  keep  up  his  own  dandyism  and  his  wife's  millinery, 
and  he  wants  places  for  his  sons  and  portions  for  his  daughters.  The 
ambition  to  live  a  useful  life  comes  upon  him,  and  he  cannot  resist  the 
temptation  of  asking  for  the  first  railway  appointment  which  comes  in  his 
way. 

Some  very  honourable  men  may  do  their  best  to  withstand  corrupt  ac- 
tion ;  but  at  any  rate  the  government  officer  is  placed  in  a  false  position, 
and  cannot  give  satisfaction  to  his  employers.  Some,  it  may  be,  give 
way  to  positive  corruption — nay,  suggest  and  carry  it  out;  and  at  any  rate, 
those  who  do  not  give  way  lie  open  to  the  imputation  of  it.  The  events  of 
184.'>,  and  the  parliamentary  discussions  ou  the  conduct  of  the  Board  of 
Trade,  will  occur  to  every  reader,  and  the  result  of  them  cannot  by  any 
means  be  considered  as  satisfactory. 

For  a  public  officer  to  be  suspected  is  always  bad,  because  when  honest 
it  trammels  his  own  mode  of  action,  and  the  jealous  public  will  never  be 
satisfied  of  the  independence  of  the  officer,  when  they  know  how  readily 
he  may  turn  his  trust  to  his  own  private  purposes.  The  communication  of 
valuable  information  may  so  easily  be  made  a  matter  of  profitable  barter 
and  speculation,  that  the  public  can  never  be  satisfied  it  is  not  done,  and 
unfortunately  before  now  circumstances  strongly  corroborative  of  suspicion 
have  occurred.  The  public  have  every  regard  for  the  honourable  character 
of  military  men  ;  but  it  does  not  esteem  the  character  of  one  profession,  or 
of  one  body  of  gentlemen,  as  higher  than  another  ;  and  at  any  rate  it  does 
not  judge  very  favourably  of  human  nature  wheu  exposed  to  temptation. 

The  Board  of  Trade  officer,  when  once  determined  to  place  himself  out, 
has  the  means  of  preparing  the  way  by  rendering  such  services  to  his 
future  employers  as  may  well  be  considered  the  price  of  his  employment. 
How  easy  it  is  for  one  so  determined  to  make  such  arrangements  for  the 
favoured  line,  and  to  make  such  reports  npon  it,  as  may  be  very  valuable  to 
the  company,  and  in  the  end  very  valuable  to  himself,  but  which  cannot  in 
anyway  be  held  as  the  best  means  of  forwarding  the  public  interests. 
This  is  certainly  a  possibility — nay  more,  it  has  a  probability,  and  there  are 
those  who  believe  that  it  really  has  occurred,  while  there  is  no  guarantee 
that  it  may  not  occur  over  and  over  again. 

The  temptation  to  companies  of  using  parties  connected  with  the  Board 
of  Trade  is  very  strong,  as  they  not  only  get  an  immediate  service  done, 
but  they  also  have  the  means  of  communication  whenever  they  may 
want  it. 

Often  as  the  Board  of  Trade  have  been  subjected  to  public  censure,  we 
are  not  aware  of  any  defence  which  has  been  made  for  them — we  might  say 
of  any  defence  which  can  be  made.  The  railway  department  is  utterly 
useless  for  the  purposes  intended;  its  inspection  is  a  joke,  which  is  now  so 
well  known,  that  it  ceases  to  tranquillise  tlie  public  mind  ;  and  it  is  only 
operative  for  mischief.  The  department  is  an  incubus  on  the  railway  in- 
terest, which  does  not  give  patronage  enough  to  a  government  tojustify  its 
continuance,  and  which  is  well  calculaled  to  bring  a  ministry  into  jeopardy. 
In  the  first  session  of  a  parliament  iu  which  a  railway  interest  will  be 
combined,  Mr.  Strutt  is  pledged  to  bring  forward  a  bill,  which  has  been 
denounced  as  an  aggression  on  a  vast  amount  of  private  properly  ;  and  this 
railway  directors  have  determined  to  resist  to  the  utmost.  With  the  number 
of  new  and  hostile  members  iu  the  house,  the  defeat  of  Mr.  Strutt  by  the 
railway  interest,  assisted  by  the  opponents  of  the  ministry,  is  one  among  the 
disasters  of  the  next  year  which  appears  most  likely  to  be  accomplished. 
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Hud  which  will  greatly  aggravate  the  difficulties  with  which  the  adminis- 
tration of  Lord  John  Russell  is  already  threatened.  A  blow  once  given, 
we  hope  the  railway  interest  will  not  rest  till  they  have  swept  away  every 
vestige  of  interference. 


TEMPERATURE  OF  STEAM. 

Sir — The  following  empirical  formula  for  determining  the  temperature  of 
steam  is  new,  accurate,  and  may  be  interesting  to  some  of  your  readers. 

If  n  =  the  number  of  atmospheres,  then 

212  +  ',2  +  'I  +  Y.  «S:c.,  till  "  =  the  temperature  in  degrees  of  Fah. 
renheit.     Thus,  for 


Atmospheres. 

2  =   212° 

3  =  212° 

4  =   212° 

5  =  290° 

6  =  304°' 


+ 

'5=  =  248 

+ 

'^2  +  \'  -  272  or  = 

+ 

7^2  +  Y  +  ?  =  290 

+ 

Y  =  304-4 

i  + 

\^  =  316-1 

4  + 

¥  =  326-7 

248  +  'j' 


7   =  316°-4  + 

The  following  are  the  results  of  Dr.  Ure's  experiments,  and  those  of  the 
Franklin  Institute,  as  far  as  ten  atmospheres,  contrasted  with  the  results 
obtained  by  this  method  of  calculation  : — 


No.  of 

Calculated 

Dr.  Ure's 

Mean  of  Tempera- 

Atmosphere. 

Temperature. 

Calculation 

ture  obtained  by 
Franklin  Institute. 

1 

212° 

212° 

212 

2 

248 

248 

250 

3 

272 

272 

275 

4 

290 

290 

291-5 

5 

304-4 

305 

304-5 

6 

316-4 

315-5 

7 

326-7 

326 

8 

335-7 

336 

9 

343-7 

345 

10 

351 

352-5 

11 

357-5 

12 

363-5 

13 

369 

14 

374 

15 

379 

16 

383-5 

17 

388 

18 

392 

19 

395-5 

20 

399 

Dublin,  October  16,  1847. 


I  am.  Sir, 

Your  obedient  servant, 

William  T  Matieb, 

Civil  Engineer. 


MEASUREMENT  OF  ANGLES. 

How  to  lay  off  an  Angle  of  any  number  of  Degrees,  Minutes,  Sfc,  with 
Compasses  only,  without  the  use  of  Scale  or  Protractor. 

By  Oliver  Byrne. 

First  allow  me  to  correct  a  trifling  mistake  involved  in  the  solution  of  the 

converse  of  this  proposition,  published  in  the  Journal  of  last  month.     Page 

313,  col.  2,  line  10,  for  "  -H  1  or  -  2,"  read  "  -^  1  or  -  1 ;"  and  the  ex- 

pression  (Q)  becomes 

nor 

e  = . 

mny  +  y  +  1 

The  same  correction  must  be  made  at  page  314. 

Let  it  be  required  to  lay  off  an  angle  of  36°  40'  =  fi. — Take  any  small 
opening  of  the  compasses  less  than  one-tenth  of  the  radios,  and  lay  off  any 


number  of    equal  small  arcs,  from  A  to  1 ;  from  1  to  2  ;  from  2  to  3 ;  &c. 
(fig.  1),  until  we  have  laid  otT  an  arc,  A  B,  g  reater  than  the  one  required. 


Fig.  1. 

Draw  Bb  through  the  centre  0,  then  will  the  arc  ab  •=  arc  A  B,  which  we 

shall  put  =  20  (p  in  this  example,  and  proceed  to  measure  a  i  as  in  example 

fig.  5,  page  314.      Lay  off  a  4  from  4  to  c ;  from  c  to  d ;  from  d  to  e ;  from 

e  to/;  homftog.     Putting  ja  =  A,,  then 

108 
6  X  20(J>  -^  A,   =  360°  =  — /3;  because 


360° 


21600 


11 
108 


36°  40'  "~    2200 

Layoff,  as  before  directed,  J  a,  =  A  j,  from  a  to  A,  from  A  to  s,  and  J  to /; 

then  calling  s  t,  A„,  we  have 

3A,  +  A,  ^  20<p; 

and  we  find  that  s  t  is  contained  28  times  in  the  arc  a  4  ; 

108 
.-.    120^  -^  ^,    =    —&;   3^1  ■(■  Aa   =   209;    and  28Aj   =    20?. 

Eliminating  A,  and  A^,  we  find 

29205 

fl  =  p  =  12-9  times  ©  nearly  ; 

2268  f  1  , 

.•.  36°  40'  «=  Z  A  0  N  is  laid  off  with  as  much  ease  and  certainty  as  by  a 

protractor. 

As  a  second  example,  let  it  be  required  to  lay  off  an  angle  of  132°  27'. — 

From  180°  0' take  132°  27'  =  47°  33',  which  put  =  $. 

360°  2400  r     ,       v„        „^„„ 

when  put  =  -,  then  -B  =  360°  =  tt. 


47"  33' 


317 


Fig.  2. 
Referring  to  fig.  2,  we  have  laid  off  29  small  arcs  from  A  to  29  =  €.  AB  =  <ii  = 
ic  ~  cd  =  de  =•  ef.    And  a  j  =  S  h'^of  =  A, ;  hg  =  A^. 
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.-.  3  X  2D9  +  A.  =  300^  =  ,8  =  mf<p  1  A.  (1) 

2  A ,  -  A„  =  20  1}),  or  n  A ,  +  A  J  =  e  (jj  (2) 

13  Aa  =  2^<p,       or         qA„  =  € <p  (3) 

Eliminating  A,  and  Aj,  we  liaTe 

{mng+  (?+l)  leB  {5.2.13  +  (13  +  1)}  29.317 


vnq 


2400.2.13 


(p  =  21}  times  (p  very  nearly.      Hence  the  line  0  N  determines  the 


1323792 
62400 
angle  aON  =  132^27 
In  the  expression 


{mny  ^  (y  +  l)}e5 


rnq 


(R) 


substituting  the  numerals  of  the  first  example,  then 

{6.3.2s  +  (2S  -  1)}  20.11 


fl   = 


108.3.28 


29205 
2268 


(p  =   12-9  times  cp  nearly,  the  result  before  obtained. 


The  ambiguous  signs  of  (R)  cannot  be  mistaken  or  lead   to  error,  if  the 
manner  in  which  it  is  deduced  from  (1),  (2),  (3),  be  attended  to.     From  (3) 

A,   =  —  ;  substituting  this  value  of  A^  in  (2), 
J 

i^^  =1  tip  ^  ^2  =•   «^  +  l?;    which,  when  substi- 
9 
luted  for  A,  in  (1),  gives 

-3       mt<p  +    {  tip   -  ^-^\  ;  from  which  (R)  is  easily 

a  -  \  ?  / 

found. 


ON  MODEL  EXPERIMENTS. 
Until  this  present  era  of  the  "  railway  and  the  steam-ship  and  the 
thoughts  that  shake  mankind,"  the  studies  of  the  engineer,  like  those  of 
the  lawyer,  were  confined  to  the  acquiring  of  details  of  precedent,  while 
the  knowledge  of  the  scientific  principles  of  his  profession  was  neglected  as 
of  comparatively  little  importance.  Thus,  although  the  recognised  modes 
of  construction  were  numerous,  the  laws  of  structural  equilibrium  were  few 
and  but  imperfectly  developed ;  the  builder  was  satisfied  if  the  edifice  he 
was  about  to  raise  were  similar  in  character  and  magnitude  to  others  which 
had  been  raised  before  ; — this  fact  at  least  he  knew — they  had  been  found 
to  stand,  perhaps  for  ages;  and  the  most  ordinary,  pariter paribus,  style  of 
reasoning  might  be  sufficient  to  assure  him  that  his  own  work  would  be  no 
exception  to  the  general  rule.  But  with  the  railway  arose  a  new  epoch  in 
the  history  of  engineering ;  works  were  required  to  be  constructed  of  un- 
precedented magnitude  and  solidity,  and  for  the  execution  of  which  a 
higher  amount  of  mechanical  science  and  a  wider  range  of  experience  were 
required.  To  supply  the  latter  of  these  two  desiderata,  numerous  experi- 
ments have  been  conducted  of  late  years  on  the  strength  of  materials,  and 
on  models  of  the  whole  or  most  important  component  parts  of  proposed 
structures.  It  is  to  these  last  class  of  experiments  we  would  now  direct  the 
reader's  attention,  particularly  with  reference  to  the  difference  of  amount 
of  thrusts  and  strains  in  the  model  and  its  original.  We  shall  first  consider 
the  case  of  a  simple  horizontal  girder,  composed  of  a  web  and  an  upper  and 
lower  flange,  and  loaded  with  a  given  weight ; — to  this  case  may  be  referred 
almost  all  the  cast  iron  railway  bridges  now  completed,  as  well  as  the  pro- 
posed tubular  Menai  Bridge. 


c 

^.1 

I                                       ^ 

5 

c 

a 

e 

d 

A 

, ► 

^ 

•'V 

\ 

1 

.    ■  -                                                 / 

Lei  A  B  be  the  girder,  supported  at  A  and  B,  and  composed  of  the  lower 
flange  A  B  nJ,  the  upper  flange  CD  erf,  and  the  web  caid.  Let  AB  =  au; 
AC  -=  bu;  Aa  =  cu;  Cc  =  du;  Ctc  =^  hu. 


Let  the  weight  at  w  =  wu'  (because  the  weight  varies  as  the  cube  of  the 
scale  u) ;  the  weight  of  beam  and  girder  >=  w'v,^ ;  CE  =  /u  ;  R  and  R'  the 
reactions  at  A  and  I!. 

Then  first  considering  the  equilibrium  of  the  whole  girder,  we  shall  have 
R  +  R'  =  («,•  +  «)'). u' 

R'.flu  =  (whu.  +  "^-j^l  .«';  the  girder  being  sup- 
posed uniform  and  symmetrical  throughout  its  mass. 

For  the  equilibrium  of  the  portion  C  F,  if  T  be  the  tension  and  thrust  of 
the  lower  and  upper  flanges,  Y  the  vertical  force  at  F,  z  the  distance  between 
the  paints  of  application  of  the  thrust  and  tension,  we  have 

T  =  T;    Y  +  R  =  (»  +  -«>').«';    and 

/     ,    ,      u)'  .Fu\ 

u    —      «■/!«+    I .  u'  — 

\  ■  Za     J 


Y/i 


Tr. 


Whence  T; 


-{r-^')--r-2^')  ■-■}•- 


Now,  in  applying  the  results  of  experiments  upon  a  model  girder  to  its 
original,  all  we  have  to  do  is  to  vary  the  scale  u  from  the  scale  of  the  model 
to  the  scale  of  the  original.  Consequently,  we  find  that  Tr  varies  as  the 
fourth  power  of  the  scale  or  dimensions  of  the  girder.  If  the  web  of  the 
girder  be  very  thin  compared  with  the  breadth  of  the  flanges  and  their  ver- 
tical depth, — and  if  their  vertical  depth,  uc,  ud,  be  small  compared  with  u  d, 
— and  if  ui,  uk'  be  the  width  of  the  upper  and  lower  flanges  respectively, — 
t  and  t'  their  thrusts  and  tensions  per  square  inch  respectively — then  we 
shall  have 

T  =  tkcv?  =  /' A' d  «=  nearly  ;    and  z  =  a  a  nearly. 
.-.  Ti  =  takcv?  —  i'k'adv?  nearly. 

.• .  t  and  t'  both  vary  as  k  nearly  ;  that  is,  approximately,  the  teruioa  per 
square  inch  on  the  lower  flange,  and  the  thrust  per  square  inch  on  the  upper 
flange,  of  all  similar  and  similarti/  loaded  girders  varies  as  their  scale  of 
linear  dimension.  This  we  consider  so  important  a  fact,  that  we  shall  en- 
deavour to  give  a  proof  of  it  in  popular  language. 

Suppose  a  vertical  section  made  of  a  loaded  girder  at  E  F;  then  supposing 
F  the  fulcrum  about  which  the  mass  AE  is  turned, — AE  will  be  prevented 
from  turning  about  F  by  the  opposite  action  of  the  tension  at  F  and  reaction 
at  A,  and  the  weight  w  and  thrust  at  E,  and  the  weight  of  A  E  collected  at 
the  centre  of  gravity  of  C  F.  Now  the  weight  mi,  the  weight  of  C  F,  and 
the  reaction  at  A,  will  all  vary  as  the  cube  of  the  dimensions  of  the  girder, 
if  we  suppose  the  girder  loaded  proportioually  to  its  mass.  And  the  leverage 
of  these  forces  varies  as  the  linear  dimensions  of  the  girder ;  consequently, 
their  moment  about  F  varies  as  the  fourth  power  of  the  dimensions  of  the 
girder;  therefore,  the  moments  of  the  tension  and  thrust  at  F  and  E,  vary 
as  the  fourth  power  of  the  dimensions  of  the  girder ;  therefore,  if  we  sup- 
pose Aa  and  Cc  small,  the  tension  and  thrust  vary  as  the  cube  of  the  scale  ; 
but  as  the  tension  and  thrust  are  composed  of  the  sum  of  all  the  tensions 
and  thrusts  per  square  inch  at  a  vertical  section  of  the  flanges,  and  a^  the 
area  of  this  vertical  section  varies  as  the  square  of  the  scale, — in  order  to 
make  up  the  fourth  power,  we  must  have  the  tension  per  square  inch  varying 
as  the  scale  «. 

We  next  propose  to  determine  the  amount  of  the  load  V«'  which  can  be 
supported  at  the  centre  of  a  girder  of  the  dimensions  u,  in  order  that  /  and 
I'  at;  the  centre  may  be  the  same  as  in  a  girder  of  the  dimensions  m  =  1 
supporting  a  load  to  at  its  centre.  We  have  proved  Tr  ~  Ctu",  where  C  is 
some  constant  independent  of  u. 

Making  /  =  A  =:  -  we  have,  therefore, 


/Va         v' a\ 

ctu'  =  (y  +  "rj"  ' 

Iw  a         w  a\ 

=  It  *  TJ' 

(//  a  f\'  a        w'  a\ 

T-  =  (t  +  TJ  « 


and  Ct 


2V  = 


2w—  (k  — l).tF' 


.•.  2Vu"   =    ^2ic-(u-l).t//j  .«-. 
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If  («—  1)  w'  =  or  exceed  2  w,  it  follows  that  the  girder  in  scale  u  will 
not  be  able  to  support  any  weight  at  its  centre,  without  the  tension  and 
thrust  per  square  inch  being  increased. 

Ejcample. — A.  model  girder,  length  80  feet,  weight  10  tons,  breaks  with  a 
weight  of  30  tons  in  the  middle  :  what  weight  will  break  a  similar  girder 
480  feet  long  ? 

V„.   ^  (2"'-("-I)  "-•)"=     ^     («»-50)-^"    =    180  tons.  Ans. 
2  2 

We  have  been  especially  induced  to  call  our  readers'  attention  to  the  sub- 
ject of  model  experiments,  from  the  fact  that  the  proposed  tubular  bridge 
over  the  Menai  Straits  is  to  be  constructed,  as  to  its  dimensions,  according 
to  laws  developed  in  a  series  of  experiments,  conducted  by  Mr.  Hodgkinson 
at  Blackwall.  We  much  fear  that  the  enormous  width  to  be  crossed  with- 
out a  support  will  prove  too  much  even  for  the  known  inijenuity  of  Mr. 
Stephenson.  If,  however,  the  talents  of  that  illustrious  engineer  should 
prove  equal  to  the  magnitude  of  his  conception,  none  will  feel  more  satisfac- 
tion than  o\irselves  at  his  success ;  and  with  mingled  wonder  and  pleasure 
shall  we  witness — at  a  respectful  distance — his  aerial  tunnel  quivering  and 
bending  beneath  a  load  of  '*  moral  agents,"  happily  unconscious  of  the  laws 
of  equilibrium  and  of  the  depth  of  the  cold  dark  waters  above  which  they 
are  being  whirled. 

(To  be  continued.) 


REGISTER    OF    NEW    PATENTS. 

NASMYTH'S  PATENT  SCREW  COCKS. 

The  accompanying  engravings  show  an  important  improvement  in  sluice 
cocks,  as  patented  by  Mr.  Nasmyth,  of  the  Bridgewater  Foundry,  near 
Manchester.  In  consequence  of  the  facility  with  which  they  are  manu- 
factured, the  cost  of  them  is  considerabiy  less  thau  that  of  the  ordinary  sluice 
cocks,  and  at  the  same  time  they  appear  lo  us  far  more  effective;  but  ihe 
following  testimonials,  coming  as  they  do  from  geutlenien  well  known  as 
practical  hydraulic  engineers,  will  show  the  value  of  the  cock  far  better 
than  anything  we  cau  write. 


Fig.  2. 


Fig.  I  is  a 
the  pipe ;  fig 
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lioual  elevalion  of  n  cock  fully  open, — the  dotted  lines  show  the  position 
of  the  valve  wheu  closed. 


Fig-  ■•.  Fig,  5. 

Mr.  Nasmyth  claims  as  new— 1st.  The  valves  being  formed  with  double 
faces  ;  2ndly.  The  screw  passing  down  through  the  valve  ;  and  3rdly.  The 
casting  of  the  cock  in  one  piece. 

(To  Messrs.  Nasmyth,  Gaskell,  and  Co.) 
Gentlemen, — I  have  great  pleasure  in  complying  with  your  request,  to 
give  an  opinion  upon  Rlr.  Nasniylh's  Screw  Cock   for  Water  Works.'    I 
have  examined  and  proved  two  of  the  cocks,  and  am  quite  satisfied  that  they 
will  answer,  in  an  eflicient  manuer,  all  the  purposes  for  which  this  kind  of 
Cock  is  intended. 

One  important  feature  in  your  Cocks,  as  distinguished  from  those  ordi- 
narily  used,  is,  that  they  are  ail  double-faced,  and  therefore,  there  is  no 
occasion  to  have  two  sets,  one  single-faced,  and  one  double-faced,  and  the 
cost  is  considerably   less  than  that  of  the  ordinary  single-faced  Cocks, 
which  are  cheaper  than  the  double-faced. 

Screw  Cocks  form  no  inconsiderable  item  in  the  first  and  annual  expen- 
diture of  a  Water  Works,  and  not  unfrequently  a  single-faced   Cock  is 
introduced,  on  account   of  its  cheapness,   where  a  double-faced  would 
otherwise  be  preferable. 

A  comparision  between  the  cost  of  your  Cocks,  and  of  ordinary,  single, 
and  double  faced  Cocks,  in  equal  proportions,  should  be  made  in  order  to 
show  the  superiority  of  yours  in  a  commercial  point  of  view,  which,  after 
all,  is  the  most  important  view  to  be  taken  in  the  introduction  of  improve- 
ments. 
The  value  of  Seven  single  faced  Cocks,  of  the  ordinary  i 
constructions,  and  of  the  following  sizes,  viz. — 3,  4,  5,  J 
6,  7,  8,  and  9  inches,  v\'ill  be  .  .  .  .       ) 

The  value  of  the  same  number,  and  of  the  same  sizes,  of  ) 
double-faced  Cocks,  of  the  ordinary  construction,  will  v 
be      .........      ^ 

The  mean  cost  of  the  two  classes 

The  cost  of  the  same  number  and  of  the  same  sizes  of 
your  improved  (Jocks,  which  are  all  double-faced 
therefore  will  answer  the  purpose  of  single  or  double 
faced,  will  be      ....  . 

Difference  in  favour  of  your  Cocks  . 
Thus  it  appears  that  your  Cocks  are  30  per  cent,  cheaper  than  the  ordi- 
nary Screw  Cocks,  and  equally  efficient.     1  have  therefore  great  pleasure 
in  recommending  their  use. 

I  understand,  that  if  a  contract  is  entered  into  by  you,  for  the  supply  of 
these  Cocks,  that  you  undertake  lo  guarantee  them  for  twelve  mouths  alter 
they  have  been  placed  in  the  ground,  and  to  take  upon  yourselves  the 
responsibility  of  all  costs  and  charges  which  may  be  incurred  should  any 
of  them  prove  defective  during  that  period,  and  further,  that  your  prices 
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include  also  the  cost  of  delivery  npon  the  Companies'  Works.     These  con- 
ditions I  always  iulroduce  into  iny  specifications. 

You  may  make  any  use  you  please  of  this  letter,  my  object  being  in 
this,  as  in  all  other  instances,  the  introduction  of  an  article  cheaper  than 
those  ordinarily  in  use,  and  equally  eHicient ;  and  llius  to  reduce  the  ex- 
penditure in  Water  Works'  Establishments. 

1  am,  &c., 

Thomas  Wicksteed, 
Engineers'  Office,  Old  Ford,  Engineer. 

Nov.  IB,  1843. 

(To  Messrs.  Nasniylh,  Gaskell,  and  Co.) 

Gentlemen, — In  reply  to  your  request,  I  will  gladly  bear  testimony  to 
the  superiority  of  your  U'edge  Coi  lis  over  any  other  form  with  which  I  am 
icquaiuted  ;  and  1  think  tliey  might  be  employed  with  advantage  not  only 
'or  W  ater  Works,  but  also  for  many  other  purposes.  As  you  desire  it,  I 
*>eg  to  oU'er  the  following  observations  in  support  of  my  opinion. 

1st.  Your  Cocks  cost  considerably  less  than  the  common  single-faced 
Socks. 

2nd.  The  form  insures  both  strength  and  durability. 

3rd.  They  are  tight,  aud  as  the  attrition  or  wear  is  «qual  at  every  part 
of  the  faces,  I  think  they  will  remain  so. 

4th.  Being  double-faced,  they  will  stop  the  water  either  way,  which  is 
a  great  advantage. 

iilh.  The  stuliing-box  may  be  packed  without  shutting  off  the  water,  or 
emptyin);  the  mains. 

(ith.  If,  as  I  suggested,  they  should  now  be  made  with  a  simple  Nut, 
instead  of  the  Gland,  the  packing  in  the  stuffing-box  can  be  screwed  up  at 
any  time,  without  opening  the  grouuil. 

ith.  The  ordinary  sizes  employed  fur  Service  Cocks,  even  under  a  pres- 
suie  of  150  feet,  are  very  easily  opened  aud  shut  ;  after  the  first  few  turns 
they  may  be  moved  without  tlie  aid  of  a  bar,  but  simply  by  applying  the 
hand  to  the  key  ;  should  the  pressure  be  great,  it  may  be  partly  balanced 
by  causing  the  water  to  act  against  the  taper  side  of  the  slide. 

8th.  As  a  consequence,  the  keys  carried  by  the  Turncocks  may  be  made 
much  lighter  than  iliey  generally  are. 

itlh.  As  we  can  at  all  tim"S  depend  upon  your  Cocks,  being  assured 
they  will  not  allow  the  water  to  pass,  I  can  rely,  with  confidence,  upon 
the  indication  of  my  Instrument  for  discovering  faults  in  the  Pipes. 

I  may  mention,  finally,  that  your  Cocks  also  possess  the  advantages  com- 
mon to  some  others,  such  as  a  free  uninterrupted  Water-Way;  opening 
and  shutting  gently  and  gradually  ;  standing  low,  so  that  they  may  be  em- 
ployed even  where  the  Pipes  are  near  the  surface ;  &c. 

It  appears  to  me  that  there  is  but  one  objection  which  may  be  urged 
against  them,  which  is  the  probability  of  the  faces  rusting  or  corroding. 
If  they  were  seldom  opened  or  shut  such  an  effect  might  ta^e  place,  but  if 
used  frequently  I  consider  there  is  no  risk.  1  have  lliis  day  examined  a 
Cock  put  down  in  August,  1845,  and  I  found  it  in  excellent  condition, 
with  no  appearance  of  injurious  corrosion. 

I  will  but  add,  that  you  are  at  liberty  to  make  any  use  you  please  of 
this  communication. 

I  remain,  &c., 

Michael  Scott, 

Liverpool  Water  Works,  Engineer. 

February  4,  1847. 


PIGMENTS  OR  PAINTS. 

James  Murdock,  of  Staple-inn,  Middlesex,  for  "  an  improved  mode 
of  preparing  ajid  employirg  certain  culoiirs  and  materials  for  jjaint- 
zng."  (A  communication.) — Granted  MarclilU;  Enrolled  September 
lU,  1847.     [Reported  in  the  Palent  Jour7iat.'] 

This  invention  has  for  its  object  the  substitution  of  certain  sub- 
stances unacted  upon  by  sulphuretted  hydrogen,  instead  of  the  com- 
pounds of  lead  and  copper  at  present  in  use,  as  pigments  or  paints, 
particularly  with  reference  to  the  greens,  yellows,  and  reds.  The 
patentee  describes  his  iiu'enliun  under  dttferent  heads,  as  follows: — 
1st.  in  a  certain  process  for  the  iiianufacluring,  upon  a  large  scale,  of 
zinc  yellow  (chrumate  of  zinc);  barytes  yellow,  untiinoiiy  red  (sul- 
phuret  of  iintimony),  and  zinc  green.  2nd.  The  employment  of  these 
exjiours  for  pointing,  in  general,  upon  cloth,  wood,  walls,  paper,  &c. 
3rd.  In  the  mixture  of  these  colours  with  others,  unaffected  by  sul- 
phuretted hydrogm.  4th.  lu  mixing  the  oxide  of  ziiic  with  other 
unalterable  colours,  ath.  The  manufacture  of  a  new  dryer,  in  which 
certain  peroxides  act  the  same  jiatt  as  litluiige  in  the  common  pro- 
cess. 6th.  A  process  of  |)olishing  painting  with  oxide  of  zinc  and  un- 
alterable colouis,  combined  with  the  dryer  above  mentioned.  7.  The 
application  ot  the  above-inentiomd  colours  and  oxide  of  zinc  in  print- 
ing and  colouring  paper-hangings.  The  patentee  then  proceeds  to 
describe  his  processes;  and,  in  the  first  place,  Ins  ziuc  yellows.  This 
process  is  divided  into  three  parts.     i3y  the  first  he  obtains  what  he 


calls  marigold  yellow.  For  this  purpose  he  mixes  in  a  boiler  120  lb. 
of  bichromate  of  potass  with  from  700  to  800  lb.  of  water,  and  60  lb. 
of  "zinc  white."  The  boiling  is  continued  for  from  24  to  3G  hours. 
The  precipitate  is  then  separated  and  washed,  and  the  first  w.ishings 
added  to  the  solution  from  which  it  was  precipitated.  When  per- 
fectly washed  the  precipitate  is  dried,  and  either  reduced  to  powder 
or  made  up  into  cakes.  By  the  second  he  obtains  lemon  yellow,  by 
adding  to  the  solution  which  remains  from  the  first  process,  together 
with  the  washings  which  were  added  to  it,  sulphate  of  ziuc,  formed 
by  adding  to  75  lb.  of  oxide  of  zinc,  45  lb.  of  sulphuric  acid  of  coro- 
merce,  of  specific  gravity  (J3J°.  This  is  to  be  boiled  as  in  the  first 
process,  and  the  precipitate  separated,  washed,  and  dried.  To  the 
solution  remaining  from  this  last  process,  together  with  the  first  wash- 
ings of  the  precipitate,  he  adds  sulphate  of  zinc,  formed  by  adding  to 
15  lb.  of  oxide  of  zinc  7  lb.  of  sulphuric  acid  of  commerce.  This  is  to 
be  boiled  as  before,  and  the  precipitate  washed  and  dried.  This 
gives  a  pale  yellow,  of  a  tint  between  the  marigold  and  citron  tint 
above  described.  The  baryta  yellow  is  funned  by  adding  to  a  solu- 
tion containing  100  lb.  of  chloride  of  barium,  84  lb.  of  the  double  neu- 
tral chromate  of  potass  and  soda,  boiling  these  together,  then  separat- 
ing, washing,  and  drying  the  precipitate.  From  these  yellows  tlie 
patentee  says  he  can  obtain  any  shade  of  yellow  required  by  adding, 
if  necessary,  raw  terra  sienna,  or  the  antimony  red  hereafter  described. 
And  greens  in  the  same  manner  may  be  obtained  of  any  shade,  by  add- 
ing to  the  yellows  a  blue,  unacted  upon  by  sulphuretted  hydrogen. 
The  antimony  red,  or  orange  red,  is  made  by  dissolving  the  native 
sulphuret  of  antimony  in  hydro-chloric  acid,  in  such  proportion  that  it 
will  just  dissolve  the  whole  of  the  sulphuret;  this  proportion  the  pa- 
tentee finds  to  be  about  0  of  acid  to  1  of  the  native  sulphuret.  Tl)e 
solution  is  then  filtered,  and  water  or  acid  is  added  to  it  until  its 
specific  gravity  is  between  13°  and  17°  of  the  French  arioraetre.  The 
patentee  prefers  16°,  but  claims  all  degrees  between  13^  and  17°. 
When  the  solution  has  been  brought  to  the  above  density,  it  is  placed 
in  a  suitable  vessel,  and  sulphuretted  hydrogen  passed  through  it. 
The  sulphuretted  hydrogen  may  be  that  evolved  in  forming  a  second 
solution  of  the  native  sulphuret.  The  tube  by  which  the  gas  is  con- 
ducted into  the  solution  should  be  of  glass,  and  wide  enough  to  pre- 
vent its  clogging;  the  vessel  should  be  covered,  and  the  gas  made  to 
pass  through  a  series  of  vessels,  and  at  last  conducted  into  a  vessel  of 
milk  of  lime  ;  during  the  process  the  solution  should  be  stirred  occa- 
sionally with  a  wooden  spatula.  The  precipitate  is  to  be  washed 
thoroughly,  and  dried  at  a  temperature  of  from  100°  to  120°;  at  a 
higher  temperature  than  this  the  hydrated  sulphuret  would  lose  its 
combined  water,  and  become  black.  To  form  the  zinc  green,  the  pa- 
tentee dissolves  in  hot  water  491b.  of  pure  dry  sulphate  of  cobalt,  and 
to  this  adds  255  lb.  of  oxide  of  zinc  slaked  with  a  little  water;  th« 
whole  is  then  boiled  to  dryness,  and  heated  red-hot  in  a  muffli.  The 
calcined  mass  must  then  be  cooled  and  thrown  into  water,  thoroughly 
washed  and  dried.  The  patentee  claims  this  his  process  of  neutra- 
lising the  sulphate  of  cobalt  with  oxide  of  zinc.  The  patentee  next 
describes  the  process  for  making  a  dryer,  or  drying  oil,  by  boiling  for 
6  or  8  hours  200  gallons  of  purified  linseed  oil,  aud  then  adding  to 
this  101b.  of  peroxide  of  manganese  in  fine  powder.  The  mixture  is 
to  be  boiled  for  5  or  6  hours,  and  filtered  when  cool.  Peroxide  of 
iron  will  answer  the  purpose,  but  it  is  not  so  effective  as  peroxide  of 
manganese.  If  desired,  the  protoxide,  sulphate,  acetate,  or  cap- 
bonate  of  manganese  may  be  used.  This  dryer  may  be  mixed  with 
the  paint  in  tlie  proportion  of  1-lOth  to  l-201h.  Instead  of  the  dryer 
above  described,  the  peroxide  of  manganese  may  be  ground  up  with 
the  paint  in  the  same  manner  that  litharge  is  now  employed.  It 
should,  in  such  case,  be  used  in  the  pioportiou  of  1-lOth  to  l-25th.  In 
applying  his  patent  colours  for  the  purpose  of  polished  painting,  the 
patentee  lays  on,  first,  several  coats  ot  zinc  white,  and  when  dry  the 
surface  is  rubbed  down  with  pumice  till  it  is  brought  to  a  dead  polish. 
The  colours,  whether  for  marbling,  graining,  &  ■.,  previously  mixed 
with  the  dryer  are  then  laid  on,  and  when  dry  will  not  require  varnish. 
In  applying  these  colours  to  paper-hangings  no  alteration  whatever  is 
required  to  be  made  in  the  common  process,  and  for  the  purpose  of 
satining  or  watering  paper,  or  enamelled  cards,  the  zinc  white  is  em- 
pluved  instead  of  the  white  lead  now  counnonly  used.  The  patentee 
claims: — 1.  The  particular  mode  of  manufacturing  zinc  yellow, 
baryla  yellow,  orange  red  (sulphuret  of  antimony;  and  zinc  green.  2. 
The  application  of  the  above  colours  to  paintiug  pictures,  buildings, 
and  other  objects,  upon  stoue,  wood,  plaster,  canvas,  paper,  &c.  3. 
The  manufacture  of  compound  colours  made  of  zinc  yellow,  antimony 
rid,  baryta  yellow,  "zinc  white."  4.  Compounding  the  above  colours 
with  linseed  or  other  oils,  and  the  dryer  above  describid.  5.  Tlie 
mixture  of  the  dryer  above  described  with  unalterable  colours,  whether 
those  above  mentioned,  or  others  containing  neither  lead  nor  copper, 
or  compounds  containing  those  colours  above  described,  and  other  un- 
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alterable  colours.  G.  The  application  of  the  above-described  colours 
to  the  process  cf  painting  and  printing  on  paper-hangings.  7.  The 
application  of  the  above-described  colours  and  dryer  to  the  process  of 
polished  painting.  8.  The  mixture  of  the  above  colours  with  other 
unalterable  colours,  with  or  without  the  dryer,  for  the  purpose  of  ob- 
taining anj'  desired  shade  of  colour. 


JAPANNING  METALS. 

FnEDEr.iCK  Walton,  of  Wolverhampton,  Staffordshire,  japanner 
and  tin-plate  worker,  for  "an  Improved  mode  of  coaling  or  conring, 
or  of  coating,  covering,  and  ornamenting  the  surfaces  of  articles  mliicfi 
are  or  may  be  made  of  wrought  iron,  or  of  other  metal  or  metals  ;  which 
improved  mode  may  be  used  in  substitution  of  japanning,  tinning,or  other 
modes,  now  in  common  use,  of  coating,  covering,  or  of  coating,  covering. 
Olid  ornamenting  such  articles." — (iranted  February  24  ;  Enrolled 
Aug.  24,  1S47. — [Reported  in  Newton's  London  Journal."^ 

This  invention  relates  to  coating  the  surfaces  of  wrought  iron,  or 
other  malleable  metal  that  will  bear  a  strong  red  heat  without  injury 
(such  as  brass  or  copper),  so  as  to  furm  a  glazed  enamelled  surface 
either  plain  or  ornamented. 

The  first  preparation  is  to  clean  the  surfaces  of  the  articles,  by  first 
subjecting  tliem  to  a  red  heat  in  an  annealing  oven,  or  in  a  muffle,  ac- 
cording to  their  size,  for  about  half  an  hour,  to  dissipate  all  liquid 
or  greasy  matter,  and  oxidate  the  surfaces.  The  oxide  is  removed 
by  rubbing  with  sand-stone,  or  scrapers.  When  cleaned,  the  articles 
are  to  receive  a  first  coat  of  partially  vitrifiable  materials,  which  is 
poured  in  a  semi-liquid  state  over  the  surface  of  the  article,  and  dis- 
tributed evenly;  the  article  is  then  placed  in  an  ordinary  japanner's 
stove,  heated  to  180°,  and  left  therein  until  all  moisture  is  gradually 
dried  away,  leaving  the  same  in  a  state  of  dry  whitish  composition, 
which  will  adhere  to  the  article,  without  it  is  roughly  touched  with 
the  fingers. 

The  composition  for  the  first  coating  is  prepared  as  follows: — G 
parts,  by  weight,  of  flint-glass,  broken  into  small  fragments,  3  parts  of 
borax,  1  part  of  red  lead,  and  1  part  of  oxide  of  tin,  are  to  be  well 
mixed,  by  pounding  in  an  iron  mortar,  and  "fritted"  in  the  same  man- 
ner as  is  usually  done  with  the  materials  for  making  glass.  1  part,  by 
weight,  of  the  "  fritt,"  so  made,  is  to  be  mixed  vvitti  two  parts  of  cal- 
cined bone,  ground  to  powder;  and  the  mixture  of  fritt  and  bone  is 
then  to  be  ground  with  water  in  a  "porcelain  mill,"  until  a  semi- 
liquid,  of  the  same  consistence  and  appearance  as  thick  cream,  is 
produced,  which,  after  being  passed  through  sieves  of  fine  lawn,  is 
ready  to  be  applied  to  the  articles,  as  above  mentioned. 

When  the  first  coating  is  dry,  the  articles  are  ready  for  firing,  in 
order  so  far  to  vitrify  the  materials,  as  to  harden  the  coating,  and 
fasten  it  on  the  surfaces  of  the  articles.  The  firing  is  performed  in  a 
furnace  of  the  kind  used  by  painters  in  enamel.  The  muffle  having 
been  brought  to  a  full  red  heat,  the  articles  are  introduced,  and  are 
left  therein  until  the  earthy  composition  has  undergone  so  much  of 
the  commencement  of  fusion,  or  partial  semi-vitrification,  as  to  render 
the  earthy  particles  of  the  coating  firmly  adherent  to  one  another,  and 
to  the  surface  of  the  articles,  which  are  then  to  be  withdrawn  from 
the  muffle,  and  laid  on  a  flat  iron  bench  to  cool ;  when  cold,  those 
parts  of  the  surface  which  have  been  coated,  present  a  dead  whitish 
appearance,  resembling  earthenware  in  the  state  of  "  biscuit :"  the 
time  that  the  articles  must  remain  in  the  muffl",  varies  from  a  few 
minutes  to  half  an  hour,  according  to  the  heat  of  the  muffle,  the  size 
of  the  articles,  and  the  number  of  articles  in  the  muffle  at  the  same 
time.  After  the  articles  have  become  cool,  the  coating  is  wetted 
with  water,  and  a  second  coat  is  then  applied  over  the  first  coat,  and 
dried  thereon  in  the  japanner's  stove;  it  is  then  fired  in  the  muffle  in 
the  same  manner  as  the  first  coat.  The  composition  for  the  second 
coat  is  prepared  as  follows  : — A  thick  paste  is  made,  by  mixing  32 
parts,  by  weight,  of  calcined  bone,  ground  to  fine  powder,  16  parts  of 
china-clay,  14  parts  of  Cornwall  stone,  in  fine  powder,  and  8  parts  of 
carbonate  of  potash,  the  latter  being  dissolved  in  water;  the  mixture 
is  fritted  for  two  or  three  hours  in  a  reverberatory  furnace,  until  it 
assumes  the  appearance  of  biscuit-china  ;  and  then  it  is  to  be  reduced 
to  powder.  5i  parts,  by  weight,  of  this  powder,  are  mixed  with  16 
parts  of  flint  glass,  broken  small,  5^  parts  of  ground  calcined  bone, 
and  3  parts  of  ground  calcined  flint ;  and  the  mixture  is  reduced  to 
the  consistence  of  cream,  by  grinding  in  a  porcelain  mill,  in  the  man- 
ner described  for  the  first  composition.  In  firing  the  second  coating, 
care  must  be  taken  that  the  heat  of  the  muffle  is  sufiicient,  and  that 
the  articles  are  kept  in  long  enough  to  effect  the  thorough  incorpora- 
tion of  the  second  coat  with  the  first,  and  to  harden  both  coats.  Alter 
the  second  coating,  the  articles  will  have  a  stronger  and  whiter  colour, 
tind  bear  a  mure  decided  resemblance  to  articles  if  liied  earthenware 


in  a  state  of  biscuit;  but  in  case  it  is  desired  to  give  a  very  white 
colour  to  the  second  coating,  in  order  that  it  may  resemble  the  finest 
earthenware  in  the  state  of  biscuit,  then,  in  place  of  the  IG  parts  of 
flint-glass,  last  mentioned,  the  patentee  substitutes  a  like  quantity  of 
a  composition,  formed  by  mixing  4  parts,  by  weight,  of  pulverized 
felspar,  4  parts  of  white  saud,  4  parts  of  carbiniate  of  potash,  1  part 
of  arsenic,  0  parts  of  borax,  1  part  of  oxiile  of  tin,  1  part  of  nitre,  and 

1  part  of  whiting,  fritting  the  mixture,  and  then  reducing  it  to  pow- 
der. 

When  the  articles  have  become  cool,  after  receiving  the  second 
coat,  this  coat  is  wetted  with  water,  and  a  third  coat  is  applied,  and 
fired  in  a  similar  manner  ;  and,  when  cool,  the  article  will  present  the 
appearance  of  glazed  earthenware  of  good  quality,  or  of  the  best 
quality,  in  case  the  composition,  last  mentioned,  has  been  substituted 
for  the  flint-glass  amongst  the  materials  for  the  second  coat.  The 
materials  used  for  forming  the  third  coat  or  glaze  are,  12  parts,  by 
weight,  of  pulverized  felspar,  4J  parts  of  china-clay,  18  parts  of 
borax,  3  parts  of  nitre,  IJ  parts  of  carbonate  of  potash,  and  14  parts  of 
oxide  of  tin:  these  ingredients  are  treated  in  the  same  manner  as 
those  for  making  the  second  coat.  Instead  of  the  materials  and  pro- 
portions just  mentioned,  the  following  may  be  used: — 9  parts,  by 
weight,  of  pulverized  felspar,  2  parts  of  china-clay,  9  parts  of  borax, 

2  parts  of  nitre,  3  parts  of  carbonate  of  soda,  and  i  part  of  arsenic. 
In  case  there  are  any  imperfections  in  the  glaze,  after  it  has  been 
fired,  then,  when  the  articles  are  cold,  another  coat  of  the  glaze  may 
be  applied,  in  a  semi-liquid  state,  and  dried  in  the  japanner's  stove, 
and  fired  in  the  muffle  in  the  same  manner  as  the  first  glaze  :  in  like 
manner,  a  third  coating  of  the  glaze  may  be  applied,  if  requisite. 

The  articles  that  have  been  coated  on  one  side,  may  have  the 
opposite  side  coated  with  black  glaze,  applied  with  a  sponge  when 
in  a  semi-liquid  state,  dried  on  in  the  japanner's  stove,  and  then 
fired  in  the  muffle.  The  black  glaze  may  be  composed  of  the  name 
materials  as  either  of  the  compositions,  before  described,  for  thsSIiird 
coat  or  glaze,  with  the  addition  of  2  parts,  by  weight,  of  oxide  of 
manganese,  and  1  part  of  cobalt ;  which  materials  are  to  be  added  to 
the  other  ingredients,  previous  lo  the  mixture  being  fritted.  If  ix 
deep  blue  glaze  is  preferred  to  black,  then  the  oxide  of  manganese 
may  be  diminished  or  omitted  ;  and  so  much  as  is  omitted  may  be  re- 
placed, weight  for  weight,  by  cobalt,  in  addition  to  the  quantity  of 
cobalt  above  mentioned.  Or,  instead  of  the  back  or  under  side  of  the 
article  being  coated  with  black  or  blue  glaze,  it  may  be  finished  by 
japanning,  according  to  the  method  usuahy  adopted  by  japanner*. 


ELECTRIC  LIGHT. 

Thomas  Wright,  of  Cooper's-hill,  Thames  Ditton,  Surrey,  Esq., 
for  "  Improvements  in  apparatus  for  the  production  and  diffusion  of 
WgA^"— GrMted  Ma.ch  9;  Enrolled  Sept.  9,  1845. 

This  invention  consists  in  producing  a  permanent  light,  by  present- 
ing one  or  more  fresh  points  or  surfices  of  carbon,  or  other  suitable 
material,  continually  to  the  path  of  an  electric  current,  by  an  appara- 
tus similar  to  the  annexed  engraving,     a,  is  a  double  annular  frame 


of  wood,  or  other  non-conductor  of  electricity,  with  five  (or  more) 
discs  b,  c,  d,  e,f,  turning  on  axes  with  bearings  attached  to  the  frame 
a.  The  discs  consist  of  two  circular  plates  of  brass,  or  other  metal, 
with  a  disc  of  plumbago  or  carbon  (the  latter  being  preferred),  be- 
tween them,  somewhat  larger  in  diameter  than  the  brass  plates,  about 
one-fourth  of  an  inch  thick,  and  having  an  angular  or  V-sh.iped 
edge.     The ''axes  of  'wo  of  the  discs  c,  e,  are  mounted  in  sliding 
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carriage?,  and  can  be  moved  backwards  and  forwards  by  tlie  screws  g,  g. 
The  discs  are  made  to  rotate  slowly  by  means  of  an  endless  band, 
with  pulleys  and  wlieelwork,  actuated  by  a  weight  or  other  prime 
mover;  a  current  of  electricity  being  then  passed  through  the  series 
of  discs,  a  brilliant  light  will  be  produced  at  those  edges  of  the  discs 
that  are  adjacent  to  each  other.  A  current  of  electricity  may  be  caused 
to  pass  through  tlie  discs,  bv  connecting  one  wire  of  a  galvanic  battery 
with  the  axis  of  the  disc  6,  and  the  other  wire  with  the  axis  of  the 
disc/;  but,  in  order  to  economize  the  power,  the  patentee  prefers  to 
separate  the  battery  into  four  parts,  and  transmit  a  separate  and  dis- 
tinct current  to  each  pair  of  discs,  by  means  of  the  wires  Zi',  h-,  A=,  h', 
and  i',  i",  i",  i*.  In  order  to  produce  the  desired  elfect,  the  discs  c,  e, 
are  to  be  brought  into  contact  with  the  discs  6,  rf, /,  by  turning  the 
screws  g-.g;  and  as  soon  as  the  electric  current  is  esiablished,  and 
the  points  of  contact  sufficiently  ignUed,  the  discs  c,  e,  are  to  be 
moved  out  of  contact  with  the  otlier  discs,  when  a  brilliant  and  per- 
manent l.ght  will  continue  to  be  evolved  at  the  adjacent  parts  of  the 
discs,  so  long  as  the  discs  are  kept  rotating,  and  the  electric  current 
continues  to  pass.  In  order  that  the  electric  light  may  be  uniformly 
diflused,  the  apparatus  is  enclosed  in  a  ground  glass  globe  j. 


SLUB  CHAINS. 
William  B.^tlis,  of  Bilston,  Stafiord,  chain-maker,  for  "a  machine 
fur  Jtnllening   and  inrnhig  iron   li'ilm  for  fat-rcood  alub-chauis."— 
"Granted  February  20;  Enrolled  August  20,  1847. 

In  forming  the  links  of  flat-wood  or  slub-chains  the  sides  are  flatten- 
ed while  the  ends  at  the  connexion  of  the  adjoining  links  are  cylindri- 
cal. .Such  formation  has  hitherto  been  accomplished  by  hand  forgii  g. 
In  order  to  the  well  working  of  such  ch  lins,  it  is  necessary  that  con- 
siderable uniformitv  should  exist  between  the  separate  links,  which 
require  much 'kill  and  consequent  expense  in  their  manufacture. 

Now  the  object  of  the  present  invention  is  to  produce  the  required 
flattening  to  parts  of  lengths  of  iron,  and  partial  bending  of  the  same 
hv  mechanical  means,  so  as  to  facilitate  the  formation  of  the  links, 
and  lessen  the  cost  of  the  manufacture. 

The  annexed  engravings  show  a  machine  for  making  the  links.  Fig. 
1,  is  a  side  view;  fig.  2,  a  plan;  and  fig.  3,  an  end  view,  a,  the 
framing   of  the   machine;    fc,  the    drivirg    axis,   to  which  motion  is 
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given  by  a  steam  engine  or  other  power;  on  the  axis  b,  is  a  pinion  c, 
wliich  takes  into  and  drives  the  cog-wheel  d,on  the  craiik  axis,  e,  and 
gives  motion  to  the  arm/,  by  the  link  g,  and  carrying  the  \i|>per  face 
plate  /(.  /,  is  tlie  lowLM  face  plate,  upon  which  a  length  of  iron  A,  for 
the  intended  link  and  heated  to  a  nn  derate  heat,  is  to  be  held  so  as 
that  by  the  descent  of  the  arm  /,  a  flattened  part,  as  shov;n  at  B,  is 
produced,  and  then  the  length  ol  metal  A,  is  to  be  put  end  to  end,  s» 
as  to  produce  another  fl.ittened  part  U,  as  shown  at  B,  C.  The 
lengths  thus  formed  are  then  to  be  placed  against  the  rollers  A:,  when 
liy  the  coming  forward  of  the  forcer,  /,  they  will  be  bent  into  the 
shape  shown  at  D.     Motion   is   given  to  the   forcer,   /,  in  the  fol- 


lowing manner:  m,m,  are  arms  which  at  the  upper  ends  are  connected 
to  the  connecting-rods,  n,  v,  which  receive  a  to  and  fro  motion  from 
the  shaft ;  the  lower  ends  of  the  arms,  m,  m,  are  affixed  to  the  sh.ift, 
to  which  IS  also  aflix'd  the  arrn,^,  which  by  means  of  a  link  gives 
motion  to  the  forcer,  /.  The  links  produced,  as  shown  at  D,  are  alter- 
wards  to  be  welded  togetlier  in  the  ordinary  way. 


STEAM  ENGINE  IMPROVEMENTS. 

William  Knowelden,  of  Great  Guildford-sfreet,  Soutliwark,  en- 
gineer, for  "  tmprovemtim  in  steam  tngines." — Granted  December  31, 
ia4G  ;  Enrolled  June  30,  1847. 

1  his  invention  relates  to  obtaining  two  revolutions  of  a  shaft  of  a 
reciprocatingsteam-engine  for  each  complete  stroke  of  the  piston. 

Figs.  1  and  2,  are  an  elevation  and  a  plan  of  a  reciprocati.ig  steam- 
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Fig.  2. 
engine,  showing  the  improvements,  a,  a,  is  the  framing,  b,  the 
steam  cylinder,  c,  the  piston  rod.  e,  the  cross  head  ;  and/",  the 
side  connecting  rods  which  are  at  one  end  in  connexion  with  the  cross 
bead  f,  and  at  the  other  end  in  connexion  with  the  connecting  rod  g, 
which  is  forked  so  as  partly  to  embrace  the  cylinder  and  to  allow  of 
its  being  in  connexion  with  both  of  the  rods  /,  and  this  connecting  rod 
is  at  the  end,^',  in  connexion  with  the  beam  or  lever i',  moving  on  an 
axis  in  the  centre,  by  which  the  end,  g',  of  the  lever,  g,  is  controlled 
to  move  to  and  fro  in  nearly  a  straight  line,  which  is  one  peculiarity 
of  the  invention,  and  such  beam  or  lever  at  one  end  moves  on  an  axis 
at  g',  its  other  end  by  a  connecting  rod,  i,  gives  motion  to  the  crank, 
y,  on  the  main  shaft  k,  of  the  engine;  thus  will  the  crank  shaft  be 
caused  to  make  a  complete  revolution  each  time  the  piston  moves 
from  end  to  end  of  the  cylinder,  and  therefore  two  revolutions  for  each 
complete  stroke  of  the  piston.  /,  /,  are  two  arms  from  the  axis,  i',  one 
on  each  side  of  the  cylinder,  in  order  that  they  may  be  in  connexion 
with  the  two  side  connecting  rods,/.  Tliese  am  s  are  for  the  purpose 
of  controlling  the  working  of  the  parts,  and  to  ensure  the  end  g',  (.f 
the  connecting  rorl  g,  making  a  uniform  to  and  fro  movement  each 
time  the  piston  passes  from  one  end  to  the  other  of  the  cylinder;  but 
it  is  obvious  that  the  same  result  would  be  obtained  if  the  ends  of  the 
rods,/,  g,  viere  controlled  by  guides  to  move  in  the  same  direction. 

The  claim  is  fur  combining  the  parts /,g,i,  with  a  crank  shaft 
or  axis  so  as  to  obtain  two  revolutions  of  such  shaft  or  aKis  for  eacli 
complete  stroke  of  a  reciprocating  steam-engine. 
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SMELTING  COPPER. 

James  Napier,  of  Sliacklewell-lane,  Middlesex,  operative  che- 
mist, for  "  Jmpjorinunis  in  smelling  copper  or  other  ores." — Granted 
Marcli  2;  Enrolled  September  2,  1S47.— [Reported  in  Ntmton's 
London  Journal.'^ 

This  invention  consists  in  improvements  in  smelting  copper  ores, 
by  treating  them  with  fluxes,  consisting  of  common  salt,  lime,  and 
carbonaceous  matters;  and  also  in  improvements  in  smelting  ores, 
containing  silver,  or  gold,  or  both  those  metals,  by  the  addition  of 
alkaline  substances,  coal,  iron,  and  galena. 

The  first  object  is  to  facilitate  the  separation  of  the  earth  from  the 
copper;  and  to  effect  this,  when  several  ores  of  ditferent  descriptions 
are  to  be  operated  upon,  the  patentee  mixes  them  in  such  proportions, 
in  relation  to  the  earthy  matters  or  gangue  they  contain,  as  will  cause 
the  earths  to  unite  in  the  furnace  and  form  glass:  the  ores  have  been 
mixed  in  suitable  proportions,  when  the  silica  in  the  mixture  ranges 
from  50  to  75  per  cent.,  in  relation  to  the  other  earthy  matters,  which 
are  generally  mixtures  of  alumina,  lime,  baryta,  fluor-spar,  &c., — the 
presence  of  oxide  of  iron  greatly  facilitates  the  fusion  of  the  ores. 
Should  the  mixture  (or  the  ore,  when  only  one  description  of  ore  is 
being  treated)  not  contain  silica  in  the  above  proportion,  the  deficiency 
is  to  be  supplied  by  the  addition  of  sand  ;  or,  if  the  silica  exceeds  the 
above  proportion,  lime  or  fluor-spar  is  to  be  added. 

After  the  above  preparatory  process,  the  operation  is  conducted  in 
the  following  manner : — If  the  ore  or  ores  should  contain  not  less  than 
1  part  of  iron  and  1  part  of  sulphur,  to  2  parts  of  copper,  an  addition 
is  made  to  every  ton  of  ore,  of  56  lb.  of  common  salt,  40  lb.  of  slaked 
lime,  and  1001b.  of  coal,  and  the  whole  is  fused  in  a  melting  furnace. 
When  fused,  the  slag  or  scoria  is  skimmtd  off,  and  the  furnace  is 
tapped  into  sand  moulds:  the  ingots  or  pigs,  thus  produced,  are 
treated  as  hereinafter  described.  If  the  ore  or  ores  should  contain 
less  than  1  part  of  iron  to  2  parts  of  copper,  the  deficiency  is  to  be 
supplied  by  the  addition  of  sul[  buret  of  iron;  or  the  ore  is  to  be 
treated  as  before  mentioned  (omitting  the  coal);  and  after  the  fused 
mass  has  been  skimmed,  301b.  of  scrap-iron  are  to  be  dispersed  over 
the  surface  thereof,  as  equally  as  possible,  and  the  door  of  the  furnace 
is  closed  until  the  scrap-iron  is  melted  ;  the  furnace  is  then  to  be 
tapped  into  sand  moulds.  When  the  ingots,  obtained  in  the  above 
manner,  are  set,  they  are  thrown  into  water,  whereby  they  become 
disintegrated  and  fall  into  a  fine  powder ;  this  pow  der  is  thrown  into  a 
heap,  and  allowed  to  remain  for  forty-eight  hours  ;  after  wliich,  it  is 
removed  to  a  calcining  furnace,  and  treated  in  the  manner  described 
in  the  specification  of  a  patent  obtained  by  the  present  patentee,  July 
20,  1846.  The  addition  of  black  oxide  of  manganese,  instead  of  iron, 
has  been  found  to  produce  a  similar  effect,  but  not  with  equal  ad- 
vantage. 

When  ores  containing  little  or  no  sulphur  are  operated  upon,  the 
above-mentioned  processes  of  disintegration  and  calcination  are 
omitted.  The  patentee  commences,  in  this  case,  by  mixing  the  ores, 
in  relation  to  their  earthy  matters,  so  as  to  form  glass,  as  above  de- 
scribed (the  ores,  when  containing  no  iron,  might  with  advantage 
have  a  small  quantity  of  oxide  or  carbonate  of  iron  added)  ;  and  then 
801b.  common  salt,  501b.  slaked  lime,  and  1001b.  anthracite  coal, 
finely  pulverized,  are  added  to  each  ton  of  ore  containing  10  percent, 
of  copper.  If  the  ore  should  be  richer  in  copper,  a  smaller  propor- 
tion of  salt  and  lime  will  suffice,  and  a  greater  proportion  of  anthraciie 
of  coal  will  be  required  :  the  patentee  says,  he  has  found,  that  for  an 
ore  containing  25  per  cent,  of  copper,  56  lb.  common  salt,  501b.  slaked 
lime,  and  150  lb.  anthracite  coal  will  answer  well.  The  mixture  of 
ore  and  other  materials  is  fused  in  a  melting  furnace,  which,  for  a 
cliarge  of  25  cwt.  of  ore,  will  lake  from  five  to  six  hours;  and  then 
the  fused  mass  is  tapped  into  sand  moulds  :  the  copper,  thus  obtained, 
will  generally  be  ready  for  the  refining  operation;  but  should  a  por- 
tion of  the  produce  be  regulus,  it  is  to  be  roasted,  and  afterwards  re- 
fined. Soda  and  several  of  its  salts  may  be  used  instead  of  common 
salts;  and  so  likewise  may  potash  and  several  of  its  salts,  or  mixtures 
of  these,  free  from  sulphur. 

Sulphuretted  ores  of  copper,  containing  silver,  or  gold,  or  both 
these  metals,  are  treated  in  the  following  manner: — The  ore  is  first 
calcined  and  fused,  as  in  the  ordinary  smelting  process,  so  as  to  pro- 
duce a  regulus,  containing  about  50  per  cent,  of  copper;  with  every 
ton  of  this  regulus,  561b.  soda-ash,  401b.  slaked  lime,  1  cwt.  coal,  lA 
cwt.  iron  in  scraps,  and  4  cwt.  galena  (sulphuret  of  lead)  are  mixed, 
and  the  mixture  is  fused  in  a  fusing  furnace  until  the  iron  disappears; 
the  fused  mass  is  then  well  rabbled  and  tapped  into  sand  moulds. 
The  lead  will  be  found  reduced  at  the  bottom  of  the  first  and  second 
ingots,  and  will  contain  all,  or  the  greater  part,  of  the  silver,  or  gold, 


or  both,  which  the  ore  previously  contained;  these  metals  are  after- 
wards separated  from  the  lead  by  the  ordinary  methods  of  separating 
silver  and  gold  from  lead.  The  copper  is  treated  in  the  ordinary 
manner,  or  as  described  in  the  specification  of  the  patent  before  alluded 
to.  Instead  of  galena,  the  oxide  of  lead  may  be  employed  ;  in  which 
case  the  iron  is  dispensed  with ;  but  the  patentee  prefers  to  use 
galena. 

When  treating  ores  of  silver,  or  gold,  or  both,  which  do  not  contain 
copper,  or  which  do  not  contain  it  in  the  state  of  a  sulphuret,  the 
patentee  adds  copper  pyrites  thereto,  in  the  proportion  of  4  cwt.  of 
the  latter  lo  IG  cwt.  of  ore,  and  then  proceeds  in  the  manner  above 
described,  viz.,  bringing  the  material  into  a  state  of  regulus,  and  fus- 
ing it  with  soda-ash,  lime,  coal,  iron,  and  galena. 

In  conclusion,  the  patentee  says,  that  he  does  not  confine  himself  to 
the  precise  details,  or  proportions  of  the  ingredients  used,  so  long  as 
the  peculiar  character  of  the  invention  be  retained. 


LOCK  FURNITURE  AND  SPINDLES. 


Mr.  Pitt  has  obtained  a  patent  for  an  ingenious  improvement  in  the 
mode  of  fixing  the  furniture  on  locks  and  shutter  knobs,  as  shown  in 
the  annexed  engraving;  by  which,  it  will  be  seen  that  the  spindle  is 
not  fastened  to  the  knob,' but  is  merely  let  into  the  socket.  This 
method  obviates  the  necessity  of  driving  on  the  handle  with  a  mallet, 
which  frequently  mutilates  the  furniture.  Another  improvement  is 
the  doing  away  with  the  small  screw  in  the  neck  ;  instead  of  which, 
the  spindle  is  first  placed  in  the  follower  of  the  lock,  and  then  the 
knob  put  upon  it,  which  has  connected  with  it  the  brass  plate  of  the 
rose;  this  plate  is  firmly  fixed  to  the  door  by  small  screws,  over  which 
there  is  a  cover  rose  furnished  with  a  collar  with  a  female  screw,  and 
which  is  fastened  by  two  or  three  turns  on  to  a  screw  round  the 
neck  of  the  brass  plate :  thus  the  screws  and  brass  plate  are  com- 
pletely concealed.  The  improved  furniture  is  manufactured  by 
Messrs.  Hart  and  Sons,  ironmongers,  of  Wych-street,  Strand,  and 
may  be  had  either  in  glass,  china,  ebonv,  ivory,  or  other  fancy  fit- 
tings. 
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KING'S  COLLEGE,  LONDON. 

Introductory  Address  ;  read  to  the  Students  in  the  Department  of  the 
Applied  Sciences,  at  the  commencement  uf  the  Session,  on  Tuesday,  October 
5th,  1817,  by  D.  T.  Ansted,  Esq.,  M.A.  F.R.S.,  Professor  of  Geology  to 
the  College,  and  Deaa  of  the  Department. 

Gentlemen — Occupying,  as  I  have  the  honour  to  do,  the  office  of  Dean  of 
the  department  of  the  Applied  Sciences  for  the  ensuing  year,  I  have  thought 
it  expedient,  following  the  example  of  another  department  of  our  College,  lo 
open  the  business  of  the  academical  year  by  an  address,  in  which  I  shall 
endeavour  to  explain  to  you  briefly  some  of  the  objects,  peculiarities,  and 
benefits  of  the  education  which  is  here  offered,  and  of  which,  it  is  to  be 
hoped,  you  will  take  every  advantage. 

The  object  of  this  department  of  the  Applied  Sciences  is  to  give  general 
education,  as  distinguished  from  professional  education  We  wish  lo  give  this 
general  education,  however,  in  such  a  manner  and  to  such  an  extent,  that 
special  education  in  engineering,  architecture,  and  some  other  very  impor- 
tant professional  pursuits,  may  rise  naturally  from  it  and  be  intimately 
connected  with  U.  It  has  been  endeavoured  so  to  arrange  the  course,  that 
the  required  piactical  knowledge  and  manual  dexterity  for  such  pursuits 
shall  be  connected  with  and  arise  from  the  sound  educational  principles 
inculcated  in  the  lecture-room. 

Education  is,  in  one  verv  important  sense,  the  serious  occupation  of 
every  thinking  and  acting  man.  It  commences  with  our  entrance  into  the 
world  ;  it  is  carried  on,  whether  for  good  or  evil  results,  with  great  energy 
and  incessantly,  through  early  childhood  and  youth  ;  it  is  continued,  also, 
whether  we  will  or  not,  as  we  advance  into  manhood  ;  and  so  long  as  we 
remain  on  this  side  the  grave,  so  long  do  we  continue  to  learn, — to  acquire 
new  habits,  new  thoughts,  new  ideas,  and  to  exercise  some  influence  over 
our  fellow  men.  It  is  only  the  idiot  who  can  escape — although  it  is  the 
privilege  of  the  idle  and  the  inactive  to  approach  in  the  nearest  degree  to 
this  lowest  condition  of  our  human  nature. 

But  although  education — or  the  traiuing  of  the  human  intellect  to  ac- 
complish the  purposes  of  man's  nature — is  tlius  a  process  constantly  going 
on.  there  is  a  particular  period  of  life  when  the  faculties  are  in  their  early 
vigour  and  the  physical  powers  as  yet  unworn  by  the  pressure  of  mental 
excitement ;  when  the  memory  is  fresh  and  not  burdened  with  the  experi- 
ences of  a  life;  when  the  light  amusements  of  childhood  pall  upon  the 
senses,  and  thought  begins  to  take  the  place  of  simple,  unthinking  obser- 
vation ; — there  is  this  period  in  the  life  of  every  one,  in  which  it  is  possible 
to  sketch  in  simple  outline  some  truthful  delineation  of  the  future,  and 
when,  therefore,  it  becomes  of  the  most  earnest  importance  that  the  sketch 
should  correspond  with  the  intellectual  and  mental  peculiarities  of  the 
individual.  This  is  the  time  when  school  gives  place  to  college  ;  when 
mere  routine,  imposed  from  without,  is  to  a  certain  extent  changed  to  vo- 
luntary, and  in  many  cases  more  severe,  mental  exercise;  when  new, 
powerful,  and  lasting  impressions  are  made  ;  when  new  associations  are 
formed,  which  will  probably  long  influence  the  habits  and  the  character  ; 
and  when,  in  a  word,  what  there  is  of  intellectual  and  moral  in  the  charac- 
ter begins  to  expand,  becomes  less  dependent  on  circumstances,  and  takes 
some  special  direction  which  is  rarely  afterwards  changed. 

In  the  great  majority  of  cases,  the  part  in  active  life  that  is  to  be  taken 
by  every  individual  is  determined  for  him  by  external  circumstances,  over 
which  he  has  little  control.  In  such  instances,  it  is  however  not  unusual 
that,  in  addition  to  and  beside  the  direct  occupation  or  business  of  an  edu- 
cated and  intelligent  man,  there  is  some  one  subject  or  department  of  know- 
led'e  pursued  quietly  and  as  an  amusement,  to  the  infinite  advantage  of 
himself  and  his  family,  and  by  no  means  to  the  detriment  of  his  business, 
lu  other  and  rarer  cases,  the  occupation  is  at  the  same  time  the  amusement. 
Both  of  these  cases  may  be  greatly  affected  by  the  education  of  the  youth,  as 
he  is  passing  into  manhood.  Both  therefore  should  enter  into  every  scheme 
of  education  ;  for,  however  we  may  conclude  from  philosophical  specula- 
tion, no  one  accustomed  to  observe  will  doubt  that  there  are  certain  ten- 
dencies that  are  peculiar  to  the  individual ;  and  that  as  no  one  man  so  accu- 
rately resembles  another,  that  we  cannot  determine  some  point  of  dilFerence, 
so  no  one  intellect  is  without  its  individuality — capable  of  being  directed 
more  easily  in  one  path  than  in  any  other. 

Thus,  as  there  are  different  objects  to  be  attained,  and  human  intellects 
differently  constituted  to  attain  them  ;  as  society  requires  all  powers  lo  be 
developed,  and  needs  the  exertions  of  all  her  members,  it  is  only  just  and 
reasonable  that  in  that  transition  slate  of  which  I  have  reminded  you,  and 
in  which  you  are,  there  should  be  various  ways  of  arriving  at  the  required 
resull — nainelj,tlie  providing  men  adapted  lo  carry  out  fully  the  objects  of 
society  in  all  departments.  The  attainment  of  the  public  good  in  this 
sense  is,  I  conceive,  the  practical  fullilment  which  a  nation  is  required  to 
attempt  of  the  sacred  maxim — "  to  love  our  neighbours  as  ourselves."  It 
is  acting  with  a  %iew  to  benefit  mankind  at  the  same  time  and  lo  the  same 
degree  thai  we  are  ourselves  personally  and  intellectually  benefitted.  The 
eslablishment  of  places  of  education,  such  as  this  College,  and  of  this 
College  especially,  has  resuUed  from  the  endeavour  to  carry  out  this  pur- 
pose ;  and  you  who  are  ab;.ul  lo  profit  by  the  course  of  instruction  here 
afforded,  are  bound  to  recognise  with  gratitude  the  opportunity  which  is 
thus  offered  you;  and  placing  yourselves,  or  being  placed,  under  such 
oil ;...  iMu, -vou  will  be  responsible,  each  to  bis  own  conscience,  for  the 
result. 

The  kind  of  education  offered  in  that  department  of  the  College  to  which 


you  are  attached  is  peculiar,  and  scarcely  resembles  any  system  previously 
adopted.  It  has  already  proved  most  successful,  as  an  attempt  to  extend 
the  advantages  of  college  education  lo  many  whose  special  object  in  after 
life  was  likely  to  be  more  distinctly  active,  than  either  contemplative  or 
dependent  on  the  constant  and  exclusive  exercise  of  the  intellectual  powers. 
.Some  modification  seemed  needed  of  the  ancient  and  not  uuuseful  system 
adopted  iu  our  universities  of  Oxford  and  Cambridge, for  the  time  required 
and  there  employed  in  the  cultivation  of  language  and  pure  niathematic», 
had,  during  the  lapse  of  years,  gradually  stolen  on  from  the  period  of  boy- 
hood lo  that  of  manhood  ;  and  for  this  reason,  those  whose  pursuits  would 
remove  them  entirely  from  the  further  prosecution  or  application  of  such 
subjects,  were  necessarily  deprived  of  the  advantages  of  college  discipline. 
They  were  also  wilhout  the  opportunity  of  acquiring,  by  any  good  system, 
the  groundwork  and  elementary  knowledge  which  should  be  really  usefal 
in  their  subsequent  employments. 

The  endeavour  to  determine  whether  in  our  own  country,  as  on  the 
continent,  it  might  not  be  possible  to  establish  a  system  not  less  sound  and 
based  no  less  on  the  peculiar  nature  and  requirements  of  the  human  intel- 
lect in  a  certain  stage  of  its  development,  than  that  system  which  has 
produced  so  many  and  such  great  divine^,  lawyers,  and  natural  philoso- 
phers,— whether,  I  say,  it  might  not  be  possible  to  modify  that  system,  *> 
as  to  produce  men  no  less  useful  and  no  less  distinguished  in  the  paths  of 
active  and  business  life — whether  we  could  not  by  such  modification  bring 
forth  energies  hitherto  dormant,  and  induce  a  more  systematic  and  philoso- 
phic application  of  thought  and  intellect  to  every-day  life  and  ordinary 
business, — rendering  men  better  able  to  apply  science,  because  they  had 
been  taught  to  know  it  properly  ; — this,  I  repeat,  was  the  object  of  the 
experiment  that  has  been  first  tried  in  this  place. 

It  is  my  intention  in  this  introductory  address  to  explain  to  you  some- 
thing of  the  nature  of  the  system  we  have  adopted,  and  the  spirit  in  which 
it  should  on  your  part  be  received.  You  are  those  on  whom  we  depend 
for  success — we  must  be  supported  by  your  exertions  ;  and  we  are  bound, 
therefore,  to  tell  you  what  are  our  real  views  and  feelings  with  reference 
to  the  working  of  our  plan. 

J>ow,  one  of  the  first  things  that  it  is  necessary  to  observe  may  seem, 
perhaps,  somewhat  paradoxical  :  we  wish  rather  to  educate  than  lo  com- 
municate knowledge.  Knowledge  in  itself  is  no  doubt  good  ;  but,  in  our 
opinion,  education  is  better,  and  of  far  greater  importance  to  you.  Our 
whole  system — the  College  system  in  the  best  sense — is  a  course  of  train- 
ing adapting  the  intellect  to  acquire  knowledge,  but  only  toching  know- 
ledge incidentally.  This,  it  must  be  understood,  is  not  merely  a  theory, 
but  a  pervading  principle.  It  is  not  seen  in  the  individual  lectures,  but 
it  is  felt  in  the  general  conduct  of  the  whole. 

The  course  of  study  iu  the  department  extends  over  a  period  of  three 
years,  and  in  each  year  the  subject  of  Mathematics  is  expected  to  occupy 
a  considerable  portion  of  the  time  and  thoughts  of  the  student,  the  time 
however  diminishing  a  little  as  he  advances. 

The  experience  of  many  years  and  many  lives  has  shown,  that  for  the 
purposes  of  mental  discipline  the  peculiar  habits  of  thought  and  accuracy 
of  expression  demanded  in  the  pursuit  of  inathemalical  science  are  in  the 
highest  degree  valuable.  For  this  reason,  as  well  as  because  mathemati- 
cal knowledge  is  absolutely  required  in  the  practical  applications  of  sci- 
ence, you  are  conducted  step  by  step  through  that  perfect  chain  of  reason- 
ing which  has  been  handed  down  for  more  than  tv\eiity  centuries  as  the 
foundation  of  geometry  ;  you  are  taught  the  nature  and  meaning  of  that 
symbolical  language,  by  which,  in  the  hands  of  a  master,  the  most  dillicult 
and  obscure  problems  are  ingeniously  solved;  and  you  are  further  made 
acquainted  wilh  the  principles  as  well  as  the  methods  according  to  which 
this  symbolical  language  of  a/.?e6ra  may  be  applied  to  the  determination 
of  problems  in  geometry,  the  thinking  out  of  which  by  continuous  argu- 
ment would  be  exceedingly  dillicult,  and  in  some  cases  perhaps  almost 
impossible. 

I  allude  thus  briefly  to  the  fundamental  principles  of  pure  mathematics, 
which  form  an  essential  portion  of  your  early  studies  in  this  place,  in  proof 
of  what  I  have  already  stated  concerning  the  nature  of  the  education 
offered.  It  is  based  on  no  hypothetical  or  speculative  novelty,  but  com- 
mences, as  all  useful  education  must  do,  by  traiuing  carefully  the  reasoning 
faculties  ;  and  it  selects  for  this  training  the  subject  of  pure  malneiuatics, 
as  that  most  likely  to  be  afterwards  useful.  Be  assured  that  the  time  and 
labour  bestowed  on  this  part  of  your  studies  will  never  be  regretted  in 
after-life,  and  tliat  whatever  your  pursuits  may  be,  this  mental  traiuii>g 
will  help  you  lo  succeed  in  them. 

In  thus  speaking  of  the  principles  of  geometry  as  taught  by  Euclid, 
and  the  nature  of  algebra  as  introducing  a  knowledge  of  symbols,  I  have 
said  all  that  is  necessary  lo  illustrate  the  views  adopted  in  tiiis  department 
of  the  nature  and  use  ot  mathematics  in  education  ;  but  I  cannot  leave  the 
subject  wilhout  reminding  you,  that  however  iinporlaiit  it  is  to  understand 
fully  and  clearly  the  bearings  of  any  subject  that  concerns  us  deeply,  no- 
thing in  the  whole  of  education  is  so  iiiiportaiit  as  the  having  a  distinct 
and  clear  appreciation  of  the  nature  of  the  argument  in  every  demonstra- 
tion in  geometry,  and  the  meaning  of  the  symbolical  expression  in  every 
elementary  proposition  in  algebra.  Your  progress  by  help  of  memory 
is  of  absolutely  no  value  without  this  ;  for  nothing  is  less  useful  or  less 
important  than  the  mere  learning  by  heart  the  propositions  of  Euclid,  or 
performing,  wilhout  understanding  them,  the  ingenious  transformations  by 
which  problems  are  sometimes  solved. 

IViiile  the  study  of  pure  mathematics  is  thus  insisted  on  as  the  first 
element  in  your  educaiioa — and  in  this  respect  the  course  of  iastruction  is 


1S47. 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


359 


simply  a  transcript  of  that  which  has  been  found  useful  at  one  of  our  older 
universities — there  is  also  introduced  at  the  same  time  another  subject, 
differing  much  less  in  reality  than  in  appearance,  and  of  scarcely  inferior 
value  as  a  means  of  education.  I  allude  to  that  elementary  view  of 
Chemistry  which  is  presented  in  your  first  year.  For  if  the  pursuit  of 
nmthematical  investigation  is  valuable  in  its  lasting  influeuce  on  the  con- 
duct of  the  intellect  and  the  reflective  faculties,  the  elements  of  chemical 
philosophy  form  a  subject  equally  well  adapted  to  improve  the  faculty  of 
cibservation  and  the  nature  and  use  ol  experiment  as  a  means  of  acquiring 
knowledge.  The  one  science  teaches  us  to  reason  upon  assumed  data  ; 
the  other  to  interrogate  nature  from  observed  phenomena.  The  mathema- 
tician commences  by  assuming  nnd  defining,  the  chemist  by  observing  and 
esyjerimenting :  the  former  is  independent  of  nature  and  external  pheno- 
mena, the  latter  deals  only  with  that  which  is — with  matter  in  its  various 
forms,  and  the  laws  according  to  which  those  forms  are  modified  and 
mutually  related. 

The  introduction  of  cbemislry  as  a  subject  of  elementary  instruction  is 
one  of  the  peculiarities  of  the  course  of  study  here  adopted.  It  is  a  dis- 
tinct and  marUed  recognition  of  the  value  of  experimental  science;  not 
merely  for  its  direct  result  in  a  certain  amount  of  useful  knowledge  ac- 
quired, but  in  its  efl'ect  on  men'al  culture.  And  in  this  respect  I  would 
have  you  consider  it  and  avail  yoursehes  of  it. 

Chemistry  is  the  link  by  which  pure  mathematical  science  is  connected 
wtth  natural  history.  To  understand  clearly  in  what  way  and  to  what 
extent  the  result  of  that  abstract  cultivation  of  the  reflective  faculties — 
requiring  theoretical  certainty  in  every  proof — differs  from  the  habit  of 
arriving  at  results  by  the  comparison  of  various  observations  and  the 
weighing  of  probabilities,  would  involve  a  disquisition  much  longer  and 
more  metaphysical  than  I  am  at  present  inclined  to  otfer:  but  I  am  sure 
that  no  one,  who  is  aware  of  these  two  very  difl^rent  ways  of  convincing 
the  human  mind,  will  deny  the  value  or  the  practical  necessity  of  the  latter 
method  in  the  great  majority  of  cases  that  present  themselves  for  determi- 
nation. For  this  reason  it  is  that  the  evidence  of  experimental  observa- 
tion, as  taught  in  the  first  and  simplest  operations  of  chemistry,  is  of  ex- 
treme value  ;  and  for  this  reason  chiefly — whatever  may  be  your  occupa- 
tion subsequently — you  will  always  feel  the  benetit  of  having  been  taught 
the  principles  of  chemical  science. 

And  what  is  perhaps  the  most  beautiful  and  most  interesting  point  in 
such  education,  is  that  we  learn  these  important  habits  of  mental  disci- 
pline without  etfort,  and  almost  without  being  aware  of  it.  No  one  whose 
intellects  are  fresh  and  healthy,  can  enter  on  the  pursuit  of  natural  science, 
especially  in  this  its  most  attractive  form,  without  being  charmed  by  the 
simplicity  and  beauty  of  the  results  obtained  by  the  chemist— exhibited  as 
they  are  in  experiments  that  command  attention  by  their  novelty,  no  less 
than  by  their  manifest  usefulness.  The  method  of  experiment  is  the  first 
method  of  nature, — the  child  and  the  boy  pursue  it  unthinkingly,  and  the 
ptiilosopher  differs  from  them  only  in  arranging  and  directing  his  inquiries 
with  reference  to  some  definite  and  important  object.  Most  of  our  ideas, 
if  not  all  of  them,  are  introduced  by  those  inlets  to  knowledge  which  we 
cull  the  senses ;  and  the  infant,  stretching  forth  his  tiny  bands  to  touch 
that  object  which  is  beyond  his  reach,  and  which  is  only  recognised  by  the 
eye,  is  a  type,  and  no  unworthy  type,  of  the  great  master  of  chemical 
science,  exerting  his  powerful  and  well-trained  intellect  to  bring  within  the 
range  of  comparison  various  results  of  observations  variously  made,  and 
to  connect  phenomena  apparently  distinct  by  discovering  the  nature  of 
their  difference  and  the  laws  by  which  they  are  alike  governed. 

While  the  study  of  mathematics  thus  tends  to  cultivate  the  reasoning 
powers,  and  teach  the  nature  of  abstract  truth  ;  and  the  pursuit  of  che- 
iiiislry  quickens  the  observing  faculties,  and  proves  the  value  o(  experimen- 
tal truth, — there  is  one  department  of  natural  history  to  which  your  atten- 
tion is  also  required  during  the  first  year  of  your  academic  studies.  It  is 
Mineralogy  ;  and  by  it  you  will  learn  something  of  the  methods  of  recog- 
uising  important  and  characteristic  peculiarities  in  which  various  natural 
objects  diflfer  from  or  resemble  each  other.  You  thus  learn  to  discriminate 
and  to  compare ;  and  you  learn  also  w  hy  certain  characters  are  more  im- 
[lortant  than  others,  and  how  best  to  seize  the  true  distinctive  marks.  Nor 
is  this  introduction  to  the  classificatory  sciences  itself  unimportant  as  a 
mental  exercise  ;  but,  on  the  contrary,  you  will  do  well  to  pay  careful 
ailention  to  the  reasonings  here  presented  to  you,  and  to  the  conclusions 
deduced.  As  bearing  upon  chemistry,  and  teaching  the  nature  and  value 
of  the  combinations  of  matter  presented  in  the  structure  of  the  earth's 
crnst,  miueralogy  also  presents  a  large  and  interesting  group  of  facts, 
many  of  which  have  still  to  be  referred  to  their  legitimate  places  in  sci- 
ence; and  many  such  facts,  which  at  first  seem  isolated,  will  be  found  to 
have  a  bearing  on  questions  afterwards  presented,  concerning  the  mode  in 
which  nature  works  in  her  vast  subterranean  laboratory.  Slineralogy  is 
also  intimately  related  to  the  sutject  of  Geology,  to  which  in  the  second 
year  of  your  studies  your  attention  is  also  directed. 

The  remaining  subjects  of  study  for  the  first  year  involve  some  depart- 
ments of  natural  philosophy  not  requiring  mathematical  knowledge  ;  some 
of  the  elementary  practice  of  surveying  ;  instruction  in  drawing — useful 
to  all,  and  absolutely  necessary  for  every  practical  man  ;  and  familiar 
knowledge  of  simple  machines,  and  the  use  of  tools  in  the  workshop  ; 
mince  without  practical  knowledge  no  one  is  qualified  to  superintend  the 
work  of  others  with  regard  to  such  subjects. 

I  can  hardly  dwell  too  strongly  or  allude  too  often  to  the  practical  value 
of  insiruction  like  this.  To  appreciate  the  ideas  of  force  and  motion  by 
rttlerence  to  actual  examples, — to  learn  the  nature  and  calculate  the  effect 


of  laws  of  force  and  motion  by  the  rule  and  compass, — by  the  scale  and 
the  measure  : — to  see  exemplified  to  the  senses  the  reality  of  those  effecta 
which  by  abstract  calculation  ought  to  be  produced — these  are  views  of 
natural  philosophy  which  amuse  whilst  they  instruct,  and  which  are  easily 
remembered  and  constantly  put  in  execution.  This  system  of  combining 
example  with  precept  is  well  adapted  to  carry  out  the  objects  of  the  course 
of  education  adopted,  for  it  necessarily  suggests  a  ready  means  of  applying 
experiment  to  theory ;  and  thus  shows  at  once  the  value  of  mathematical 
calculation,  and  its  most  direct  and  available  use. 

Nor  is  it  less  iuteresting  or  less  useful  to  the  active  spirit  of  the  young 
student,  that  he  should  be  shown  and  hear  explained  some  of  those  more 
complicated  contrivances  which  form  the  boast  of  our  age  and  have  so 
largely  contributed  to  the  greatness  of  our  country.  To  be  able  to  examine 
not  merely  machinery  and  models,  but  machines  and  factories, — to  be 
taught  the  principles  of  their  construction  whilst  they  are  seen  in  full 
activity  and  performing  their  appointed  task, — to  watch  the  results  whea 
not  the  success  of  a  lecture-room  experiment,  but  the  fortunes  of  many 
and  the  lives  of  thousands  are  dependent — this  kind  of  instruction  cannot 
fail  to  be  as  permanently  valuable  as  it  is  deeply  interesting. 

But,  as  I  have  already  reminded  you,  general  instruction  in  machinery 
is  here  accompanied  by  a  special  and  manual  instruction  in  the  workshop. 
The  use  of  tools,  the  dexterity  required  in  overcoming  mechanical  difticul- 
ties,  and  the  habit  of  regarding  detail,  thus  introduced,  must  be  of  the 
greatest  value  to  every  man,  whatever  his  position  in  life  may  be.  And 
this  kind  of  education,  it  should  be  remembered,  is  not  less  valuable  to  the 
country  gentleman,  whose  object  it  is  to  improve  his  own  property  or 
advance  the  interests  of  his  fellow  creatures,  than  to  the  engineer,  the 
architect,  or  the  surveyor.  The  ingenuity  which  has  recently  been  brought 
to  bear  on  the  manufacture  of  an  astronomical  instrument,  perhaps  the 
most  remarkable  that  the  world  has  ever  seen,  is  a  striking,  but  by  no 
means  a  solitary,  example  of  the  value  of  this  mechanical  knowledge  to 
all.  The  Marquis  of  Worcester  two  centuries  ago,  and  Lord  Stanhope  in 
more  recent  times,  are  singular  instances  of  men,  who,  from  their  position 
in  society,  might  seem  removed  from  such  employment,  but  whose  manual 
dexterity  in  the  workshop  was  not  less  remarkable  than  the  inventive 
genius  they  exhibited  in  machinery.  The  workshop  will  not,  therefore,  be 
neglected  by  any  one  who  wishes  to  occupy  a  distinguished  or  even  a 
respectable  position  in  his  profession  as  an  engineer  or  an  architect. 

It  is  equally  impossible  for  any  one  to  succeed  in  such  occupations 
without  a  familiar  knowledge  of  the  principles  of  geometrical  drawing 
and  surveying.  Both  are  required;  and  both,  as  they  need  much  practice, 
must  be  commenced  early  and  continued  steadily.  As  you  advance,  and 
exhibit  a  taste  for  one  or  other  particular  subject,  it  may  be  advisable  to 
turn  this  instruction  in  some  special  direction  :  but  for  the  first  year,  the 
acquiring  a  useful  habit  is  perhaps  of  more  importance  than  the  extent  to 
which  advance  is  made. 

During  the  second  year,  the  nature  of  the  instruction  communicated  aiid 
the  methods  adopted  do  not  vary  greatly  from  the  scheme  I  have  already  ex- 
plained, the  extent  of  the  instruction  and  the  introduction  of  new  and  more 
advanced  portions  of  the  various  subjects  making  the  chief  difference.  But 
there  are  two  points  in  the  education  of  this  year  to  which  I  wish  to  direct . 
your  more  especial  attention.  They  are  the  course  of  lectures  on  practieai 
chemistiy,  and  that  on  physical  geography  and  descriptive  geology. 

The  instruction  in  mathematics,  which  for  the  first  year  was  confined  to 
those  departments  which  chiefly  involve  principles,  now  includes  some  of  the 
higher  branches,  and  involves  an  investigation  of  the  methods  according  to 
which  pure  mathematical  science  is  applied  to  solve  important  and  compli- 
cated physical  problems.  The  instruction  in  natural  philosophy  corresponds 
with  and  assumes  this  advance,  and  involves  a  consideration  of  some  of  those 
important  theories  on  which  depend  the  working  out  of  practical  mechanical 
problems. 

But  in  chemistry  a  new  view  of  the  subject  is  taken.  From  chemical 
principles  you  advance  to  chemical  practice,  and  to  the  nature  of  those 
changes  produced  in  various  ways  on  the  raw  materials  employed  in  the  arts, 
and  dependent  on  the  action  of  what  are  called  chemical  forces  either 
directly  or  indirectly. 

In  this  way  you  are  introduced  to  the  same  kind  of  information  connected 
with  the  laboratory  and  the  principles  of  chemistry,  as  you  have  in  the  lec- 
tures on  machinery  and  manufacturing  art ;  which  may  indeed  be  considered 
as  the  practical  and  best  illustrations  of  natural  philosophy,  as  the  others  are 
of  chemistry.  When  you  look  around  and  consider  the  infinite  value  of  a 
knowledge  of  chemical  science  in  the  vast  multitude  of  dehcate  and  important 
operations  carried  on  in  our  manufactories,  you  will  recognise  the  value  of 
this  part  of  the  course.  In  all  those  employments  in  which co/oar  is  introduced 
or  required,  not  only  in  dyeing  hut  in  bleaching,  as  well  as  in  the  arts  of 
tanning  and  soap  making,  in  the  manufacture  of  salts  and  acids  of  various 
kinds — a  knowledge  of  practical  chemistry  is  the  foundation  of  the  whole 
knowledge  needed.  In  brewing  also  and  distilliug — in  metallurgy  in  all  its 
departments,  and  of  late  years  in  many  extremely  important  operations 
connected  with  the  mixtures  and  alloys  of  metals,  the  same  dependence  on 
chemistry  obliges  every  one  whose  business  connects  bim  in  any  way  wilrh 
them,  to  study  the  theory  and  the  practical  apphcations  of  this  science. 
It  is  not  without  reason  then  that  I  urge  the  advantage  of  this  part  of  your 
education  of  the  second  year.  It  involves  chiefly,  as  you  will  perceive, 
the  accumulating  a  vast  number  of  important  facts,  and  thus  to  a  certain 
extent  difl'ers  in  character  from  the  education  previously  afforded. 

In  the  progress  with  regard  to  natural  philosophy  and  chemistry  will  be 
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recognised  at  once  the  nature  of  the  education  at  this  part  of  the  course. 
You  will  also  perceive  that  the  education,  although  eminently  practical,  is  at 
the  same  time  founded  on  principles  previously  inculcated,  and  that  its  re- 
sult is  by  no  means  to  form  premature  engineers  or  professional  men  of  any 
kind,  hut  is  hitherto  confined  to  creating  a  class  of  well-instructed  persons, 
fit  for  any  practical  employment  whatever. 

Together  with  the  applications  of  chemistry,  the  suliject  of  geology  is  now 
introduced,  as  a  science  to  which  the  attention  of  the  students  of  the  second 
year  is  especially  directed;  and  as  this  is  the  subject  on  which  I  shall  my- 
self have  to  address  you,  I  will  only  at  present  dwell  upon  it  so  far  as  to 
give  a  sufficient  idea  of  its  relative  importance  amongst  your  studies,  and  the 
place  which  in  my  opinion  it  ought  to  occupy. 

The  pursuit  of  geology  may  be  considered  to  involve  three  distinct  sub- 
jects— a  mere  description  of  the  earth's  crust,  and  an  account  of  the  order 
of  arrangement  of  the  materials  regarded  simply  as  matter  of  fact — a  history 
of  the  earth  as  deduced  from  such  observed  fact,  and  applied  to  account  for 
tlie  appearances — and  a  statement  of  the  practical  results  of  knowledge  of 
this  kind  witn  reference  to  the  practice  of  engineering  and  mining,  agricul- 
ture and  architecture.  Following  in  some  measure  the  plan  adopted  in  che- 
mistry, I  at  fi'st  introduce  to  your  notice  the  principles  of  geology,  and 
describe  the  facts  observed.  I  afterwards  explain  the  direct  practical  appli- 
cations, and  the  moile  in  which  these  are  best  made.  The  f  )raier  is  the 
subject  of  a  course  of  lectures  given  to  the  students  of  the  second  year — the 
latter  is  now  confined  to  the  third  year. 

Geology  is  essentially  a  science  of  observation ;  but  as  all  facts  must  be 
grouped  and  laws  obtained  from  them  before  they  are  practically  available, 
a  knowledge  of  the  history  of  the  earth,  as  deduced  from  the  observation  of 
phenomena,  is  necessary  before  the  facts  themselves  can  be  applied.  This 
history  I  endeavour  to  give,  avoiding  as  far  as  possible  mere  theory,  but 
always  having  reference  to  general  principles ;  and,  as  a  department  of  na- 
tural history,  possessing  all  the  advantages  that  belong  to  the  details  of  that 
science,  and  at  the  same  time  offering  a  yet  wider  and  more  important 
field  of  philosophical  speculation,  I  believe  no  subject  is  better  adapted  for 
educational  purposes,  or  more  likely  to  enlarge  the  mind  and  strengthen  the 
expanding  intellect.  The  vastness  of  the  operations  considered ;  the  extreme 
duration  of  time  involved;  the  singular  variety  and  the  mysterious  succession 
of  organic  beings ;  the  evidence  of  the  action  of  chemical  forces  on  a  scale 
so  grand  that  the  mind  can  with  difficulty  grasp  and  appreciate  it, — all  this 
tends  to  give  to  the  subject  a  hold  on  the  imagination  ;  and  has  in  some 
cases  given  alarm,  and  in  others  extravagant  wildness,  to  the  "ell  meaning, 
but  not  well  informed  pursuer.  A  calm  and  dispassionate  view  of  the  facts, 
and  reasonable  deductions  from  them,  forms  however,  as  I  have  said,  a  sub- 
ject not  ill  adapted  to  instruct  and  improve  the  stuilent,  and  is  absolutely 
necessary  for  a  fair  appreciation  and  effi:ient  use  of  the  science  of  geology, 
as  applied  to  engineering  and  mining  operations. 

it  is  considered  important  that  the  student,  who  has  thus  carefully  acquired 
during  two  years  habits  of  thought  and  observation,  vrhu  has  become  ac- 
quainted with  elementary  principles,  and  is  to  a  certain  extent  familiar  with 
methods,  should  terminate  his  educati'inal  course  by  a  third  year  spent  in 
the  acquirement  of  the  higher  branches  of  knowledge,  and  in  the  obtaining 
practical  information  on  various  subjects  connected  with  engineering  and 
architecture.  The  higher  mathematics,  and  more  especially  the  geometry  of 
solids ;  the  principles  of  mechanism  ;  the  modes  by  which  strength  of  material 
is  tested,  and  the  force  of  complicated  machines  estimated  ;  the  arts  of  con- 
struction as  exemplifi  d  in  extensive  and  important  public  works;  the  details 
by  which  the  engineer  is  enabled  to  superintend  and  estimate  the  cost  of 
such  works, — all  these  enter  into  the  course  which  is  thus  provided,  and  they 
must  necessarily  be  excluded  from  the  instruction  given  to  the  less  advanced 
student.  In  addition  to  this,  however,  the  art  of  chemical  manipulation,  in 
which  each  student  is  himself  engaged  in  practical  analysis  and  research,  and 
in  which  he  has  the  advantage  of  the  laboratory  and  the  superintendence,  in 
this  case  personal  and  direct,  of  the  professor,  cannot  fail  to  be  of  the  greatest 
value  even  to  those  who  will  hardly  again  be  called  upon  to  investigate  per- 
sonally in  this  branch  of  science.  With  a  view  to  assist  in  carrying  out 
most  fully  the  high  practical  character  of  the  education  afforded,  I  have  my- 
self undertaken  to  deliver  to  these  advanced  students  a  special  course  of 
lectures  on  the  most  important  practical  applications  of  geology  and  mining. 
We  thus  hope  that  at  some  time  the  attention  of  those  interested  in  the 
progress  of  education,  and  who  have  the  ability  as  well  as  the  inclination  to 
do  good,  may  learn  the  advantage  of  inculcating  science  as  a  necessary  adjunct 
to  practical  knowledge ;  instead  of  leaving  practical  men  who  would  willingly 
receive  a  sound  education,  scarcely  any  means  to  obtain  even  technical 
knowledge,  except  by  incurring  great  expense  and  serious  loss  of  time. 

In  thus  speaking  of  the  various  branches  of  instruction  aff  irdcd  to  the 
students  of  each  year,  I  have  not  hitherto  alluded  to  that  religious  instruc- 
tion which  forms  a  characteristic  feature  of  this  as  of  every  otlier  depart- 
ment of  our  college  education.  The  lectures  of  the  Principal  and  the  Chaplain 
on  some  of  the  more  important  subjects  of  divinity,  are  not  only  in  them- 
selves essential,  as  keeping  up  that  association  of  religion  which  is  so  valua- 
ble, but  must  also  be  regarded  as  a  portion  of  the  scheme  of  education. 

The  object  of  all  our  efforts  here  is,  as  I  have  already  reminded  you,  essen- 
tially collegiate  :  it  is  to  form  the  christian  and  the  gentleman — the  useful 
member  of  society  as  well  as  the  efficient  ami  intelligent  engineer  and  man  of 
business.  The  discipline  of  this  place  and  the  good  feeling  for  which  it  has 
ever  been  remarkable,  is  the  earliest  fruit  and  most  gratifying  foretaste  of 


ultimate  success.  It  is  a  proof  of  well-regulated  intellect  as  well  as  good 
feeling  when  the  natural  liveliness  and  exuberant  spirits  of  youth  are  con- 
fined  within  decent  bounds,  and  do  not  feel  trammelled  by  wholesome  regu- 
lations. 

For  this  reason  I  regard  as  an  interesting  and  useful  part  of  our  system, 
and  not  as  a  subject  superadded  and  independent  of  it,  this  portion  of  reli- 
gious instruction.  It  is  not  only  a  part  of  the  college  system,  but  a  portion 
of  the  special  instruction  which  belongs  to  the  department  of  the  Applied 
Sciences;  and  it  serves  to  bind  together — founded  as  it  is  on  the  best  princi- 
ples of  our  nature — many  pursuits  and  interests  which  might  otherwise  ap- 
pear disconnected  and  incomplete.  This  portion  of  instruction  is  continued 
throughout  the  three  years  of  the  college  course. 

Such  then  is  a  general  sketch  of  the  plan  of  education  which  many  of  you 
are  now  commencing,  and  which  others  have  already  partially  followed.  As 
apian,  it  is  sufficiently  distinct  and  comprehensive:  it  aims  atone  object 
which  is  kept  constantly  in  view ;  it  makes  use  of  simple  means  which  are 
throughout  of  the  same  kind. 

Our  plan  is  to  prepare  men  for  the  ordinary  basiness  of  life— not  so  much 
by  forcing  knowledge  upon  them,  as  by  inducing  them  to  acquire  it.  We 
believe  that  the  kind  of  education  we  offer  is  not  less  adapted  for  the  country 
gentleman  than  for  the  engineer  and  the  architect.  We  think  that  the 
banker  and  the  merchant  would  be  the  better  for  having  had  the  training  we 
offer;  and  we  are  confident  that  society  would  be  greatly  benefitted  if  some 
such  plan  were  adopted  in  the  education  of  the  middle  classes  generally. 

We  appeal  rather  to  the  common  sense  than  to  the  intellect,  when  we  ask 
if  such  information  as  that  we  endeavour  to  teach  is  not  likely  to  be  useful— 
if  such  training  is  not  adapted  to  practical  men  ? 

If  this  our  plan  is  thus  distinct  and  comprehensive,  we  may  venture  also 
to  believe  that  it  is  kept  constantly  in  view.  We  do  not  mean,  indeed,  to 
assert  that  it  is  talked  about  daily  in  the  lecture-room,  or  that  we  individually 
endeavour  to  refer  our  instruction  to  it ;  but  we  do  say  that  the  system 
adopted  is  such  as  to  demand  and  insure  perpetual  recurrence  to  it.  0  ir 
scheme  of  lecture-attendance — the  examinations  held  from  time  to  time — 
the  rewards  offered  in  prizes  and  scholarships,  may  be  mentioned  as  proofs  of 
this:  and  we  may  safely  point  to  the  workshop  as  well  as  the  lecture-room  ; 
to  the  factory  inspected,  and  to  the  museum  visited,  as  the  most  certain 
and  convincing  testimony  to  the  uniform  working  of  our  plan. 

The  means  that  we  adopt  are  also  very  simple.  We  require  regularity  of 
attendance;  but  we  find  no  difficulty  in  enforcing  order;  we  encourage  the 
timid ;  we  are  anxious  to  the  best  of  our  power  to  assist  those  who  help 
themselves. 

And  the  result  is  seen  at  present  in  the  satisfactory  nature  of  our  annual 
examinations,  and  will  in  time  appear  in  the  harvest  of  useful  men  who  have 
gone  forth  from  our  ranks.  Time  is  necessary  to  crown  us  with  this  reward; 
but  indications  are  not  wanting  of  our  students  in  this  department  being 
likely  to  attain  similar  distinctions  to  those  which  have  already  characterised 
other  departments  in  the  College,  the  period  of  whose  duration  has  been 
greater. 

In  bringing  this  address  to  a  conclusion,  it  remains  only  that  I  point  out 
once  more  the  essential  and  peculiar  features  of  the  plan  we  have  adopted, 
and  the  importance  that  each  one  of  you  should  keep  in  view  the  unity  of 
this  plan  while  pursuing  any  subject  that  may  seem  to  have  a  more  engrossing 
interest  than  the  rest.  We  desire  to  give  an  education  essentially  practical^ 
technical,  indeed,  for  some  who  may  require  it,  but  general  and  untechnical 
for  the  greater  number.  With  this  object  in  view,  we  insist  much  and  pay 
great  and  continued  attention  to  those  elementary  subjects  of  instruction 
which  chiefly  encourage  and  produce  sound  mental  culture: — the  elements 
of  geometry  of  chemistry  and  of  mechanics  serving  chiefly  for  this  purpose, 
and  being  employed  instead  of  the  principles  of  grammar,  elsewhere  resorted 
to,  as  having  more  distinct  application  to  the  class  of  facts  afterwards  en- 
grafted on  this  stock. 

In  order  fully  to  benefit  by  our  system  however,  you  will  readily  perceive 
the  necessity  of  limiting  the  pursuit  of  pure  mathematics,  which  we  wish 
you  to  employ  as  a  means,  not  regarding  it  as  an  end.  Do  not  therefore 
permit  yourselves  to  dwell  too  exclusively  on  this  subject,  if  you  would  ad- 
vance to  the  ultimate  objects  we  have  in  view. 

The  theoretical  application  of  pure  mathematics  to  natural  philosophy  is 
another  subject  to  which  we  invite  attention,  and  require  you  to  obtain  some 
proficiency.  But  let  me  warn  you,  as  practical  men,  against  the  danger  of 
pursuing  in  too  great  detail  this  portion  of  mixed  mathematics. 

It  is  the  especial  object  of  the  instruction  we  give  to  send  men  out  into 
the  world,  not  to  retain  them  in  the  closet.  Study  all  those  subjects  that 
come  before  you  minutely  if  you  will,  and  by  all  means  study  them  so  as  to 
have  clear  and  accurate  notions  of  what  you  are  about ;  but  regard  them 
always  in  a  practical  light — refer  them  constantly  to  some  immeliately  use- 
ful object — think  of  them  as  men  of  business  rather  than  as  philosophers. 

There  is,  I  believe,  no  danger  of  your  knowledge  in  other  departments  of 
science  becoming  too  contemplative ;  unless,  indeed,  you  should  be  inclined 
to  pursue  chemistry,  mineralogy,  or  geology,  rather  for  the  amusement  they 
afford  than  for  their  distinctly  practical  results.  With  regard  to  my  own 
science,  I  always  have  endeavoured,  and  always  shall  endeavour,  to  present 
it  to  you  in  its  most  practical  light;  and  the  pursuits  of  chemistry  and  mine- 
ralogy are  so  directly  connected  with  the  arts,  and  with  mining  and  metal- 
lurgy, that  few  of  yju  probably  will  be  tempted  to  pursue  these  sciences  as 
objects  of  exclusive  research. 
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The  remaining  subjects  of  instruction  are  eminentlj-  practical,  and  need  no 
warning  of  this  kind. 

Quitting  for  a  inoment  any  reference  to  tlie  especial  nature  of  the  subjects 
taught,  there  arc  two  errors  diametrically  opposed  to  one  another,  but  to- 
wards one  or  other  of  which  almost  every  person  is  occasionally  tempted. 
These  are  idleness  and  over-exertion.  It  would  be  difficult  to  determine 
which  of  the  two  has  been  more  fatal  to  the  progress  of  the  student.  I  need 
hardly  tell  you  how  much  danger  there  is  in  giving  way  to  the  idea  that 
when  the  immediate  task  is  learned,  idleness  is  permissible.  In  the  scliool- 
boy,  indeed,  we  excuse  this,  because  in  most  cases  the  mental  effort  requires 
to  be  succeeded  by  physical  exertion;  but  for  you  there  can  be  no  such  feel- 
ing. You  must  advance  steadily,  constantly,  and  incessantly,  if  you  would 
attain  that  distinction  and  success  which  ought  to  be  the  object  of  your 
ambition.  Relaxation  no  doubt  is  necessary,  but  your  relaxation  must  not 
be  idleness. 

On  the  other  hand,  you  will  be  tempted  in  your  competition  for  the 
honours  and  prizes  offered  as  the  rewards  of  exertion,  to  pursue  your  studies 
with  an  unreasonable  and  excessive  ardour,  without  regard  to  prudence  and 
health.  Tliis  is  no  less  an  evil  than  the  opposite  vice  of  sloth.  You  are  no 
inore  justified  in  excess  of  this  kind  and  in  the  indulgence  of  mental  excite- 
ment, than  you  would  be  in  the  unreasonable  indulgence  of  any  other  pas- 
sion. Nor  can  you  really  benelit  by  this  kind  of  intemperance.  A  steady 
and  unwavering  progress  is  most  valuable,  and  tnost  permanently  useful;  and 
you  had  far  better  fail  in  obtaining  tlie  prize  than  obtain  it  at  the  cost  of 
health. 

And  now  that  you  have  been  informed  of  the  nature  and  extent  of  the 
education  here  ali'orded — what  we  offer  you,  and  what  we  expect  from  you — 
my  task,  that  of  introducing  you  to  your  work,  is  for  the  present  at  an  end. 
I  have  mysvlf  no  fear  as  to  the  resnU  in  your  cases  individually  ;  and  what- 
ever may  have  been  or  may  be  the  toil  and  the  anxiety  of  tliose  who  have 
superintended  the  growth  of  this  department  of  the  Applied  Sciences,  of  wliich 
you  are  now  membeis, — whatever  struggles  and  difficulties  we  may  have  had 
in  carrying  out  our  views,  with  reference  to  the  subject  of  general  scientific 
education, — however  slowly  it  may  have  taken  root,  and  however  it  may  have 
been  checked  by  the  apathy  of  those  nbuse  other  occupations  were  too  pres- 
ing  to  allow  them  to  do  justice  to  this, — we  are  all,  I  think,  satisfied  now  that 
as  a  system  it  is  established  ;  and  that  we  who  liave  laiioured  earnestly  in 
the  cause  may  fairly  expect  to  see  tlie  result  in  our  days — although  one  of 
those  to  whom  the  system  owes  much,  and  who  would  have  rejoiced  to  see 
its  present  success,  lias  unhappily  been  removed  from  bis  sphere  of  useful- 
ness before  success  dawned  upon  us.  I  cannot  forbear  here  this  allusion  to 
our  late  lamented  Professor  of  Chemistry,*  for  I  feel  that  without  his  exer- 
tions we  should  not  this  day  have  been  able  thus  to  offer  congratulation,  as 
well  as  to  express  hope ;  and  he  would,  I  repeat,  have  been  amongst  those 
most  rejoiced  could  he  have  seen  his  views  thus  far  carried  into  successful 
operation. 


*  Professor  Daniell. 


REVIEWS. 


Mathematical  Physics;  or  the  Matht.matical  Principles  of  N'atural 
Philosophy  :  with  a  development  of  the  caust.s  of  Henl,  Gdseons  Elas- 
ticity, Gravitation,  and  other  great  phemmena  of  Ndture.  By  JoH.v 
Herapath,  Esq.  London :  Whittaker  and  Co.,  1847.  2  vols,  royal 
octavo. 

It  is  not  long  since  that  a  Mr.  Isaac  Frost  prochiimed,  trump  et- 
mouthed,  a  discovery  of  tilt!  most  stup  n  lous  importance  — viz.,  that 
the  Newtonian  Theory  was  .is  untrue  as  it  was  blasphemous;  that  the 
san  was  nut  the  centre  of  our  system,  but  revolved  round  the  earth  at 
the  distance  of  about  20,000  miles ;  that  the  moon  was  a  block  of  ice, 
distant  0,000  miles  ;  an. I,  ".is  to  the  Itngth  of  the  diatmter  of  the  uni- 
verse, if  any  gentleman  were  to  ask  me  that  question,"  says  Mr.  Frost, 
"  I  should  answer — '  It  is  as  long  as  Goo  pleases.'  " 

Mr.  Frost's  objections  to  the  theory  of  gravitation  were  certainly 
very  plausible.  "Newton,"  observes  that  astute  pliilo>opher, 
"accounted  for  the  force  which  drives  the  earth  up  the  ascending 
node  of  the  ecliptic,  but  does  not  account  for  the  force  which  rolls  it 
down  the  descending  node;"  and  again,  "if  tlie  stars  are  infinitely 
distant,  how  is  it  that  tlieir  light  does  not  Interfere  to  produce  dark- 
ness?" This  latter  objection  we  consider  especially  profound, —  an 
opinion  which  we  the  more  confidently  express  for  two  reasons — first, 
because  we  entertain  it  in  common  with  one  of  the  most  popular 
journals  of  the  day;  and  secondly,  because  we  can't  understand  it — a 
sullicient  proof  with  most  people  of  the  profundity  of  an  idea. 

About  the  same  time  that  the  unscientific  public  was  astonished  by 
the  theories  of  Mr.  Isaac  Frost — in  opposition  to  Sir  Isaac  Newton — 
the  scientific  public  was  gratified  by  the  discovery  of  a  new  plan-'t, 
upon  which  nu  telescope  had  yet  beea  turned— ou  which  no  eye  had 


ever  gated  ;  which,  too  remote  and  obscure  to  be  apprehended  by  the 
faculties  of  sense,  was  reached  by  a  gr  isp  of  intellect  not  unwoilhy  of 
him  who  first  interpreted  the  laws  wliicli  made  necessary  the  exist- 
ence of  that  distant  world.  How  rich  must  have  been  the  reward  of 
its  silent  and  nnoblrusivp  discoverer !  How  intense  his  scorn  of  the 
pedants  who  surrounded  him.'  With  wh  it  quiet  mirth  would  he  turn 
from  their  sesqitipedalia  verba,  their  " heini hcxalctrahedrons"  and  jar- 
gon, to  those  cherished  results  of  his  toil,  the  final  completion  of  his 
Principia!  Day,  in  all  her  Indian  magnificence,  had  for  him  less 
glory  than  the  Nlglil;  for  Night  held  tlie  treasure  he  had  staked 
years  of  thought  to  win.  Mighty  w.is  his  ambition — mightier  his 
success. 

Somewhere  in  the  wide  gap  between  these  two  great  philosophers 
we  would  rank  Mr.  Herapath, — and  injustice  to  that  gentleman,  be  it 
observed,  nearer  to  Mr.  John  Couch  Ad.nns  than  to  Mr.  Isaac  Frost. 
If  our  author  had  succeeded  in  accomplishing  all  that  the  lengthy 
title-p;:ge  of  his  work  professes,  we  should  consider  him  by  far  the 
greatest  man  of  his  age  :  profession,  however,  is  not  practice,  and 
although  we  admit  tliat  some  of  the  theories  he  has  developed  are 
extremely  ingenious  and  supported  by  a  great  deal  of  beautiful  rea- 
soning, yet  we  confess  we  are  not  disposed  to  accede  to  the  truth  of 
any  one  of  them — simply  because  they  explain  only  a  few,  and  seem 
to  us  quite  irreconcilable  with  the  greater  number,  of  the  phenomena 
of  nature. 

The  cause  which  Mr.  Herapath  assigns  for  heat,  gravilation,  and 
the  other  molecul.ir  forces  of  the  universe,  is  a  verv  simple  one  — the 
assumed  hardness  and  iueitia  of  the  molecules  of  matter;  and  the 
subject  of  our  present  review  professes  to  be  a  general  treatise  on  the 
action  of  forces,  whether  finite  or  molecul/.r.     The  first  part  — on  the 
action  and  laws  of  finite  forces — is  nothing  more  than  a  jumbled  com- 
pilation of  certain  statical  and  dynamical  propositions.     Moreover, 
although  the  results  of  these  propositions,  wliich  are  all  old  acquaint- 
ances (such  as  to  find  the  centre  of  gravity,  centre  of  percussion,  and 
the  like,)  are  correct  enough,  the  means  by  which  these  results  are 
arrived  at  are  verv  questionable,  and  to  lis  in  most  instances  wholly 
unintelligible.     Mr.  Herapath  has  adopted  the  very  common  error  of 
assuming  the   fundamental  laws   of  motion  to  be  axiomatic; — no  fact 
can  be  axiomatic  which  the  mind  can  conceive  to  be  otherwise  than  it 
is  :  but  it  is  very  easy  to  conceive  the  laws  of  motion  to  be  different 
from  what  they  ready  are;  therefore  the  laws  of  motion  are  not  axi- 
omatic, and  consequently  depend  on  experiment  and  induction.     In 
the  theory  of  collision,  Mr.  Herapath  is  at  least  original:— having 
previously  admitted  that  a  perfectly  hard  body,  such  as  he  defines  it, 
has  never  been  the  subject  of  experience,  and  moreover  that  other 
bodies,  usuallv  termed  hard,  with  which  we  are   acquainted,  such  as 
iron,  granite,  &c.,  are  as  distinct  from  perfectly  hard  bodies  as  rest  is 
distinct  from  motion,  he  proceeds  to   argue  on  what  would  happen 
supposing  two  perfectly  hard  bodies  to  impinge  on  each  other.     He 
asserts  that  under  such  circumstances,  the  two  bodies  would  each 
retrace  their  paths,  with  velocities  equal  but  contrary  to  those  which 
they  possessed  previously  to  impact.    We  do  not  attempt  to  disprove 
Mr.  Herapath's  assertion,  but  in  lawyer  style  we  set  up  a  counter-plea 
or  assertion  of  our  own  :  we  assertthat  two  "perfectly  hard"  bodies, 
after  impact,  would  polka  together  "for   an   hour   by   Shrewsbury 
clock,"  and  then  turn  green, — aud  we  defy  Mr.  Herapath  to  disprove 
o;^r  assertion. 

To  view  the  subject  more  seriously,  the  phenomena  which  take 
place  during  the  impact  of  two  ordinary  bodies  may  be  well  illus- 
trated by  the  following  problem:— Suppose  two  balls,  with  masses  A 
and  B,  to  impinge  directly  on  opposite  ends  of  a  spiral  spring,  the 
mass  of  the  spring  being  neglected  in  comparison  with  either  of  the 
masses  A  or  B. 

Suppose  a  were  the  original  length  of  the  spring,  z  its  length  at 
time  I  from  commencement  of  impact,  x  the  space  one  end  has  passed 
over  at  time  t.  Then,  since  the  mass  of  the  spring  is  indefinitely 
small,  the  forces  tending  to  compress  it  at  both  ends  are  equal.  Let 
T  be  this  force  at  time  <;— then  we  have  for  the  motion  of  A 
(i^  _  -T_ 
dl'     —        A' 


for  the  motion  of  B 


d'  (X  -{■  z) 


ur 


dx 
dl 


■f 


T 

b' 

■X.dl 
A 


Let  !*  be  the  velocity  A  had  at  first,  then  c  —  u.      .'.  the  velocity 
of  A  continually  decreases,  and  at  time  i  is  diininishel  by  a  quaatity 

/"Xdt  p^dt 
;  and  the  velocity  of  B  continually  dimii.i»lies  by  /  — — 
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at  time  /,  the  velocities  of  A  and  B  previously  to  impact  being  sup- 
posed contrary  in  directioii.  Let  r  =  6  be  the  value  of  z  when  the 
spring  has  reached   the  limits  of  ils  compression  ;  z  then  is  a  miui- 

dz 
mam,     •  .  -r-,   ^^  o  ; 

at 

dx'        dx 
.•.  \\  X  -\-  z  =  X ,        -r-   =  -r-  • 
^  dt         dl 

If,  now,  the  spriiig  has  no  power  of  recovery — /.  e.  if  the  force  T, 

dx 
ceases,  the  balls  vtill  move  on  together  with  equal  velocities,  —  and 

dx'        ,      dx  /  T   ,  dx 

— .     Also  —   =  u  —  /     -  dt;         -— 
dt  dl  J    A  dt 

s  being  the  velocity  of  B  previous  to  impact 


dx  /  T  dx'  /'T 

—  -  u  -        -  dt\        —   —  -v\   I    -  dt; 
dt  J    A  dt  J     K 

velocity  of  B  previc 
.  eliminating  the    I T  dt. 


(B  +  AJ 


dx 
'  dt 


=     Au  —  Bv. 


This  is  the  formula  for  the  impact  of  what  are  generally  termed 
bard,  inelastic  bodies — i.e.  bodies  of  which  the  particles  have  no  ten- 
dency to  restitution  after  displacement.     If,  however,  after  -y^  =:  o 

the  spring  recoils  with  perfect  elastii'ity,  the  integral   I  —  dt  during 


the  time  that  z  increases  from  z  ^^  h  io  z  ^  a,  will  = 


J     A 


dt  taken 


during  the  time  z  decreased  from  z 

/'T  dx 

hat  /  -  dl  =  u  -  —■     = 
J    A  dl 

••.  the  final  velocity  of  A  will  be 


a  to  z  :=  b; 

Au  -  Bv 


B  (u  +  r) 
A-f  B  ' 


A  +  a 

which  is  the  formula  for  the  collision  of  perfectly  eUistic  bodies. 

The  most  important  part,  however,  of  the  "Mathematical  Physics" 
is  that  in  which  the  author  developes  his  theory  of  heat  and  the  mo- 
lecular constitution  of  gases;  and  it  is  but  justice  to  him  to  observe 
that  much  of  the  first  part  of  his  work  is  confessedly  a  juvenile  pro- 
duction. Whether  his  investigation  of  tlie  motion  of  a  crank,  in 
which  he  has  fallen  into  the  common  error  of  neglecting  the  mass  of 
the  connecting-rod,  is  to  be  reckoned  among  his  youthful  performances 
or  not  we  cannot  say, — we  trust,  however,  for  the  author's  credit,  that 
it  is.  We  now  come  to  the  theory  of  heat  and  the  constitution  of 
gases: — Newton  conjectured  that  heat  might  arise  from  an  intestine 
motion  of  the  particles  of  matter,  and  that  temp.'rature  might  vary 
as  the  velocity  of  the  particles.  Mr.  Herupath,  on  the  other  hand, 
supposes  the  temperature  to  vary  as  the  momentum  of  the  particles; 
and  combining  this  theory  with  his  idea  of  the  perfect  hardness  of  the 
particles — or  rather,  as  we  should  say,  their  perfect  elasticity — he 
shows  very  clearly  and  beautifully  how  the  pressure  of  gases  varies 
with  their  temperature  ;  and  how  the  specific  heat  of  bodies  multi- 
plied Ijy  their  chemical  equivalents  is  constant.  There  are,  hoviever, 
many  phenomena  of  heat,  which  appear  to  us  utterly  incapable  of 
explanation  on  Mr.  Herapath's  theory; — we  allude  to  radiation,  con- 
duction, and  politrization.  How  is  it  that  bodies  which  radiate  the 
best  conduct  the  worse,  and  vice  versti?  And  how  are  we  to  account 
for  the  intricate  phenomena  of  polarization?  Surely  these  facts  de- 
pend on  something  more  than  a  lawless  motion  of  the  particles  of 
matter  among  themselves.  That  the  particles  of  matter,  or  the 
nuclei  of  material  forces,  are  continually  in  motion  is  higlilv  probable 
— nay,  almest  certain  ;  but  what  that  motion  is  — on  which  heat,  light, 
and  electricity,  with  all  their  varied  yet  definite  phenomena,  depend 
— remains  yet,  we  think,  to  be  discovered. 

Various  theories  of  the  molecular  constitution  of  matter  have,  in- 
indeed,  been  put  forth  from  time  to  time, — none,  however,  that  merit 
much  attention,  with  the  exception  of  the  undulatory  theory  of  light; 
and  even  in  this,  the  great  result  arrived  at — viz.  the  form  of  the 
wave  surface, — although  it  satisfies  most,  and  has  suggested  some 
facts  of  polarised  light,  is  deduced  from  considiTations  dvnamicallv 
unsound.  We  may  here  observe  that  Fresnel  (see  "Airy's  Tracts," 
p.  357),  in  determining  theoretically  the  polarising  angle  of  a  reflect- 
ing sur^ace,  has  adopted  a  hypothesis  for  the  motion  of  the  particles 
of  ether  nearly  the  same  as  that  of  Mr.  Herapath. 

In  conclusion,  we  cordially  recommend  the  work  to  those  of  our 
readers  who  have  sufficient  leisure  and  mathematicid  knowledge  to  do 


justice  to  the  author,  though  we  cannot  help  expressing  a  wish  that 
Mr.  Herapath  had  devoted  half  the  time  and  ability  to  the  mathema- 
tics of  engineering  that  he  has  to  the  castle-buililing  of  hypothetical 
speculations,  and  we  might  then  have  had  the  pleasure  of  reviewing 
a  work  of  less  pretensions  but  of  far  more  solid  usefulness.  The 
most  ])rofuund  mathematicians  of  the  day  with  whom  we  have  had 
the  honour  of  conversing  on  the  subject,  shrink  from  the  dithculties 
attending  all  theories  of  molecular  constitution,  and  in  their  wildest 
dreams  we  believi'  have  never  so  much  as  dared  to  hope  for  a  solution 
of  even  one  of  those  grand  mysteries  — "  Heat,  Gaseous  Elasticity, 
Gravitation,  and  other  great  Phenomena  of  Nature." 


Railway  Locomotion  and  Steam  \avigalion  :  their  Principles  and 
Practice.  By  John  Curr,  of  New  South  Wales,  London:  Williams, 
1817.     Svo.,  pp.  181. 

"  Oh  that  mine  adversary  had  written  a  book,"  cried  Job  in  bitter- 
ness of  spirit.  We,  who  are  not  nearly  so  patient  as  lie,  are  induced 
by  the  perusal  of  the  work  before  us  to  exclaim — Oh  that  mine  adver- 
sary had  to  review  a  book  !  Mr.  Curr  has  come  all  the  way  from  Nevr 
Souih  Wales  to  have  his  hark  and  his  bite  at  modern  engineeiing  .'  A 
man  does  not  travel  Iti.OiJtJ  milts  for  a  trifle;  and  accordingly  Mr. 
Curr  bow-wows  pretty  loudly. 

First,  our  excellent  contemporary,  the  Jilechanics'  Magazine,  comes 
in  for  a  snarl.  Froin  "a  careful  examination  of  two  volumes  and  two 
odd  numbers"  of  that  work,  our  author  is  satisfied  that  "  the  present 
actual  and  scientific  knowledge  of  English  engineers"  is  in  a  most 
deplorable  condition ;  and  so  in  order  to  enlighten  them  he  resolved 
on  quitting  "a  peai.eful  homestead  in  the  fair  clime  of  Australia," 
embarked  on  board  the  good  ship  "  St.  George,"  for  England,  arrived 
safely,  and  forthwith  published  the  present  volume.  It  is  our  private 
conviction  that  Mr.  tjurr  is  the  coming  max  who  has  been  so  lung  aud 
so  anxiously  expected. 

To  attempt  an  intelligible  analysis  of  his  doctrines  were  as  vain  as 
to  essay  a  systematic  arrangement  of  the  Sibylline  leaves,  or  an  inter- 
pretation of  the  oracular  teachings  of  a  Pythonissa.  Science  and  satire, 
analysis  and  adventure,  are  so  strangely  intermingled  that  dim  mortal 
vision  frequently  misses  the  line  of  demarcation.  Jlr.  Curr  sets  off 
with  a  grave  bit  of  theory  about  motion  of  fluids,  or  a  pet  doctrine  of 
gravitation,  and  interrupts  himself  to  tell  a  personal  anecdote.  As 
many  "most  disastrous  chances  of  moving  accidents"  have  befallen 
him  as  Othello,  and  they  are  set  down  in  this  book,  in  the  very  thick 
of  philosophical  propositions  and  algebraical  symbols.  Our  author 
seems  to  entertain  the  idea  of  combining  the  truths  of  science  with 
the  "  intense  interest"  of  a  melodrama.  B'or  example,  he  begins  to 
talk  about  latent  heat,  and  suddenly  stops  to  tell  a  startling  story  of 
his  father  being  on  a  certain  occasion  "reduced  to  the  necessity  of 
concealment  in  a  wood  for  three  days  and  nights  to  escape  the  fury  of 
the  populace."  In  another  place,  he  records  a  dispute  between  him- 
self and  somebody  at  Norwich,  which  somehow  or  another  induced 
him  to  go  to  Margate,  where  he  "issued  through  the  town  a  printed 
placard,"  &c.  Further  on  he  tells  us  that  his  father  was  disowned  by 
his  grandfather  on  accountc'  a  difference  of  opinion  on  engineering 
subjects,  "and  the  letter  to  ihat  effect  was  retained  in  his  family  for 
thirty  years  or  more."  Our  author  is  as  rich  in  family  anecdotes  as  in 
scientific  discoveries,  and  passes  from  the  one  to  the  other  with  sur- 
prising facility.     Every  reader  of  Hudibras  knows  that 

'*  Tti'  adventure  uf  tlie  bear  aud  fiddle 
Is  sung,  but  breaks  off  in  tlie  middle.'* 

But  the  excursions  and  imaginative  flights  of  the  political  satirist, 
Butler,  are  nothing  to  those  of  the  pliilosophical  satirist,  Curr. 

Poor  Doctor  Ilutton  comes  in  for  a  more  than  ordinary  share  of 
abuse.  Various  errors  and  inconsistencies  in  his  theoretical  views 
are  pointed  out.  Huttoii  wrote  at  a  time  when  the  principles  of  me- 
chanics, and  especially  the  practical  application  of  them,  were  much 
less  understood  than  at  present :  and  we  are  quite  ready  to  accord  to 
Mr.  Curr  the  easily-aequired  merit  uf  having  proved  that  Huttoii  is 
not  iiilallible.  Ue  was  a  much  better  arithmetician  than  mathemati- 
cian, but  the  time  at  which  he  wrote  may  excuse  some  of  his  inaccura- 
cies— and  it  is  but  a  pious  task  to  avenge  his  memory  by  showing  that 
his  antagonist  commits  errors  equally  grave  without  the  same  excuse 
fur  them.  For  instance,  Mr.  Curr  propounds  various  formula  for  cal- 
culating the  motion  of  railway  tiains,  assuming  the  modulus  of  friction 
to  be  constant;  whereas  the  evidence  of  uniform  experience  shows 
that  tile  r(sistance  to  the  motion  of  the  wheels  on  the  rails  increases 
very  rapidly  with  increase  of  velocity.  The  percussions  in  passing 
over  the  joints  of  the  rails,  and  the  vibrating  motion  of  the  rails  them- 
selves, render  necessary  a  great  expenditure  of  power.    Aud  us  these 
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percussions  and  vibrations,  and  other  irregularities  of  the  motion  of 
trains,  are  always  observed  to  be  miicli  greater  at  liigli,  than  at  low, 
velocities,  it  is  quite  clear  that  till  their  relation  to  the  velocity  be 
ascertained  it  is  impossible  to  make  the  speed  of  trains  a  matter  of 
mathematical  calcuhition.  The  lam  of  resistance,  or  the  degree  in 
which  the  resistance  increases  with  increase  of  velocity,  has  not  yet 
been  discovered,  notwithstanding  the  efforts  of  numerous  excellent  ex- 
periments. The  self-sutijciency  with  which  Mr.  Curr  decries  the 
labours  of  Mr.  Scott  Russell  and  others,  who  are  usefully  employed  in 
the  experimental  investigation  of  the  subject,  is  rivalled  only  by  the 
ignorance  of  first  principles  displayed  in  the  attempt  to  solve  a  pro- 
blem of  which  the  data  are  not  given. 

Patience  and  space  would  fail  us  to  point  out  all  his  other  errors — 
yet  one  or  two  instances  may  be  cited.  In  one  place  he  tells  us  that 
the  consum|)tion  of  coke  necessary  for  the  conveyance  of  a  given  load 
by  a  fast  train  is  the  same  as  by  a  slow  one.  "If  the  velocity  be 
doubled,"  says  he,  "  a  given  distance  is  passed  ever  in  half  the  time  :" 
the  supply  of  steam  must  be  doubly  fast  in  the  second  case,  but  will 
be  required  for  half  the  time.  Hence  he  concludes  that  in  both  cases 
the  same  quantity  of  steam  (and  therefore  of  coke)  will  be  consumed 
— totally  overlooking  the  fact  that  the  increased  resistance  to  the 
train's  motion  in  the  second  case  renders  it  necessary  that  the  steam 
should  be  consumed  in  the  cylinder  at  a  greatly  increased  pressure. 
His  notion  is  much  the  same  thing  as  asserting  that  the  easiest  way 
of  travelling  fifty  miles  on  horsebick  is  to  ride  at  full  gallop. 

In  another  place  we  are  told  that  "the  bite  would  be  lessened  on 

ascending  a  gradient  according  to  which  end  of  the  engine  might  be 

moving  furemost,  as  thereby  the  centre  of  gravity  of  the  engine  would 

approach   or  recede  from   the  driving  wheels."     It  were  useless  to 

attempt  a  seriuus  refutation  of  su.di  nonsense. 

"  'Tis  a  pity  when  cUarming  women 

Talk  of  things  that  they  don't  understand:" 

and  similar  objects  of  compassion  may  be  found  among  the  sterner 
sex. 

Here  is  anotherspecimen  of  our  author's  mechanical  ideas:  "Actual 
collision  of  trains  moving  in  opposite  directions  is  a  subject  scarcely 
deserving  of  attention,  but  as  there  appears  a  vulgar  notion  amongst 
persons  who  ought  to  know  better,  that  if  two  trains  meet,  the  shock 
is  proportional  to  their  joint  velocity,  or  to  twice  the  velocity  of  each 
train;  it  maybe  SLiid  the  shock  sustained  by  each  train  is  proportional 
to  its  velocity,  and  the  same  is  true  as  respects  each  person  conveyed 
in  it."  Does  Mr.  Curr  mean  to  assert  that  the  shock  to  each  train  is 
quite  independent  of  the  velocity  of  the  other  train? — that  if  a  man 
ran  against  a  moving  cannon  ball  the  injury  sustained  by  him  would 
merely  be  proportional  to  his  own  velocity,  and  not  depend  on  that 
of  the  ball  ?  If  that  were  true,  it  is  obvious  that  if  he  stood  quite  still 
lie  would  receive  no  injury  were  a  whole  park  of  artillery  fired  at 
liim;  and,  similarly,  that  when  a  train  is  at  rest  the  passengers  need 
not  be  at  all  alarmed  at  seeing  another  train  drive  full  tilt  against 
them. 

To  quit  theory,  let  us  take  a  specimrn  of  Mr.  Curr's  practical 
knowledge.  The  following  is  a  proposition  for  ascending  very  steep 
gradients.  "  Let  th"  engine  be  stopped  near  the  foot  of  such  inclined 
plane — let  the  drivingwheels  be  removed  and  a  pair  substituted  being 
of  such  diameter  as  will  enable  it  to  ascend."  Take  ofif  the  driving 
wheels,  Mr.  Curr?  Pooh,  pooh,  man!  what  if  it  were  proposed  to 
you  to  take  off  your  head  and  substitute  that  of  Newton  whenever 
you  came  to  a  stiff  bit  of  mathematics  ? 

Divers  other  equ  dly  rare  devices  hath  Mr.  Curr  for  the  improve- 
ment of  railway  locomotion.  One  especially  there  is,  which  is  cal- 
culated to  effect  a  complete  revolution  in  engineering,  but  its  nature 
is  kept  a  profound  secret.  VVe  are  tormented  with  curiosity  to  find 
out  what  it  can  be,  but.  No — says  Mr.  Curr — I  have  told  you  a  good 
deal  for  nothing,  beyond  the  cost  of  buying  and  reading  my  book, 
but  for  this  master  invention  I  demand  a  far  higher  recompense.  And 
then  he  offers  to  reveal  it  confidentially  to  a  committee  of  the  House 
of  Commons — in  fact,  repeats  the  Warner  story  in  a  new  form. 

The  work  concludes  with  a  magnificent  peroration,  of  which  the  fol- 
lowing is  a  fair  specimen  : — ^ 

"But  who  proclaims  himself  my  critic — the  shadow  of  a  nonentity 
wdiose  only  knowledge  of  tlie  subject  is  derived  from  the  book  he  in- 
tends to  criticise  :  no — it   will  be   left  to  future  ages  to  find  the  truth 

The  principles  are  one — so  break  one  liuk  of  the  vinculum, 

and  down'goes  my  book  to  the  shades  below.  The  philosopher  and 
the  mathematician  have  been  boldly  attacked :  whether  they  will  con- 
tinue their  prejudices  I  will  not  decide  :  but  to  convince  a  man  that 
he  has  played  the  fool  is  not  an  easy  task." 

Here,  at  least,  we  entirely  agree  with  our  author.  The  "  task"  !8 
difficult — so  difficult  that  we  relinquish  it  in  despair. 


Sketches,  Graphic  atid  Descriptive,  ffC.,for  a  History  of  lite  Decora- 
tive Painting  applied  to  English  Architecture  during  the  Middle  Ages. 
By  G.  L.  Blackburne,  F.S.A.,  Architect.  London:  Williams  and 
Co.,  1817. 

Mr.  Blackburne  proposes  to  do  for  the  polychromy  of  the  middle 
ages,  what  has  been  done  for  that  of  the  Egyptians,  Greeks,  and 
Arabii,  and  to  give  us  a  special  work  of  reference  for  architects  and 
decorators  in  all  that  relates  to  the  coloured  ornaments  suited  to  works 
of  the  mediasval  character.  This  is  certainly  essential  at  a  time 
when  the  taste  for  such  decoration  is  extending,  and  when  buildings 
of  a  high  class  are  in  progress.  We  have  had  many  books  on  Gothic 
carving,  but  few  illustrations  of  painting  in  that  style,  and  for  the 
reason  that  until  lately  the  production  of  illuminated  books  was  very 
expensive.  The  new  processes  for  printing  in  colours  come  most 
opportunely  in  aid  of  the  extended  study  of  the  decorative  arts.  In 
the  works  liy  Mr.  Jobbins  and  Mr.  Colling  many  useful  examples  have 
been  already  given,  and  no  doubt  Mr.  Blackburne  will  find  many  co- 
operators  before  he  gets  to  the  end  of  his  series. 

Mr.  Blackburne's  text  does  not  seem  to  us  to  be  of  so  much  value 
as  bis  plates,  although  he  has  undoubtedly  taken  much  pains ;  but  in 
the  attempt  to  publish  a  series  of  examples  he  will  lay  the  foundation 
for  a  history  of  decoration  in  this  country.  He  is  therefore  not  to  be 
blamed  because  he  does  not  shine  so  much  as  an  historian,  as  he  does 
as  an  artist.  The  state  of  art  among  the  English  before  the  time  of 
Bede  should  be  examined  in  comparisjn  with  Byzantine  monuments, 
for  it  cannot  be  doubted  that  from  Greece  and  what  was  then  the  By- 
zantine city  of  Rome  these  new  arts  were  brought  into  England,  as 
we  have  express  testimony  to  that  effect. 

Mr.  Blackburne  begins  his  work,  in  fact,  from  the  thirteenth  century, 
when  the  construction  of  so  many  larger  edifices,  now  existing,  and 
the  practice  of  painting  on  walls,  as  well  as  on  tablets  and  hangings, 
gave  a  more  durable  cJiaracter  to  the  labours  of  the  painter  and 
decorator.  In  the  first  number  we  have  a  choir  ceiling  from  Malvern 
abbey,  with  its  details;  a  screen  from  Aldenham  church  in  Hertford- 
shire, \^  the  Perpendicular  style  ;  a  plate  of  details  from  the  tomb  of 
Lord  Bourchier,  in  Westminster  abbey;  wall  paintings  from  the  chapel 
of  St.  Erasmus  at  Westminster,  from  Tewkesbury,  and  from  Roches- 
ter cathedral ;  and  a  lectern  stand  from  Littlebury,  Essex.  The  tiles 
we  think  may  be  dismissed  very  briefly,  for  they  have  already  been 
copiously  illustrated  in  special  works. 

It  is  a  matter  of  much  congratulation  that  we  shall  now  possess  a 
body  of  English  works  illustrative  of  mediaval  art,  and  calculated  to 
foster  the  growing  taste  for  that  style.  In  the  works  of  Carter,  Stot- 
hard,  and  Shaw,  in  those  already  named,  and  in  works  on  tombs,  fur- 
niture, glass  painting,  fonts,  and  tiles,  the  architect,  and  we  may  add 
the  artisan,  of  the  present  day,  finds  resources  in  which  his  predeces- 
sors were  wanting. 


The  Ecclesiastical,  Castellated,  and  Domestic  Architecture  of  Eng- 
land,from  the  Norman  Era  to  the  Sixteenth  Century.  By  James  Had- 
FiELD,  Architect.     Vol.  I.,  Part  1.     London  :  Williams  &  Co.,  IS47. 

Mr.  Hadfield  has  begun  an  undertaking,  the  completion  of  which 
will  require  a  life  of  labour,  if  carried  out  in  the  spirit  of  this  speci- 
men. Having  'chosen  the  county  of  Esses  as  the  first,  he  makes  a 
review  of  the  churches,  pointing  out  all  the  positions  valuable  to  the 
architect  as  examples,  and  illustrates  them  by  plates  full  uf  dimensions 
and  working  details,  and  of  a  uniform  scale.  We  know  of  no  work, 
which,  with  such  strictness  of  plan,  has  equal  practical  value. 

Four  parts  are  to  form  the  volume  devoted  to  the  county  of  Essex, 
and  these  are  to  contain  eighty  plates  of  the  churches  and  mansions 
and  their  fittings.  We  think  iMr.  Hadfield  is  undertaking  more  than 
is  required  at  his  hands  in  proposing  to  give  plates  of  stained  glass, 
which  forms  a  special  art,  and  the  labour,  time,  and  expense  bestowed 
on  which  may  perhaps  deprive  the  architect  of  what  lie  will  value 
infinitely  more — drawings  such  as  those  in  the  present  number. 

The  text  is  of  a  very  limited  character,  simply  explaining  the  ar- 
chitectural features,  with  little  antiquarian  detail,  the  object  of  the 
author  being  to  keep  up  the  practical  nature  of  the  work,  and  to  throw 
his  strength  into  the  plates.  This  is  a  very  laudable  endeavour,  and 
though  the  price  of  the  part  is  large,  it  is,  on  account  of  the  number  of 
plates,  very  cheap.  We  think,  too,  that  Mr.  Hadfield  has  decided 
rightly  in  publishing  large  parts  like  the  present,  rather  than  splitting 
them  into  monthly  numbers  with  two  or  three  plates.  There  is  a 
certain  appearance  of  completeness  about  the  part  even  at  present 
which  seems  to  make  it  of  a  more  practical  character. 

Mr.  Hadfield  apportions  his  labour  according  to  the  importance  of 
his  work.  Some  churches  are  without  notice;  others,  like  Danbury, 
with  foui  or  five  plates.     The  author  has  carefully  eschewed  perspec- 
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tiT»;  views,  and  there  arc  ro  eleyations  of  buildings,  but  a  museum,  as 
it  were,  is  formed  of  details  so  carried  out,  tliat  working  drawings 
would  be  scarcely  wanted  in  copying  tlifse  exani|ilc«.  Tlie  plates, 
wliicli  are  filled  as  much  ;is  tliey  can  be,  are  designed  simply  to  lielp 
tlie  arcliitecf,  builder,  and  workman,  and  explain  themselves  so  fully 
lliat  llie  text  is  scarcely  required.  Indeed,  llie  beok,  on  inspection, 
carriis  willi  it  its  own  recommend  ilion,  and  is  likely  to  meet  witli 
such  support  as  to  ena(  le  the  author  to  proceed  with  confidence  in  his 
praiseworthy  undertaking. 


A  History  of  the  Architecture  of  the  Abbey  Church  of  St.  Alban't, 
with  especial  Refennce  to  the  Norman  Slructure.  Ey  J.  C.  Bl'ckleb 
and  C.  A.  Buckler.     London  :  Longmans,  1847. 

This  is  a  work  of  such  commendable  industry,  and  of  so  much  in- 
terest, that  we  must  reserve  it  for  a  longer  notice  in  a  future  number. 


HIGH-PKESSUKK    STl.AM. 

The  greatest  object  remaining  to  he  accomplished  in  navigalin?  the  ocean 
by  steam,  is  unquestionably  the  saving  of  fuel,  and  this,  to  any  great  extent, 
can  only  be  efiected  by  using  high  pressure  steam  expansively,  by  which 
not  only  one-half  ti{  the  tonnage oecujiied  at  least  will  be  liberated,  but  one- 
half  the  cost  of  the  fuel  «  ill  be  saved.  Me  net-d  not  expatiate  upon  the 
immense  iniporlancp  of  such  a  reducliun,  both  to  the  naval  and  commercial 
marine  of  this  ecainlry,  particularly  wlure  distant  depots  have  to  be  so 
frequently  rephnished,  bcranye  that  can  he  duly  appreciated  by  every 
person  practically  experienced  in  steam  navigation.  But  no  sooner,  how- 
ever, is  the  proposition  mooted,  tlian  a  fierce  fusilade  is  opened  against 
so  dangerous  an  innovation,  vvhicli  dial  is  presumed  to  be,— as  if  any  in- 
herent property  existed  to  render  high-pressure  steam  more  dangerous  or 
destructive  than  steam  of  low-pressure.  This,  however,  results  from  pre- 
judice rather  than  from  calm  and  dispassionate  reasoning;  in  the  t'aee,  too, 
of  daily  experience  and  the  successful  operation  of  hundreds  of  locomo- 
tives gliding  over  our  iron  roads  at  something  like  Ct)  miles  an  hour,  not- 
withstanding the  very  high  power  employed,  which  marine  purposes  do 
not  require, — that  it  is  really  gratifying  to  read  your  judicious  and  perti- 
nent remarlis  in  the  case  of  the  late  explosion  of  the  Cricket  steamboat. 
[see  Journal,  p.  330] 

With  properly  constructed  safety-valves,  to  limit  the  pressure  with  cer- 
tainty, placed  bejond  the  control  of  the  engineman  or  driver  (which  is  a 
matter  of  equal  importance  in  both  systems),  high  steam  wdl  prove  as 
safe,  nay  salVr  than  low-pressure,  if  generated  in  suitable  boilers  ;  which, 
■we  trust,  we  shall  be  able  to  show.  \Ve  are  not  aware  if  there  exists  any 
collected  record  of  the  number  of  explosions  which  have  occurred,  distin- 
guishing the  class  to  which  each  belongs,  together  vviih  the  probable  cause 
and  circumstances  attending  them,  beyond  the  transitory  and  imptrfeet 
accounts  given  in  the  news  of  the  day;  or  we  believe  it  would  be  founil, 
that  not  only  are  the  most  destructive  effects  produced,  but  also  that  two- 
thirds,  possibly  three-fourths,  are  occasioned  by  low-pressure  steam,  or  by 
boilers  so  denominated  (see  the  frightful  account  of  the  explosion  in  the 
newspapers  of  lo-daj  —  October  the  7th — as  detailed  liefore  the  coroner  at 
Leeds).  And  what  would  have  been  ihe  consequence  if  many  low-pres- 
sure marine  boilers  had  been  suljecled  to  the  foul-hai'dy  and  reckless 
treatment  practised  on  hoard  the '■  t'rieket.'"'  Would  they  have  resisted 
one-half  ttie  tune  those  boilers  did  > — we  piesunie  to  think  not. 

Marine  boilers  of  the  usual  form  of  construction  and  maguilude  are  the 
worst  to  resist  pressure  ;  and,  therefore,  in  examining  the  comparative 
safety  of  the  two  sj stems,  we  will  assume  that  the  boilers  are  of  the  same 
form — viz.  cylindrical  (where  the  tension  of  the  metal  is  most  perfectly 
applied),  and  the  pressuie  in  one  to  be  four  pounds  the  square  inch,  and 
that  of  the  other  to  be  fifty,  while  the  thickness  of  metal  in  each  shall  be 
in  the  exact  ratio  to  the  strain  :  thus,  ninlliply  the  pressure  by  Ihe  radius, 
and  divide  the  sum  by  400  (equal  to  one-tenth  of  llie  strength  of  the  plate 
for  every  eighth  of  iis  tliickness),  and  the  quotient  will  express  Ihe  thick- 
ness in  eighihs  which  the  plates  of  each  of  Ihe  boilers  should  contain. 

Thus,  we  have  two  boilers  whose  power  of  resistance  in  relation  to  their 
contents  are  exactly  equal  ;  hence,  if  the  lifly  pounds  steam  were  to  be 
doubled,  the  pressure  would  not  be  one  iota  more  dangerous  than  Ihe  four 
pounds  sleaui  being  increased  to  eight,  and  riie  icrsii ;  consequently,  in 
relation  to  strength,  one  boiler  is  as  likely  lo  explode  as  Ihe  other :  but 
as  neither  is  likely  lo  take  a  flight  if  duly  supplied  with  water,  and  their 
safely  valves  be  in  good  Older-,  we  will  proceed  lo  consider  the  result  iu 
case  of  neglect— liisl,  with  regard  lo  a  deficiency  of  water,  and  next  lo  the 
valves  becoming  fixed.  With  respect  to  a  delicrent  supply  of  water-,  the 
chance  of  an  explosion  would  probably  he  pielly  nearly  equal,  and  so 
would  be  the  force,  from  the  larger  volume  necessarily  penl  up  in  low- 
pressure  boilers;  indeed,  we  are  not  aware  that  there  is  any  distinction 
observed  in  this  particular,  but  in  ellecl  the  low  tleani  may  be  assumed  lo 
be  more  disaslious  from  its  scalding  properly,  as  jou  very  properly 
remark,  than  high-pressure.  In  respecl  to  Ihe  safety-valves,  we  have 
shown  that  each  boiler  is  capable  of  resisting  ihe  doubling  of  the  working 


pressure  of  its  contents,  or  any  other  extent  in  the  same  ratio  in  an  equal 
degree.  Now,  it  is  quite  possible  for  a  low-pressure  valve  lo  adhere  lo  its 
seal  so  firmly  as  to  resist  Ihe  additional  four  pounds  per  inch,  and  even  a 
much  greater  increase,  ere  an  explosion  ensue;  but  for  a  valve  of  a  high- 
pressure  boiler  lo  resist  an  addition  of  Gfty  pounds  per  inch  without  being 
unseated,  is  scarcely  within  the  bounds  of  probability.  All  boilers  require 
careful  and  efficient  superintendence  most  unquestionably,  and  casualties 
from  neglect  will  somelinies  occur  without  doubt;  but  under  an  equal 
degree  of  supervision  and  skill  in  couslruction,  we  think  we  are  justified 
iu  the  conclusion  that  high  pressure  steam  in  regard  to  safety  bas  the 
advantage. 

The  quantity  of  fuel  saved  depends  upon  the  just  application  of  the 
expansive  principle  :  the  usual  practice  is  for  the  pressure  in  the  boiler  to 
be  constant,  ami  the  amount  of  expansion  varied  by  expansive  gear,  ac- 
cording lo  Ihe  exigencies  of  the  service.  To  prove  thai  this  is  an  error, 
we  haveonly  lo  imagine  a  cylinder,  say  t'oirr  inches  long  and  one  in  diame- 
ter, wiih  steam  of  four  pounds  cut  off  at  one  quarter  its  length  and  allowed 
lo  expand  lo  four  limes  its  volume,  which  will  exert  a  mean  force  of  two 
pounds  and  a  fraction  ;  this  we  vvil]  assume  lo  be  the  minimum  working 
power  of  the  engine.  Now,  if  circumstances  require  the  maximum  power 
lo  be  applied  of  four  prmnds  during  the  whole  stroke,  it  is  manifest  that  a 
four  fold  amount  of  steam  will  be  required,  and  expansion  must  be  aban- 
doned altogether  to  etl'cct  it  when  its  saving  effect  is  most  requisite,  as  the 
largest  amount  of  fuel  is  being  consumed.  Now,  if  we  reverse  these 
functions,  by  making  the  amount  of  expansion  constant,  and  work  with  a 
rariahle  pressure,  it  will  be  found  that  the  steam  required  will  be  exactly 
in  the  ratio  of  Ihe  vvoik  done;  thus,  if  we  raise  Ihe  pressure  to  eight 
pounds,  and  cut  oil"  the  steam  as  before,  we  obtain  a  mean  of  over  four 
pounds,  with  just  double  Ihe  quantity  of  steam,  iu&teail  of  quadruple  as 
above,  and  of  course  at  one-half  the  expense  of  fuel.  The  pressures  here 
assumed  for  illustrating  Ihe  two  modes  of  application  are  not  those,  of 
course,  which  would  be  adopted  iu  practice,  but  ihe  result  would  be  the 
same  in  effect  if  ihe  maximum  pressuie  were  sixty-five  pounds  above  va- 
cuum, and  the  minimum  one-half  Ihat  amount,  working  with  a  constant 
expansion  of  eight  or  ten  limes  its  original  volume. 

Now  Ihat  competition  is  so  strong  in  rates  of  speed,  every  degree  of 
pressure  is  rniployed  and  steam  generated  in  all  kinds  of  boilers,  suitable 
or  unsuiiable  ;  the  temptation  is  so  greai  lo  run  dangerous  risks  for  the 
sake  of  victory,  that  some  power  of  control  is  become  absolutely  necessary 
— a  matter,  however,  of  no  very  difficult  accomplishment,  thorrt'.h  it  might 
be  opposed  by  the  jiroprietors,  possibly,  as  exposing  the  secret  of  Ihe  doings 
in  Ihe  engine-ioom,  with  regard  to  Ihe  real  working  pressure  ;  but  that  is 
a  matter  of  no  weight,  nor  can  it  be  honestly  objected  to  or  denied.  We 
would  suggest,  Iheu,  that  a  competent  person  should  have  the  power  to 
inspect  all  sleamhoats  periodically,  as  lo  the  fitness  and  condition  of  Ihe 
borler-s  iu  I'elatiou  to  their  working  pressure,  and  lo  see  the  following  pre- 
cautionary checks  adopted — viz.:  One  safety-valve,  at  least,  on  each 
boiler,  placed  bejond  the  contrid  of  the  engineer,  except  as  to  having  the 
power  of  lifting  it  occasionally,  lo  insure  its  duly  operating  ;  or  by  a  slight 
easement  efiected  at  regular  iniervals  by  Ihe  engine  itself,  but  no  power  of 
adding  weight.  Next,  Ihat  two  graduated  gages  be  fixed  in  one  case 
above  rieck  ;  one  showing  the  pressure  of  steam  in  the  boilers,  and  Ihe 
other  the  level  of  the  water  and  the  excess  or  deficiency  in  either  case  from 
the  fixed  working  points  on  the  scale-  1  hese  gages  lo  be  open  at  all  limes 
for  iospeciiou  to  every  person  on  board,  and  minutes  made  in  the  log  at 
regular  intervals  in  sta-going  steamers,  particularly  during  the  night, 
stating  Ihe  height  of  Ihe  water  and  pressure  of  steanr.  I'be  sound  work- 
ing coniiition  of  these  gages  to  be  maintained  at  all  times,  and  cases  of 
neglect,  or  tampering  with  Ihem  in  any  manner,  lo  be  visited  by  a  severe 
fine — perhaps  line  and  imprisonment,  where  so  many  lives  are  endangered, 
which  would  at  once  put  an  end  to  ilie  reckless  tampering  with  the  pres- 
sure, and  insure  careful  alteutiou  to  the  supply  of  water,  and  consequently 
safely  to  all  on  board. 

C. 
London,  October  7,  1847. 


FULGURITES  AND  FULMINAKY  TUBES. 

We  have  found  in  a  French  periodical  some  remarks  on  the  action  of  the 
electric  fluid  when  striking  Ihe  ground,  which  do  not  seem  lo  have  attracted 
much  attention  here,  and  which  have  led  us  to  look  into  the  sulject.  It  is 
observed  that  in  the  beginning  of  the  last  century,  a  hollow  tube  was  dis- 
covered, which  formed  branches,  in  the  sandy  plains  of  Silesia.  This  tube 
was  placed  in  a  museum  under  Die  name  of  an  "arborescent  fossil."  Some- 
what later,  similar  tubes  were  found  in  the  neighbouihood  of  Taderborn, 
Dresden,  and  Munster,  likewise  in  Cumberland,  in  Hungary,  on  ihe  dunet 
near  lloriieaux,  and  on  the  plains  of  Bahia  in  Brazil.  M'e  do  not  remember 
any  specimens  of  this  kind  in  the  British  Museum,  although  there  is  an  ex- 
tensive collection  of  meteoric  stones  in  the  mini  ralogical  ilepartnient.  Ibis 
suggests  the  propriety  of  a  separate  collection,  which  should  include  me- 
teorites, fulgurites,  minerals  and  vegetables  affected  by  electric  action,  vol. 
canic  substances,  &c.  These  would  extend  our  knonleilge  of  new  branches 
of  science,  those  of  meteorites,  geological  action,  and  coralline  growth. 

All  the  localities  in  which  fulminary  tubes  are  found,  although   far  apart. 
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have  a  similarity  of  character  in  the  soil  in  which  the  fulgurites  are  fouiij, 
having  a  fine  sand,  containing  a  large  proportion  of  silex.  In  this  sand  the 
tubes  are  always  sunk  vertically.  Their  diameter  varies  from  j^jth  of  an 
inch  to  3i  inches,  and  the  thickness  of  the  coating  or  wall  of  the  tube 
from  TTjth  of  an  inch  to  1  incli.  The  diameter  diminishes  according  to  the 
depth  of  tube,  particularly  when  the  tube  ramifies ;  and  these  ramifications 
are  sometimes  very  numerous,  giving  the  fulmiuary  tube  all  the  appearance 
of  the  root  of  a  tree. 

Some  fulgurites  have  been  found  six  yards  long.  The  external  surface  of 
the  tubes  is  composed  of  grains  of  sand  cemented  together ;  in  the  inside 
these  grains  are  melted,  vitrified,  and  mixed  with  little  bubbles,  forming  a 
sort  of  pearl-grey  enamel,  with  which  the  inner  part  of  the  hollow  cylinder 
is  lined. 

In  the  Brazils,  fulgurites  have  been  found  with  facettes  and  completely 
vitrified,  and  in  Cumberland  a  vertical  fulgurite  was  found  cemented  to  a 
porphyritic  boulder,  at  a  depth  of  eight  yards.  \t  this  point  the  fulgurite 
deviated,  going  oft'  at  an  angle  of  45°  and  being  about  jijth  of  an  inch  in 
diameter. 

Though  several  hypotheses  as  to  fulgurites  have  been  formed,  that  of 
Dr.  Fiedler  seems  best  to  meet  the  case.  He  has  shown  that  these  tubes 
are  caused  by  the  calorific  action  of  lightning,  which  passing  through  sili- 
ceous sand,  melts  it  in  its  way.  This  melted  part  becomes  the  inner  wall  or 
bore  of  the  tube,  and  the  outer  wall  is  formed  by  the  cementation  of  grains 
iif  quartz  imperfectly  melted,  and  joined  by  water  in  a  state  of  vapour 
arisir.g  from  the  great  heat  developed  by  the  lightning  in  its  passage  through 
the  soil.  This  action  of  lightning  has  been  determined  on  several  occasions. 
Ou  the  3rd  of  September,  1789,  lightning  struck  an  oak  in  the  Earl  of 
Aylesford's  park,  and  killed  a  man  who  had  taken  shelter  in  the  tree.  On 
digging  up  the  ground  to  erect  a  monument  on  the  spot,  a  quantity  of 
melted  flint  was  found,  and  underneath  where  the  poor  man's  stick  had 
stood  a  vertical  tube  of  melted  sand.  Some  seamen  having  noticed  light- 
ning fall  on  the  sandy  isle  of  Amrum,  off  the  Danish  coast,  found,  ou  look- 
ing there,  a  fulminary  tube.  On  the  13th  of  June,  1S4I,  Dr.  Fiedler  found 
a  similar  tube  in  a  vineyard  near  Dresden.  Tliis  tube  divided  into  three 
branches,  and  went  to  a  depth  of  five  feet.  Artificial  fulgurites  have  been 
formed  by  passing  the  electric  fluid  through  siliceous  sand.  It  may  he 
observed  that  there  are  authenticated  cases  of  rocks  even  being  melted  by 
lightning. 


DRAINAGE  OK  LANDS. 

Hydraulic  engineering  connected  with  the  drainage  of  land  becomiug 
daily  of  such  vast  importance,  induces  us  lo  present  to  onr  readers  the 
very  interesting  discussion  that  took  place  last  month,  at  a  meeting  of 
several  highly  intelligent  and  practical  farmers  and  scientific  gentlemen 
collected  together  at  Drayton  Manor,  at  the  invitation  of  Sir  Robert  Peel. 
For  the  report  we  are  indebted  to  the  Agricultural  Gazette. 

Mr.  Woodward  said  that  in  his  opinion  thorough  draiuage  was  the 
foundali^.in  of  all  good  husbandry,  u  ithont  whieii  manures  and  skill  are 
thrown  away.  Some  undrained  land  had  come  into  his  occupation,  heavy 
land,  which  only  produced  JOi  bushels  of  wheat  per  acre  ;  lie  immediately 
drainc'd  it  3  feet  deep,  subsoiled  it,  dressed  it  with  burnt  clay,  and  the  first 
year  obtained  from  it  51  bushels.  He  regarded  the  extensive  bnrnins  of 
clay  land  as  a  most  important  practice.  It  rendered  the  soil  so  much  more 
friable  and  convertible,  and  enabled  the  farmer  to  wurk  it  with  much  less 
horse  laljour.  The  elfects  of  burnt  clay  upon  all  green  crops  was  wtmder- 
ful,  a  most  important  fact  which  could  not  be  too  strongly  impressed  upon 
the  mind,  as  being  very  essential  to  the  growth  of  corn,  especially  when 
coosniiiecl  upon  the  land  by  sheep,  eating  at  the  same  time  a  little  oil-cake 
or  rei'tisf  corn.  He  had  not,  however,  found  advantage  in  the  use  of 
Italian  rye-grass,  which  he  thought  undeserving  the  praise  it  had  received. 
The  treading  of  sheep  was  highly  advantageous  to  the  wheat  crop,  provided 
the  land  was  thoroughly  drained  and  subsoiled.  lu  order  to  secure  the 
requisite  amount  of  pressure,  he  had  not  only  employed  sheep,  but  horses, 
or  even  men,  who  he  found  could  tread  down  land  for  Is.  (it/,  an  acre.  He 
bad  also  found  advantage  under  some  circumstances  iu  the  use  of  an  instru- 
ment which  he  called  a  ptg  roller.  This  was  formed  of  an  elm-wood  cy- 
linder, studded  with  oak  pegs  about  four  inches  apart;  it  proved  lo  be  a 
must  eliectual  implement  when  drawn  over  the  land,  imitating  as  it  did  the 
consolidating  power  exercised  by  the  feet  of  a  flock  of  slieep.  He  regarded 
pressing  down  the  land  as  opposing  an  invincible  obstacle  to  the  operations 
of  grubs  and  wireworms.  As  to  dead  fallows,  he  entirely  objected  to  them 
as  wasteful  and  useless.  On  his  clay  land,  when  in  turn  tor  fallow,  he 
planted  vetches,  and  on  his  gravel,  rye,  and  rye  and  vetches.  For  clean- 
ing his  stubbles  after  harvest  be  employed  the  implement  called  a  two- 
edgeil  "skim,"  which  he  strongly  reconimeuded  as  a  cheap  and  most 
valuable  modern  iuvention.  Mr.  \l  oodward  then  pointed  out  what  he  re- 
garded as  the  best  manner  of  breaking  up  inferior  pastures  and  converting 
them  into  arable ;  and  concluded  a  very  instructive  speech  by  forcibly 
pointing  out  the  absolute  necessity  of  sending  back  to  .he  land  whatever  is 
removed  by  a  crop,  aud  by  expressing  his  entire  agreement  iu  opinion  with 
-Mr.  Woolryche  Whitraore,   Mr.  Huxtable,  aud  others,  that  farming,  pro- 


perly and  eliicienlly  carried  out,  with  capital  and  skill,  may  be  made  as 
profitable  an  investment  as  railways  or  other  branches  of  commerce.  Being 
asked  whether  he  held  his  land  on  lease,  Mr.  Woodward  replied  that  he 
did.  But  even  if  he  had  not,  he,  nevertheless,  was  of  opinion  that  the  ex- 
penses be  incurred  in  the  improvement  of  his  land  would  have  answered 
his  purpose,  for  his  improved  wheat  crop  repaid  those  expenses  immedi- 
ately. As  to  leases,  he  attached  little  importance  to  them,  provided  there 
existed  something  like  tenant-right,  which  would  by  law  ensure  lo  Ihe  out- 
going teuant  the  whole  unexhausted  value  of  the  impro\eiiiL-uts  he  had 
made;  whether  this  was  to  be  paid  by  landlord  or  incoming  tenant  was, 
he  thought,  of  no  importance.  He  trusted  Ihat  the  legislature  would  see 
Ihe  necessity  of  passing  some  enaclinent  that  would  secure  this  right; 
otherwise  it  was  not  to  be  expected  that  tenants  would  expend  their  capi- 
tal on  land.  Jlr.  Woodward  having  expressed  a  desire  that  Mr.  Mechi 
would  bring  under  the  notice  of  the  meeting  the  result  of  his  high  farming 
in  Essex, 

Mr.  iNlECHi  responded  to  the  call.     His  practice  in  agriculture  coincided 
so  nearly  with  Mr.  Woodward's,  that  it  was  only  necessary  to  say  that  he 
grew  alternately  grain  and  root  or  leguminous  crops,  endeavouring  as  much 
as  possible  to  grow  wheat  alternate  years.     He  had  originally  drained  his 
laud  2  feet  8  inches  deep,  with  pipes  and  stones,  at  a  considerable  expense; 
but  since   he  had  had  the  good   fortune  to  meet  with  Mr.  Parkes  he  had 
amended  his  errors,  and   was  draining  more  deeply  and  etl'ectually  with 
pipes  alone  at  one-third  ibe  cost.     He  rented  some  land  adjoining  his  own  ; 
although  he  held    but  a  seven  years'  lease,  he  drained  it  3  feet  deep  with 
1  inch  pipes,  at  a  cost  of  from  3.js.  to  ."lOs.  per  acre.     He  could  not  afford 
to  ucprire  hiimelf  of  the  benefit  of  drainage.     He  found  it  very  unprofitable 
to  farm  such  land  undraiued.     The  very  first  wheat  crop  remunerated  him 
for  the  whole  cost.    The  result  of  his  improvements  at  Tiptree  had  been  to 
double  the  produce  of  bis  farm   and  of  his  labour.     A  portion  of  it  was 
formerly  a  swamp,  not  producing  5s.  per  acre.     He  had  been  entreated 
this  year  by  a  gardener  in    the  neighbourhood  to  let  those  -I  acres  to  him, 
at  an  annual  rental  of  il.  per  acre.     He  had  removed  Sj  miles  of  unneces- 
sary banks  and  fences.     Taking  the  arable  acreage  of  the  united  kingdom, 
he  thought  they  might  safely  dispense  with  500,000  miles  of  unnecessary 
fencing,  which,  with  its  timber,  displaced  much  food  and  labour.      He  con- 
sidered Ihe  agriculture  of  this  country  in  a  very  backward  and   unsatisfac- 
tory state  compared  with  its  manufactures.     The  agricultural  mechanical 
appliances  were  rude,  costly,  and  unprofitable.     The  farm  buildings  gene- 
rally were  bad,  and  uncenlricully  placed,  causing  a  national  loss  of  some 
millions  ;  each  Ion  of  produce  or  manure  costing  an  average  carriage  of 
6d.  per  mile,  renders  the  position  of  the  buildings  an  important  national 
consideration.     Wagons  were  a  most  unphilosophical  contrivance.     It  was 
quite  clear  that  a  long,  light,  low  cart  on  two  wheels,  having  an  area  of 
capacity  equal   to  a  wagon,  and  only  costing  half  as  much,  was  a  much 
more  sensible  and  profitable  mode  of  conveyance.     The  question  was  not 
now  an  open  one,  having  been  thoroughly  discussed  and  decided  upon  at 
the  London  Farmers'  Club;  therefore,  Ihe  sooner  the  wagons  were  got  rid 
of  the  better.     With  regard   to  the  quantity  of  seed,  his  experiments  (con- 
ducted now  for  three  years  and  publicly  recorded)  had   uniformly  been  in 
favour  of  thin  sowing,  say  from  4  to  3  pecks  of  wheat,  and  G  to  7  pecks  of 
barley  and  oals.     Some  of  Ihe   best  farmers  iu  his  ueighbourhood  adopted 
this  system   successfully.     It  was  highly  important  iu  a  national  point  of 
view    that  this  question    should   be  settled;  for   if  the  quantities  he  bad 
named  were  available,  adieu   at  once  to  the  necessity  for  foreign  imports. 
It  appeared  lo  be  aiimiiled  on  all  hands,  that  if  a  bushel  of  wheat  vege- 
tated, it  was  an  ample  seeding;  and  it  was  reasonable  that  it  should  he  so, 
because   if  each   good  kernel   produced  only  one  ear,  containing  4S  ker- 
nels (and  tliat  was  uot  a  large   ouej,  there  was  no  allowance  for  increase 
by  branching  or  tillering,  which  we  knew  would  take  place  to  a  consider- 
able extent  in  w  ell  fanned  land,  containing  an  abundance  of  organic  matter. 
Thin  sowing  delayed   the   ripening   three  or  four  days  ;  consolidation  by 
pressure  prevented  ihe  development  and  action  of  v/ireworm  aud  slug.  He 
had  found  salt  tended  to  a  similar  result.     He  sailed  all  bis  wlieats  at  the 
ra;e  of  4  to  8  bushels  per  acre,  and  was  determined  to  use  inucii  more.   Hi- 
koew  a  gentleman  in  Northamptonshire  w  iiose  wheat  crops  could  scarcely 
ever  be  kept  from  going  down,  until  he  used  salt,  which  had  efl'ectually 
kept  it  standing.     He  (Mr.  M.)  sailed  the  manure  in  bis  yards.    He  found 
that  il  sweetened  them;  he  supposed  it  fixed  the  ammonia.     It  was  a  sin- 
gular fact  tiial  whilst  salt  tended  :o  preserve  animal  substances,  it  on  the 
contrary  rapidly  decomposed   vegetable  matter.     It  was  a  cheap  alkali  of 
native  production,  costing  only  about  aOs.  to  30s.  per  ton,  whilst  all  other 
alkalies  were  nearly  eight  times  as  dear.     He  strongly  recommended  the 
abundant  use  of  bones,  with  and  without  acid,  for  root  and  green  crops. 
It  was  evident  that  the  bones  formed  iu  our  growing  animals,  and  in  our 
cows  from  the  produce  of  the  farm,  cost  us  5d.  per  pound,  or  4J/.  per  ton. 
Now,  if  we  could  replace  these,  as  we  cau  do,  by  bone-dust,  at  71.  per  ton, 
it  was  clearly  good  policy  to   use  them.     He  considered  the  waste  of  the 
liquid  portions  of  the  manure  iu  most  I'arin-yards  a  great  uatiunal  calamity. 
It  was  a  great  mistake  ever  lo  allow  water  lo  fall  ou  manure.     W  ater  was 
a  very  heavj  article.     A   thousand   gallons   weighed  10,001)  lb.  and  were 
expensive  to  cart.     He  had  heard  farmers  say  when  rain  was  falling,  that 
that  they  should   then   litter  their  yards  and  make  manure  !     Straw  and 
water,  in  tact.     He  found  in   practice  lhat  animals  did  well  on  their  own 
excreiuenis  and  straw  under  cover  ;  that   they  cousolidated  the  mass  uutil 
it  was  four  feet  thick,  when   il  would   cut  out  like  a  good  dungheap,  and 
be  fit  to  carry  ou  the  laud,     liut  if  rain  water  were  allowed  lo  wash  this 
mass,  au  injurious  eS'ect  resulted  both  to  ihe^animal  and  to  the  manure.  He 
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could  not  adcird  to  allow  liis  manure  to  be  well  washed  in  the  yards  by 
drainage  from  the  building?,  and  afterwards  to  be  washed,  dried,  and 
mangled  by  putting  it  out  in  heaps  and  turning  over.  It  wag  a  waste  of 
time  and  of  money.  He  found  that  his  crops  grew  belter  with  unwashed 
manure.  A  farm  yard  should  be  like  a  railway  terminus — covered  in,  but 
amply  ventilated.  There  was  comfort  and  profit  in  keeping  everything 
dry.  It  did  iiway  wiih  the  necessity  for  water-carts  and  tanks  :  the  liquid 
porliuns  of  the  excrements  being  just  suflicient  lo  moisten  the  straw  and 
burnt  earth,  or  other  absorbent  material.  He  admired  and  practised,  lo  a 
certain  extent,  Mr.  Huxlable's  system  of  placing  animals  on  boards.  It 
would  answer  in  a  compact  farm  with  good  roads,  and  in  cold  climates,  to 
feed  sheep  in  the  yards  on  roots.  In  mild  climates,  and  dry  friable  soils, 
it  was  most  advantageous  to  consume  the  roots  and  green  crops  on  the 
land  by  folding  wilh  sheep.  There  was  no  expense  of  caning  oil' and 
carting  back  niaitnre.  Fai-mers  had  found  out  that  the  whole  of  the  ex- 
crements were  thus  applied  to  the  land,  whereas  in  open  yards  with  nn- 
troughed  buildings,  much  ^vas  washed  out  and  wasted.  He  hoped  to  see 
the  time  when  tenants  would  consider  it  to  be  their  interest  (as  in  parts  of 
Scotland)  to  pay  10s.  per  acre  more  rent  for  properly  farmed,  permanent, 
and  convenient  buildings  and  drainage,  in  lie*  of  the  miserable  and  mis- 
placed dilapidations  of  the  present  time.  It  was,  no  doubt,  partly  this 
dilference  that  caused  the  .Scotch  rents  to  appear  higher  than  our  own.  He 
was  a  decided  subsoiler  to  the  depth  of  at  least  two  feet.  It  was  a  cheap 
and  elTective  way  of  getting  rid  of  strong  rooted  weeds,  their  crowns  being 
generally  just  below  the  ordinary  depth  of  ploughing.  He  did  this  in  dry 
weather,  anil  with  the  assistance  of  a  heavy  Crosskill  roller  and  scaritier, 
made  his  fallows  cheaply,  quickly,  and  elliciently.  He  drilled  his  wheats 
at  intervals  of  about  •)  inches,  so  as  to  hoe  them  wilh  Garrett's  horse-hoe. 
It  cost  about  Is.  per  acre.  It  was  far  more  expeditious  and  efficacious 
than  the  hand-hoe,  and  only  cost  one-fourth  the  amount.  He  strongly  ad- 
vocated Ihe  abundant  use  of  oil-cake,  and  also  of  chalk  ou  heavy  clays 
deficient  in  calcireous  matter.  It  had  been  iiroved  that  much  more  pro- 
duce had  resulted  from  oilcake  folding  than  where  an  equivalent  amount 
■was  expendrd  in  corn.  Good  high  farmitig  was  by  far  the  most  profitable  ; 
the  starvation  principle  was  a  losing  game.  If  we  borrowed  from  the 
earth  we  must  repay,  or  we  should  soon  find  an  empty  exchequer. 

The  Rev.  .■\.  Hdxtaelc  then  rose  and  spoke  to  Ihe  following  effect : — 
I  think  this  by  far  the  most  interesting  agricultural  meeting  that  I  have 
ever  attended,  on  account  of  the  variety  of  important  views  and  practices 
which  have  been  brought  under  our  notice,  l-'or  my  own  part,  at  so  late  a 
period  of  the  day  I  must  content  myself  with  adducing  a  few  facts  that 
have  come  wilhin  my  own  farming  experience,  and  defending  one  or  two 
points  of  my  farming  practice  which  have  been  glanced  at  by  the  preceding 
speakers.  As  I  see  so  many  landed  proprietors  around  me,  I  must  beg 
permission  to  impress  on  them  the  duty  of  allowing  their  tenants  to  break 
up.  under  proper  restrictions,  the  poorer  lands  now  lying  in  grass.  I  think 
that  I  can  t.how  from  my  own  experience  that  national  wealth,  the  profits 
of  the  tenant,  and  the  interests  of  the  labourer,  are  deeply  concerned  in 
converting  poor  pasture  into  tillage.  Thus,  in  my  own  parish,  five  years 
ago.  there  being  many  labourers  out  of  employ,  I  obtained  the  consent  of 
my  landlord,  Mr.  Sturt,  lo  break  up  Ihe  whole  of  the  grass  lauds  of  a  small 
dairy  farm.  It  consisted  of  9.3  acres,  10  of  which  only  were  then  under 
the  plough.  When  I  entered  <m  the  occupation  the  farm  supported  14 
dairy  cows,  and  grew  48  bushels  of  wheat  and  40  bushels  of  beans.  Now 
it  annually  produces  1,001)  bushels  of  wheat,  40  head  of  cattle,  cows, 
yearlin;;s,  and  calves  ;  and  100  sheep  are  failed,  and  SO  pigs,  and  where 
34  labourers  were  employed,  12  are  now  sustained  all  the  year  rouud.  But 
the  farm,  gentlemen,  labours  under  one  embarrassment,  such  a  one  as  I 
wish  you  all  felt — such  an  accuninlation  of  manure  that,  with  the  fear  of 
laid  wheat  crops  before  my  eves,  I  know  not  where  lo  place  it.  Allow  me 
to  detail  hnell)  the  steps  by  which  Ibis  surely  happy  result  has  been 
brought  about.  1  began  at  the  beginning.  I  first  drained  the  land  ;  but 
of  draining  jou  have  heard  to-day  so  much,  that  I  will  only  say  that  though 
il  has  been  most  successful,  I  yet  heartily  wish  that  I  had  earlier  known 
Mr.  Parke's  deep  diainage.  M\  fields  would  have  been  tar  more  econo- 
mically and  effectually  rid  of  their  bottom  water.  I  tried  when  this  was 
done  to  improve  the  herbage  of  some  of  the  b"tter  pastures,  but  neither 
liming,  nor  .-heeji-folding,  nor  guano,  enabling  me  lo  cut  more  than  15  cwt. 
of  hay  per  acre,  I  pared  and  burjit  it  all,  aud  cut  down,  by  my  kind  land- 
lord's leave,  all  the  hedge-row  limber,  and  grubbed  up  all  save  the  boundary 
hedge,  and  have  now  a  glorious  farm.  The  next  object  was  to  provide  for 
the  pennaneitt  fertility  of  the  soil  by  keeping  a  large  amount  of  stock  ;  fcr 
I  hold  that  a  fttrm  ought  lo  be  made  self-snpportitig  as  far  as  possible,  and 
the  purchase  of  manures  should  be  regarded  as  only  a  temporary  expedient 
— a  necessary  evil.  iMy  first  effort  to  consume  the  green  crops  grown  on 
half  my  farm  was  very  expensive,  and  therefore  unsuccessful ;  for  with 
regard  to  the  beasts,  I  was  forced  to  purchase  a  ruinous  amount  of  straw, 
and  Ihe  sheep  eating  ofl'  the  Swedes  00  I'lay  land  in  winter  puddled  the 
fields,  and  were  themselves  amidst  good  food  objects  most  pitiable.  But 
when  our  priniiples  are  good,  we  must  not  allow  slight  diflicullies  to  stop 
their  application.  I  therefore  determined  to  place  my  milch  and  store 
cattle  on  boards,  as  wood  is  an  excellent  non-conductor,  and  after  a  series 
of  devices  I  have  succeeded  in  making  thent  tolerably  comfortable,  so  that 
I  am  no  longer  dependent  on  my  straw  for  the  quantity  of  cattle  which  I 
keep.  1  am  only  limited  in  the  number  of  aniumls  which  1  keep  by  the 
amount  of  green  food  grown.  In  like  manner,  but  with  a  variation  of  ar- 
rangement, the  sheep  were  placed  on  small  boards  about  SJ  inches  wide, 
with  an  interval  of  about  J  inch  between  each,  lo  permit  the  manure  lo  fall 


freely  into  properly  prepared  tanks  below.  This  is  by  far  the  most  sue 
cessful  provision  which  I  have  made.  Of  1,000  sheep  lo  placed  I  have 
never  had  one  lame.  The  pigs,  in  like  manner,  when  fattened,  sleep  on  a 
boarded  stage  above  their  feeding-place,  and  except  in  very  cold  weather 
require  no  straw  for  litter.  Thus  I  have  dispensed  wilh  a  large  expendi- 
ture of  straw,  which  my  cereals  (half  the  farm)  could  not  sufliciently  pro- 
vide. But  I  hear  some  one  exclaim,  "  What  do  you  make  of  your  straw  ?" 
I'irst  of  all,  a  good  deal  is  still  required  for  beilding  the  horses,  and  the 
young  stock  which  are  in  loose  boxes  ;  and  as  they  never  tread  the  green 
fields,  they  require  a  great  quantity  of  w  hile  bedding.  Secondly,  a  great 
deal  is  wanted  for  food,  being  mixed  with  the  green  leaves  of  the  root  crop 
and  the  mashed  turnips.  Thirdly,  a  ton  per  acre  is  used  in  making  clover 
and  vetches  into  imperfectly  dried  hay,  with  a  due  admixture  of  salt  to 
arrest  fermentation.  These  uses  fully  take  up  all  the  straw  which  I  grow. 
I  think  Ihe  methods  employed  in  preparing  the  matiure  from  the  "  boarded" 
cattle  deserve  mention.  First  the  liquid  manure  flows  into  large  tanks  ; 
below  them  is  another,  which  I  call  the  mixing  tank,  for  in  it  the  manure 
is  diluted  with  water  to  any  degree  which  Ihe  state  of  the  weather  may  re- 
quire, Ihe  rule  being  thai,  in  proportion  lothe  increase  of  temperature  must 
be  the  increase  of  dilution  ;  i.  e.  the  hotter  the  weather,  the  weaker  should 
be  the  manure  applied.  In  order  to  avoid  Ihe  expensive  and  often  in- 
jurious water-cart,  I  have  laid  down  over  the  highest  part  of  my  farm  a 
main  of  green  elm  pipe,  of  2  inches  diameter,  bored  in  the  solid 
wood;  at  every  100  yards  distance  is  an  upright  post,  bored  in  the  same 
manner,  with  a  nozzle.  A  forcing  pump  fixed  at  the  mixing  tank  dis- 
charges along  these  pipes,  buried  2  feel  in  the  ground,  the  fluid  with  a 
pressure  of  40  feet ;  of  course  it  rushes  up  these  pierced  columns,  and  will 
discharge  itself  wilh  great  velocity  through  the  nozzle;  to  this  I  attach 
first  of  all  40  yards  of  hose,  and  therewith  water  all  the  grass  which  it  can 
reach.  To  the  end  of  this  hose  another  40  yards  of  hose  is  attached,  and 
a  still  larger  portion  of  the  surface  is  irrigated,  and  so  on  for  as  many  40 
yards  as  are  required.  When  enough  has  been  irrigated  at  the  first  up- 
right, the  nozzle  is  plugged,  and  the  fluid  is  discharged  at  the  next  100 
yards  distanced  column,  and  so  on.  I'or  this  application  of  Ihe  hose  I  am 
entirely  indebted  to  that  most  able  man,  Mr.  Edwin  C'hadvvick;  the  greeo 
elm  pipe  is  my  own  contrivance.  The  cost  of  the  prepared  canvas  hose, 
which  was  obtained  from  IMr.  HoUaud,  of  Manchester,  was  Is.  a  yard; 
the  wooden  pipes  cost  me  only  Is.,  and  being  underground  they  will  be 
most  enduring.  By  an  outlay  of  30i.  I  can  thus  irrigate  40  acres  of  land  ; 
and  see  how  inexpensive,  compared  with  the  use  of  the  water-cart  and 
horse,  is  the  application.  A  lad  of  15  works  the  forcing  pump;  the  at- 
taching the  hose  and  its  management  require  a  man  and  a  boy.  With 
these,  then,  equivalent  to  two  men,  I  can  easily  water  two  acres  a  day, 
at  the  rate  of  40  hogsheads  per  acre  of  the  best  manure  in  the  world ;  I 
say  best,  because  all  chemists  will  assure  you  that  the  liquid  contains 
the  principal  nitrogenous  and  soluble  salts,  aud  therefore  is  far  more 
valuable  than  the  dung,  and  it  is  plain  enough  to  every  man,  though 
lie  be  no  chemist,  that  plants  can  only  take  up  Ihe  manure  in  a  liquid  form. 
The  principal  use  which  I  make  of  the  hose  is  to  water  the  clover,  and, 
above  all,  the  noble,  but  this  day  much-decried,  Italian  rye-grass.  How 
hard  Mr.  Woodward  was  upon  ils  soft  sweet  herbage!  Vet  his  own  ex- 
cellent principle,  that  you  must  carry  back  to  the  land  an  equivalent  for 
what  is  taken  away,  may  be  successfully  alleged  in  defence  of  this  most 
productive  and  nutritious  of  all  grasses.  It  is  certainly  true  that  if  you 
cut  aud  carry  away  Italian  rye-grass,  and  do  not  also  carry  back  the 
manure  made  in  eating  it,  you  will  not  be  able  to  grow  wheat  after  it.  But 
from  my  own  observation  I  know  that  if,  after  each  cutting,  the  hose  imme- 
diately follows,  you  may  cut  it  without  wrong  to  the  land  as  often  as  you 
like,  and  an  amount  of  fodder  will  be  obtained  w  liich  no  other  plant  can 
approach.  It  conies  the  earliest,  and  it  grows  the  longest  of  all  the 
grasses;  and  I  feel  confident  that  with  such  appliances  as  I  have  men- 
tioned, you  may  secure  fifty  tons  per  annum  of  this  milk-giving,  fat- 
producing,  muscle-making,  grass.  I  refer  to  Mr.  Dickinson,  of  Curzon- 
street,  as  an  authority  for  growing  at  least  this  weight  of  green  food,  and  I 
believe  far  more,  lliat  you  can  cut  it,  by  the  help  of  liquid  manure,  six 
times  a-year,  admits  of  no  doubt.  With  regard  to  Ihe  manure  made  by 
sheep,  as  previously  described,  you  will  readily  perceive  its  value  if  you 
reflect  that  when  you  give  a  flock  in  their  house  twenty  tons  of  Swedes 
and  their  tops,  you  have  minus  only  the  increase  of  their  bone  and  wool 
made  during  the  three  months  of  their  happy  confinement,  all  the  inorganic 
and  most  of  the  organic  ingredients  of  the  crop  being  under  the  boards;  in 
fact  you  may  say  that  on  the  boards  you  have  a  fatted  flock,  and  below  the 
boards  yet  twenty  tons  of  Swedes  and  their  tops.  I  think  that  a  good  deal 
of  misapprehension  prevails  respecting  this  mode  of  shed-feeding  sheep, 
for  you  hear  frequent  comparison  made  on  the  superior  system  of  feeding 
off  crops  in  the  fields.  I  have  no  doubt  that  iu  the  summer  months  even 
fatting  sheep  will  "do  well"  out  of  doors,  and  at  the  same  time  fertilise 
and  con.solidate  the  land  ;  but  I  speak  of  feeding  off  winter  crops  by  sheep 
which  you  wish  to  fat;  and  here  I  cannot  think  that  the  two  systems 
admit  of  comparison,  so  superior  are  the  results  of  the  bouse  and  board 
syslem.  But  the  conditions  under  which  an  animal  is  to  be  reared  are 
quite  dill'erent  from  those  which  you  would  observe  in  laying  on  fat.  Iu 
the  one  case  exercise  is  absolutely  necessary  ;  iu  the  other  case,  the  quieter 
and  more  still  the  creature  is  kept  the  belter.  Briefly,  then,  my  own 
practice,  which  science  surely  justifies,  is  this — the  greater  proportion, 
about  two-thirds,  of  my  best  roots  are  carted  to  the  sheds,  and  given  to  the 
animals  preparing  for  the  butcher,  whereas  the  tops  and  smaller  turnips 
are  fed  ofl'  of  by  my  breeding  flock  on  the  land,  assisted  by  oilcake  and 
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corn  when  necessary,  and  thus  the  land  is  rendered  firm,  and  the  ewes  are 
kept  in  healthful  exercise.  Lastly,  I  must  advert  to  the  treatment  of  the 
dung  made  hy  the  cattle  and  pigs.  That  on  the  boards  is  hourly  swept 
down,  and  wheeled  away  to  a  long  covered  shed  ;  contiguous  to  this  is 
another  shed  containing  a  large  store  of  burnt  earth  and  other  ashes.  The 
dung  is  worked  up  with  the  ashes,  and  therewith  is  mixed  the  other 
manures,  dissolved  bones,  soot,  powdered  clialk,  &c.  This,  about  8  or  10 
cart-loads  per  acre,  is  carted  to  the  lield  ready  tor  turnip  sowing.  The 
manure  is  drilled  in  by  one  of  those  that  deliver  moist  manure,  and  thus 
eight  acres  can  be  got  over  ia  a  day  drilled  ou  the  flat.  If  the  field  is  very 
poor,  the  drill  goes  over  four  acres  in  the  morning  without  seed  ;  in  the 
afternoon  the  same  quantity  is  again  deposited  in  the  same  ruts,  and  the 
seed  upon  this  double  discharge.  The  advantage  of  this  is,  that  the  dung 
is  never  exposed  to  the  drying  of  the  sun  or  air  ;  tiiat  the  seed  being  de- 
posited over  a  moist  bed,  germinates  immediately  in  the  driest  season,  and 
cares  not  for  the  fly,  though  for  the  prevalent  grub  it  is  cerlairdy  uo  remedy. 
The  pig  manure  I  consider  the  best  of  all ;  because  one-half  of  the  corn  I 
feed  them  ou  is  in  the  shape  of  beans,  which  contains  the  best  mineral  in- 
gredient for  growing  Swedes,  as  1  have  endeavoured  to  set  forth  in  my 
*'  lecture  on  manures."  These,  gentlemen,  then,  are  the  principal  points 
of  the  practice  which  has  brought  me  into  that  pleasing  embarrassment  of 
■whicli  I  spoke  before,  and  which  I  wish  may  befall  you  all — more  manure 
than  you  can  safely  put  on  your  arable  laud. 


THE  RECENT  EXCAVATIONS  AT  POMPEII. 

Naples,  Oct.  2. — In  the  magnificent  street  leading  from  the  ancient  sea- 
shore, in  the  neighbourhood  of  the  theatres,  to  the  so-called  crossway  of  the 
Fortuna,  and  thence  in  a  direct  line  to  the  northern  city  wall,  there  has  been 
excavated  a  house  that  surpasses  in  richness  and  elegance  all  that  has  been 
discovered  previously.  The  space  of  the  court-yard  is  open,  has  a  mosaic 
pavement,  and  on  the  walls  fantastic  pictures  of  the  richest  and  most  taste- 
ful style.  At  the  sides  of  the  atrium  (court-yard)  are  small  sleeping  rooms, 
with  the  following  wall  paintings : — Polypheme,  who  receives  a  letter  from 
Galatea  by  an  amorino  riding  upon  a  dolphin  ;  Venus  occupied  with  fishing ; 
a  Narcissus;  a  few  swimming  gods  of  Love;  a  Victoria  upon  a  car;  and 
several  landscapes.  In  the  background  of  t\ie  atrium  opens  a  tablinum  (the 
reception-hall),  with  chequered  marble  pavement.  On  the  walls  of  this  room 
must  have  been  wood  paintings,  as  the  spaces  which  they  once  filled  are  still 
plainly  seen,  as  also  the  charcoal  remains  of  those  paintings.  They  were, 
perhaps,  from  tlie  hands  of  those  celebrated  masters  who,  according  to 
Pliny,  preferred  painting  upon  wood.  At  the  side  of  the  reception-hall  is  a 
dining-room,  where  are  seen  three  large  paintings  of  full-size  figures.  They 
represent  Hercules  with  Omphale  holding  his  club,  and  wrapped  in  the  skin 
of  the  Nerasan  lion.  Next,  Bacchus  as  a  boy,  and  arm-in-arm  with  Siienus, 
on  a  car  drawn  by  two  oxen,  and  followed  by  Bacchantes.  Thirdly,  a  Bac- 
chanal procession  of  triumph.  Here  were  also  the  TriUlinian  reposing  beds, 
richly  adorned  with  silver. 

Behind  the  reception-hall  is  the  garden,  with  a  fountain  at  the  end,  which 
is  adorned  with  mosaic  and  a  small  marble  statue  of  Siienus.  In  the  centre 
is  the  water  reservoir,  adorned  with  rich  marble  sculptures.  This  dwelling 
joins  a  second  open  atrium  where  the  servants  lived.  Here  was  found  a 
four-wheeled  wagon  with  iron  wheels  and  much  bronze  ornament.  The 
kitchen  contained  many  implements  of  bronze,  and  the  traces  of  sraoke 
were  in  many  places  still  visible,  after  the  lapse  of  eighteen  centuries. 

The  dwelling  had — what  is  very  rare^secoud  and  third  stories,  to  which 
led  a  wide  staircase.  Upon  a  small  picture  close  to  the  staircase  lies  a 
letter  with  the  (scarcely  legible)  name  of  the  owner  of  the  house,  iu  oblique 
charactM's,  and  plainly  indicating  his  rank.  It  belonged  to  the  Decuris 
or  senators  of  I'ompeii. 

The  house  has  therefore  been  christened,  Casa  della  Sonatrice,  or  dell' 
Ercole  Ubbriaco.     It  is  the  newest  excavation  of  importance 


NOTES  OF  THE  MONTH. 

Royal  Institute  of  British  Architects, — The  'ordinary  meetings  of  this 
Institute,  for  the  session  1S47-48,  commence  on  Monday,  the  1st  inst.,  and 
will  he  continued  as  follows  : — 

1847     November 1     IS    29 

December 13  .... 

1843    January       10 24 

February 7  ....   21 

March  (i  ....    2ft 

April  3  ....    17 

May  1      Ij     2'.) 

June  \2  .. . .    'J'i 

Litliography. — Messrs.  Hullmandel  and  Walton  have  favoured  us  with 
some  specimens  of  tbeirnew  process  of  '*  stumping"  in  lithography,  ^howiug 
its  advantages  for  representing  architectural  engineering,  plans,  and  me- 
chanical suljjects.  The  lints  approach  nearer  the  nature  of  a  wash  than 
ordinary  lithography,  and  the  style  olTers  the  advantage  of  forming  a  com- 


plete subject  with  one  printing  alone,  as  from  the  facility  with  which  skies 
can  be  executed  for  architectural  drawings,  it  supersedes  the  necessity  of 
a  tint  stone.  The  execuliou  of  the  subjects  ou  stone  is,  we  understand, 
easy  and  simple  as  well  as  rapid,  which  we  also  deem  of  importance,  as 
there  is  an  economy  of  time  as  well  as  of  actual  cost.  , 

Roynl  Artitlenj. — Some  interesting  experiments  have  been  carried  oq 
during  the  past  month  iu  the  practice  range  of  the  royal  arsenal  under  the 
direction  of  the  select  committee.  It  h-id  been  suggested  by  Capt.  Chadds, 
K.N.,  of  the  Excellent,  naval  gunnery  ship  at  Portsmouth,  that  a  great  ad- 
vantage would  be  gained  in  naval  gunnery  by  uniting  the  shot  and  shell, 
and  firing  both  ai  the  same  time.  This  suggestion  has  been  tried  during 
the  past  month,  from  32-pounder  and  8-inch  guns,  with  remarkable  suc- 
cess. The  efl'ect  produced  upon  the  bulkheail  which  serves  as  a  target  has 
been  surprising,  and  afiords  some  idea  of  the  havoc  that  would  be  com- 
mitted upon  the  hull  of  a  ship  of  war  under  similar  circumstances.  The 
shell,  although  the  lighter  body,  is  said  to  enter  the  bulkhead  first,  and 
from  its  inferior  specific  gravity,  strikes  above  the  shot.  Another  great 
advantage  appears  to  be  the  almost  momentary  bursting  of  the  shell  oa 
concussion,  the  whole  ot  those  fired  having  burst  either  on  striking  the 
bulkhead,  or  oa  passing  through  it.  The  suggestion,  altliough  only  in- 
tended hy  way  of  experiment,  promises  important  results  in  uaval  warfare. 

Mechtinical  Eiiuivuteut  of  Heat. — M.  Seguiu's  experiments  on  the  com- 
pression and  dilation  of  gases  confirm  the  mechanical  equivalent  of  heat, 
as  obtained  by  Mr.  Joule.  M.  Seguin,  however,  reasons  thus: — If  to 
these  facts  be  added  all  those  where  heat  results  from  motion,  such  as  a 
blow,  compression,  friction,  change  of  condition,  it  will  be  clear  that  the 
two  phenomena,  identical  in  themselves,  are  only  the  consequences  of  a 
general  law,  which  governs  the  motion  of  all  bodies,  and  that  the  phenomena 
classed  under  the  term  caloric,  are  nothing  more  than  the  effects  of  motion. 
This  principle  admitted  and  properly  understood,  involves  a  modification 
and  a  vast  improvement  in  the  steam-engine.  Steam  may  be  said  to  be 
used  between  certain  limits  of  pressure,  say  equivalent  to  a  fall  of  tempe- 
rature of  80°,  and  ou  being  then  condensed  or  allowed  to  escape,  it  is  evi- 
dent that  it  still  contains  about  OGU°  of  temperature,  which  is  not  utilized. 
By  retaining  this  same  steam,  and  restoring  to  it  at  each  stroke  ol  the  piston 
the  quantity  of  heat  it  lost  to  produce  the  motion,  a  complete  and  immense 
change  in  the  steam-engine  would  result.        ___^^_^____^^^^^^ 

Metal/or  Clocks. — M.  Laugier  communicated  to  the  Academy  of  Sciences, 
Paris,  the  result  of  a  series  of  experiments  with  a  view  to  ascertain  the 
proportion  of  melals  to  be  used  iu  clocks  in  order  to  establish  a  perfect 
compensation.  Hitherto,  although  very  large  sums  have  been  expended 
in  experiments  for  the  pioductioa  of  compensation  clocks  to  keep  true  time, 
DO  really  satisfactory  result  has  been  arrived  at.  M.  Laugier  declares  that 
perfect  compensation  may  be  gained  by  employing  the  follosving  metals, 
and  in  the  following  proportions  :  iron,  100  ;  copper,  135  ;  zinc,  109  ;  pla- 
tiua,  147. 

Atmospheric  Rays— Colours  of  the  Horizon. — A  paper  was  likewise  re- 
ceived from  M.  C'horon,  on  the  peculiar  colours  visible  on  the  horizon  be- 
fore the  rising  and  after  the  setting  of  the  sua.  These  colours  of  orange, 
yellow,  red,  greeu,  and  blue  have  hitherto  been  ascribed  to  atmospheric 
absorption  of  certain  coloured  rays.  lAl.  Chorou  ascribes  them  to  the  earth 
acting  as  a  screen,  and  shutting  out  the  whole  of  the  white  light  above  the 
horizon.  He  gives  a  series  of  optical  txperimeuts  iu  support  ot  his  opinion. 

Fortifications  nf  tlie  Soutlteru  Coast. — It  is  reported  that,  iu  consequence 
of  a  determination  of  government  to  put  the  whole  line  ol  the  southern 
coast  into  a  more  etiicient  state  of  defence,  there  are  to  be  several  powerful 
batteries  erected  along  that  stretcli  of  laud  coiunieacing  ai  the  Castle  port 
at  Dartmouth,  at  the  harbour's  luoulh,  to  the  Start  Point ;  and  that  the 
men  now  on  the  Coast-guard  duty  will  be  regularly  trained  and  aug- 
mented in  number,  so  as  to  constitute  a  disciplined  body  for  the  immediate 
duty,  if  required  to  work  the  newly-formed  batteries. 

Value  of  Land  reclaimed  from  the  Sea. — A  lew  dajs  ago  were  offered 
for  sale,  by  the  Nene  (Jutfall  commissioners,  at  Wisbech,  960  acres  of  land, 
in  27  lots,  being  their  poriioa  of  between  3,000  and  4,000  acres  gained 
from  the  sea,  by  the  completion  of  their  great  work.  The  lots  varied  from 
7  acres  to  180  ;  and  ihe  reserved  bid  varied  from  about  45/.  to  80i.  per 
acre  ;  and  though  none  of  the  lots  were  actually  sold  at  these  prices,  above 
CO/,  per  acre  was  bid  for  one  lot,  containing  103  acres,  and  for  some  of  the 
smaller  lots  higher  prices  were  otiered.  It  is  but  a  few  years  ago  that  the 
whole  of  this  valuable  land  formed  the  bed  of  the  Wisbech  river,  and  from 
the  rapid  deposits  now  going  on  beyond  the  barrier  bank,  another  portion 
of  from  3,000  to  4,000  acres  may  be  added  to  terra  firma  ia  the  course  of 
a  few  years.  

TUe  Law  of  Atmospheric  Rtsistauce. —  Professor  Uavies  ol  the  Koyal 
Military  Academy,  has  promulgaied  in  the  .Mechanics'  Magazine,  the  fol- 
lowing law  of  atmosplieric  resistance  (the  atmosphere  being  homogeneous 
within  the  limits  of  the  problem)  to  the  flight  of  a  projectile  : — "  If  t)  be 
the  velocity  of  a  shot  at  any  point  in  its  path,  and  P  be  a  constant  depend- 
ing on  the  physical  condition  of  the  atmosphere  ;  then  the  resistance  of 
the  atmosphere  lo  the  progress  of  the  shot  will  be  p  (/—i)  '■  aad /a:  is 
such  a  function  of  x  as  to  vanish  with  x,  and  which  is  under  ordinary 
conditions  but  slightly  different  from  x  itself.  In  fact,  I  am  led  to  think 
that  the  errors  arising  from  so  taking  fx  Ate  so  small  as  to  be  less  than 
the  probable  errors  of  experiment,  as  this  class  of  experiments  has  been 
hitherto  made." 
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The  Echp.tt. —  I'Ih'  meteoruJo^ical  observations  made  at  the  Cambridge 
observatory  durinj;  the  eclipse  on  tlie  9lh  October  have  been  publislied,  as 
follows  :  *'  The  changes  in  the  barometer  and  hydrometer  were  very  small, 
but  sufiicienlly  coDsiderable  to  show  them  to  liave  been  in  some  measure 
affected  by  the  phenomenon.  The  observations  were  taken  at  intervals  of 
from  10  to  15  minutes.  At  Gh.  Om.  the  barometer  read  21). 933  in.,  and 
until  the  commencement  of  the  eclipse  showed  an  inctinatian  to  fall.  At 
the  time  of  the  greatest  obscuration,  it  remained  stationary,  and  immedi- 
ately after  it  continued  to  ascend;  iinally,  at  Hh.  45m.,  it  read  ti!l,9(j:i  in., 
having  tiius  ascended  0,030  in.  in  2h.  4iim.  With  three  common  thermo- 
meters, one  with  the  bulb  blackened  and  exposed  to  the  sun'sli-iht,  anothei 
with  plain  bulb  in  same  position,  and  the  third  in  the  ^hade,  the  readings 
were  plainly  allectcd,  though  to  a  small  amount,  remaining  mostly  station- 
ary as  the  sun  became  obscured,  and  varying  rapiilly  as  the  phenomenon 
passed  off.  With  hygrometers  exposed  to  the  sun's  light,  and  in  the  shade, 
the  differences  were  uniform,  following  the  same  range  as  the  common 
therni<mieters.  Owing  to  the  moisture  in  the  atmosphere,  the  wet  and  dry 
bulb  readings  were  nearly  the  same,  the  differences  being  at  commence- 
ment of  eclipse — M  et  below  dry,  ori  deg.  ;  at  greatest  obscuration,  0*1 
deg. ;  and  at  termination,  I'O  deg.'* 

New  Railway  Carriage. — Messrs.  Adams,  of  Fairtield  W  orks.  How, 
have  just  constructed  some  improved  carriages  for  the  North  Woolwich 
branch  of  the  I'.ast  Counties  railway.  Tlie\  are  40  feet  in  length,  and  9  feet 
in  width  ;  the  extra  width  being  gained  by  building  tlie  carriage  frames  to 
the  width  of  the  ordinary  step-boards.  More  is  thus  accomplished  on  tlie 
narrow  than  has  >et  been  on  the  broad  gauge,  where  the  carriages  are 
only  8  ft.  6  in.  in  width,  by  28  feet  in  length.  The  extreme  axles  are  30 
feet  apart,  and  being  on  eight  wheels,  these  carriages  are  obviously  safer 
than  those  on  six  wheels  or  on  four.  Notwithstanding  their  length,  they 
will  pass  a  curve  of  200  feet  radius  by  means  of  the  flexibility  and  arrauge- 
ment  of  the  springs,  which  permit  the  wheels  to  traverse  laterally.  The 
butler  heads  are  also  made  to  radiate  with  the  sprmgs  or  curves,  so  that 
they  press  (irndy  under  all  circumstances.  The  carriages  are  titted  up  in 
four  compartments  ;  one  first-class  with  couches  all  around,  and  a  table  in 
the  centre  ;  the  other  three  second  class.  They  will  carry  about  100  pas- 
sengers. 

Olfituanj. — Mr.  Cottingham,  the  arcliitect  of  several  cathedral  restora- 
tions and  other  public  works,  died  on  the  13th  ult.,  at  his  residence  in  the 
Waterloo-bridge  road. 

Death  of  Vastjues. — Senor  K.  Vasques,  member  of  the  order  of  the 
Jesuits,  and  of  the  Academy  of  Fine  Arts,  the  most  able  architect  and 
engineer  in  the  Peninsula,  has  just  died  in  Spain.  He  entered  the  order 
of  St.  Ignatius,  but  continued  ardently  to  pursue  his  profession,  in  which 
he  was  extremely  successful.  He  was  engaged  in  the  immense  under- 
taking of  opening  a  tunnel  in  the  mountains  of  GuHdaran,  a  much  more 
difficult  task  than  even  the  most  celebrated  tunnel  of  Europe,  when  be  was 
suddenly  attacked  by  an  illness  which  carried  him  off. 


LIST    OF    MEV7    PATENTS. 

GRANTKO  IN  ENGLAND  FROM  SePTEMBKR  24,  TO  OCTOBER  21»  1847. 

Six  Months  allowed  for  Enrofmenty  unless  othe^toise  expressed. 

Charles  Hanrork,  of  Bronipton.  Alidrilesex,  gentleman,  for  "  Improvements  iti  the  pre- 
paration ofpiiitu  percha,  and  in  the  application  tliereof.  alone,  wr.d  in  combinaViou  with 
other  materials,  to  various  rianufacturing  purposes." — Sealed  September  ^4. 

Thomas  Moore,  of  durnley,  Lancaster,  for  '*  certain  improvements  in  looms  for  weav- 
ing."— September  30. 

William  Edward  Newton,  of  Chancery. lane,  Miildlesex,  for  "  Improvements  in  ma- 
chinery for  the  manufacture  of  nets  aiid  netting."     (A  commuuiiation.)— Sept.  ai>. 

Richard  Johnson,  of  Ulanchester,  wire  manufacturer,  for  "  certain  Improvements  in 
the  manufacture  of  wire  cloth." — Sept.  ;ni. 

Charles  de  la  Salr.ede,  of  Paris,  gentleman,  for  "  Improvements  in  the  brassing  and 
broDziog  the  surface  of  steel,  iron,  zinc,  lead,  and  tin." — Sej.t.  ."iO. 

Robert  Hawkins  Nicholls,  of  Thurlby  Grange,  Bourne,  Lincoln,  gentleman,  for  "Im^ 
provements  in  machinery  for  distributing  corn  and  other  grain  on  land,  and  also  improve- 
ments in  giving  motion  to  agricultural  and  other  machinery."— Sept.  ;iO. 

Igoacio  de  Barros,  of  Lisbon,  Portugal,  gentleman,  for  *'  Improvements  in  machinery 
for  making  lasts  for  boots  und  shoes,  butts  or  stocks  for  fire-arms,  and  other  inegular 
forms."     (A  cotumunication.j— Sept.  'M. 

Charles  Jay,  of  Hatluirst  street,  Hyde-piirk  Gardens,  Middlesex,  gentleman,  for  'Cer- 
tain Improvements  in  apparatus  for  evaporating  and  concentrating  saccharine  and  saline 
solutions,  and  which  may  be  also  applicable  to  the  evaporation  and  concentration  of 
vegetable  and  other  exliacts." — Sept.  ;^0. 

Pierre  Auguste  Bassaume,  of  No.  11,  Rue  du  Crelssant,  in  the  City  of  Paris,  gentleman, 
for  "  a  new  process  for  the  prep:iration  and  engraving  of  plates,  adapted  to  the  printing 
of  cotton  stuffs,  paper,  and  other  substances."— Ocrober  7. 

Nathaniel  Fortescue  Taylor,  ttf  Vauxhall  Walk,  Lambeth,  engineer,  for  *'  Improve- 
ments in  machinery  for  piinling  and  staining  paper  and  other  fabrics." — October  7. 

Joseph  Wye,  of  Alfred  Place,  Saint  Georgt's,  Sonthwark.  engineer,  for  •*  Imjirove- 
ments  In  machinery  for  diiving  piles  and  raising  earth  and  fluids." — October  7. 

James  Pearson,  of  Slontajiue  Terrace,  New  Cross,  engineer,  for  "  Improvements  in 
locomotive  engines  and  carriages." — October  7. 

Alexander  Bain,  of  the  Wildernes.'f,  Hampton  Wick,  gentleman,  for  ''Improvements 
Id  musical  instruments,  and  in  tic  meons  of  playing  on  musical  instruments."- Oct.  7. 

Sir  Samuel  Brown,  knight,  of  V'anbrugh  Lodge.  Blackheaih,  Kent,  in  Her  Majesty's 
Navy,  for  "  Improvements  In  propelling  and  steering  vessels,  and  Improvements  in  the 
inuriiier's  compass," — October  7. 

George  H.  l>odge,  of  Atlkborouyfc,  in  the  State  of  Massachusetts,  of  the  Uulted  Statts 


of  America,  for  "  certiiin  new  and   useful   improvements  in   machinery  for  ^pinlling  auJ 
winding  yarn."— October  7. 

Thomas  Hunt  Barber,  ot  King-street,  Cheapslde,  gentleman,  for  *' Improvsineats  in 
machinery  for  propelling  vessels."     (A  communication.} —  October  7. 

John  Tyrrell,  of  Ureal  Ormond-streel,  Queen-sq'iare,  Middlesex,  estj.,  for  "  certain  Im- 
provements in  the  manufacture  of  elastic  fabrics  troin  vulcanize<I  Indian  rubber,  gutia- 
]>erLha,  or  certain  librous  materials."     (.A  communication.)— October  7. 

Jiimes  lUrtley,  of  Sunderland,  glass  manufacturer,  for  **  Improvements  in  the  manu- 
fiiclure  of  glass."- October  7. 

Jules  Jean  Baptists  Martin  de  Llguac,  of  Portland-street,  in  the  county  of  Middlesex, 
gentleman,  for  "  Improvements  in  preserving  milk."— October  7. 

Richard  Fell,  of  Witichestcr-strcet,  London,  engineer,  aiul  James  Fell,  of  Ostend.  iu 
the  kingdom  of  Belgium,  gentleman,  tor  "  certain  Improvements  in  obtaining  and  apply- 
ing inoiive  power." — October  7. 

Charles  Frederuk  Klleroian.  of  Bronipton,  in  the  county  of  Middlesex,  gentleman,  for 
**  certain  processes  or  methods  nf  rendering  feculent,  excremental,  and  other  matters 
inodorous  and  disinfecting,  and  also  of  retarding  the  putrefaction  of  animal  and  vegetable 
substances,  and  certain  chemical  re-ageuts  employed  in  the  said  i)rncesses  or  methods.'*^ 
—  October  7. 

Blatthew  Townsend,  of  the  borough  of  Leicester,  framework-knittcr,  for  "Improve- 
ments in  the  manufacture  of  looped  or  knitted  fabrics." — October  7. 

Alfred  Vincent  Newton,  of  Chancery-lane,  mechanical  draughtsman,  for  "certain  Im- 
provements applicable  to  the  construction  of  floors  and  other  parts  of  buildings,  and  also 
tu  certain  kin<is  of  furniture  and  littings  for  buildings."- October  7. 

Pierre  Antuine  Joseph  Dujardin,  of  Lille,  in  the  kingdom  of  France,  doctor  of  medicine, 
for  "  Imjyrovenients  in  electro-magnetic  telegraphic  apparatus." — Octwber  7. 

Matthew  Pierpoint,  e?q.,  of  Worcester,  lor  '*  certaiu  Improvements  in  the  distributioi* 
of  artificial  light." — October  7. 

Samuel  Cunlilfe  Lister,  gentleman,  and  Isaac  Holden,  worsted-spinner,  both  of  Brad- 
ford, for  "  Improvements  in  c;<rding,  preparing,  and  spinning  wool  and  other  fibrou.t 
substances,  and  also  in  making  licald  and  Genappe  ydrds." 

Sir  John  Scott  Lillie,  of  Fulham,  in  ihe  county  o(  Middlesex,  knight,  for  "Improve- 
nit-nts  in  machinery  applicable  to  tillage,  and  for  agricultural  purposes."— October  14. 

Thomas  riorne,  of  Birmingham,  for  "  certain  Improvements  applicable  to  carriage 
windows." — October  14. 

John  Tilling  Harradine,  of  Ilollywell  cum  Needingworlh,  in  the  county  of  Huntingdon, 
fanner,  for  "an  Improved  agricultural  instrument  lor  preparing  land  in  various  ways  for 
agricultural  purposes."- October  14. 

Dand  Fisher,  of  Clerkenwell  Green,  Middlesex,  for  "certain  Improvements  in  the 
manufacture  of  boots  and  shoes."- October  7, 

Francis  Lloyd,  of  Snow  Hill,  in  the  county  of  London,  tobacco  mjnufacturer,  for  "  err- 
tain  Improvements  in  the  preparation  and  manufacltire  of  tobacco." — October  14. 

Matthew  Curtis,  of  Manchester,  machinist,  for  "certain  Improvement  in  machines 
used  for  preparing  to  be  spun,  and  spinning,  cotton  and  other  tibroiis  substances,  aud  for 
preparing  to  be  woven  and  weaving  substances  when  spun." — October  14. 

Bartholomew  Beniowski,  of  Bow-8treet,  Coveul  garden,  Middlesex,  for  "certain  Im- 
provements in  the  apparatus  for  and  process  of  printing."— October  14. 

Joseph  Maudslay,  of  Lambeth,  Surrey,  for  "  certain  Improvements  in  the  manufacture 
of  candles,  parts  of  which  improvements  are  applicable  to  the  manufacture  of  other 
moulded  substance8."^0ctober  14. 

Alfred  Vincent  Newton,  of  t^G,  Chancery-hine,  Middlesex,  for  ".in  Improved  machinery 
for  blooming  iron."— October  14. 

Arthur  Wall,  of  India-row,  East  India-road,  Middlesex,  for  "  a  new  or  improved  appa- 
ratus for  a  method  of  separaiing  oxides  from  their  compounds  and  each  other."— October 
14. 

Robert  Stirling  Neivall,  of  Gateshead,  Durham,  for  '*  certain  Improvements  in  ma- 
chinery fur  grinding  grain,  paints,  and  otlier  substances." — October  14.^ 

Pntiick  Playfair,  merchant,  and  Laurence  Hill,  jun.,  civil  engineer,  for  "  Improvement  j 
in  the  manufacture  of  sugar." — October  21. 

John  Ridgeway,  of  Caldun-place,  Stafford,  china  manufacturer,  for  "certain  Improve- 
ments in  the  manufacture  of  paste  hexes,  and  other  similar  articles,  in  china  and  cartheu- 
ware,  or  other  plastic  materials." — October  L'l. . 

William  Gosswych  iiard,  of  Calstock,  Cornwall,  engineer,  fur  "certain  Impvovemeots 
in  machinery  and  implements  for  boring  and  sinking." — October  21. 

Robert  Richardsou  Banks,  of  Great  George-street,  Westminster,  for  "a  new  method 
cf  artificially  curing  and  preserving  the  berries  ot  colTee  bya  drying  apparatus." — October 
21. 

Edward  Tattersall,  of  Newmarket,  land  surveyor,  lor  "  Improvements  in  making  com- 
munications from  one  jtart  of  a  railway  train  to  another."  — October  21. 

Brooke  Smith,  of  Biimingham.  manufacturer,  and  Richard  Ford  Surges,  of  the  same 
place,  for  "  a  certain  Improvement  or  certain  improvements  in  apparatus  for  littering." — 
October  21. 

James  Beviile,  of  Walworth,  Surrev,  for  "certain  Improvements  in  conveyinj;  goods 
and  passengers  on  railroads,  parts  of  such  improvements  being  applicable  for  working  cr 
driving  olhir  desciiptions  of  machinery.*' — October  21. 

Richard  Shaw,  of  Gold's  Green,  West  Biomwich,  Staflord,  railway  bar  finisher,  for 
"  Improvements  in  the  manufacture  of  wrought-iron  railway  bars  aud  railway  chairs." — 
October  21. 

Charlton  Henry  Slonian.  of  St.  Martin*3-laue,  Middlesex,  for  "  Improvements  in  appa- 
ratus used  for  ironing." — October  21. 

'i'homaa  Forstpr,  of  Streatham,  Surrey,  manufacturer,  for  "  Improvemffnts  in  combin- 
ing gutta  percha  with  certain  materials,  and  in  the  application  thereof  to  waterproofing 
fabrics  aud  In  moulding  various  articles  therelrom."— October  21. 


A  QUEUY. — Suppose  (P)  pounds  rai:?e(J  one  foot  liigb  per  minutf 
repiet-enleci  tlie  power  required  to  roil  a  certain  cylinder  over  a  certain 
uuilorm  iiiflt-xible  road  at  a  giveu  rate.  Also  suppose  (/>)  pounds  raised 
Oiic  foot  lii';li  per  minute  represented  the  power  required  to  crush  a  certaiu 
uniforin  .substance  placed  equally  througliout  upon  that  road.  [Ihat  is, 
the  ptiwer  required  to  cru.-h  just  so  much  of  that  substance  in  any  giveu 
time  as  the  cylinder  came  in  contact  vviih  during  that  lime].— QK^-stion. 
Would  (however  gie.it  Ihe  dimneler  of  the  said  cylinder,  aud  however 
f^reai  its  weighi)  as  much  power  as  (P  -{-  p)  pounds  raised  one  foot  high 
per  minute  be  required  to  move  the  said  cylinder  on  the  said  road  over  the 
said  subalaace  at  the  given  rate,  tliat  6ub:-tauce  beiog  crushed  thereby  ? 

J.  M\ 
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RAILWAY  SUSPENSIOX  BRIDGE. 

CWilh  an  Engraving,  Plate  XVJIF.) 

At  the  last  meeting  of  the  Institution  of  Meclianical  Engineers,  held  at 
'    Birmingham,  a  paper,  by  Mr.  A.  E.  Cowper,  of  the   London  Works,  was 
read,  "  On  an  Improved  Suspension  Bridge  for  carrying  a  Railway,  and  for 
other  purposes" 

In  bringing  before  the  Institution  of  Mechanical  Engineers  a  paper  on  a 
peculiar  form  of  bridge,  I  ought,  perhaps,  to  apologise  for  introducing  matter 
which  may  by  some  of  our  friends  be  thought  to  belong  more  strictly  to  our 
rivil  brethren  ;  but  possibly  before  the  conclusion  of  the  paper,  I  shall  have 
anticipated  any  objection  which  might  have  been  made  on  that  score  by 
showing,  in  point  of  fact,  that  I  have  only  been  explaining  a  piece  of  boiler- 
maker's  work,  and  wliich  may  certainly  he  considered  to  be  far  enough  re- 
moved from  civil  engineering.  The  object  of  the  present  paper  is  to  call  the 
attention  of  engineers,  and  railway  directors  generally,  to  a  mode  which  I 
have  invented  of  constructing  suspension  bridges  in  such  a  way  that  they 
shall  not  be  thrown  out  of  shape,  or  in  any  way  distorted,  by  the  weight  of 
a  passing  load,  whether  it  consists  of  a  railway  train  or  only  of  the  ordinary 
traffic  of  a  common  road.  It  is  well  known  that  suspension  bridges  are  de- 
cidedly less  costly  than  any  stone  bridges,  and  we  may  add  than  most  iron 
bridges,  when  the  span  is  at  all  above  the  length  of  an  ordinary  girder;  and 
although  many  persons  have  turned  their  attention  to  them,  particularly 
with  regard  to  their  use  on  railways,  I  am  not  aware  that  any  suspension 
bridge  has  ever  been  made,  or  proposed,  that  was  at  all  competent  to  carry 
the  weight  of  a  railway  train  in  motion,  or,  in  other  words,  that  should  be 
safe  as  a  railway  bridge.  My  attention  was  particularly  called  to  suspension 
bridges  by  the  proposal  of  carrying  a  railway  over  the  Hungerford-bridge,  or 
over  a  bridge  placed  alongside  of  it  j  and  it  appeared  to  me  that  the  weight 
of  a  passing  train  would  so  move  and  distort  the  oiiaina  as  to  cause  the  road 
very  soon  to  get  out  of  order,  if  not  actually  to  give  way  ;  and  I  then  schemed 
the  plan  of  making  a  chain  of  such  depth  as  to  include  any  alteration  in  the 
curve  of  the  strain  that  might  take  place. 

The  curve  which  the  chains  of  an  ordinary  suspension  bridge  takes  is  well 
known  to  be  a  catenary,  or  rather  a  curve  between  a  catenary  and  a  para- 
bola; it  would  be  a  true  parabola  if  all  the  weight  were  in  the  platform,  and 
8  true  catenary  if  all  the  weight  were  in  the  chain.  As,  however,  the  difference 
between  thetatenary  and  the  parabola  is  very  slight  indeed  in  that  portion 
which  would  be  used  for  a  bridge,  we  may  assume  it  to  be  a  catenary  for  all 
practical  purposes.  Now,  on  loading  an  ordinary  suspension  bridge  with 
even  a  small  weight,  it  at  once  assumes  a  different  curve  (unless  the  weight 
be  equally  distributed  over  the  bridge,)  and  if  the  weight  be  large,  it  will 
assume  a  very  different  curve ;  so  much,  indeed,  will  the  form  be  altered  as 
to  injure  or  strain  the  material  of  which  the  platform  or  road  is  composed. 
Now,  it  is  evident  that,  if  the  road  has  to  distribute  the  weight,  it  must  be  a 
very  strong  and  stiff  beam,  or,  in  fact,  a  girder  of  the  full  length  of  the 
bridge;  and  the  strength  of  this  girder  would  very  nearly  be  equal  to  cairy- 
ing  a  quarter  of  the  weight  of  the  load  in  the  centre;  it  is,  therefore,  evident 
that  the  plan  of  forming  a  stiff  platform  or  road  for  a  railway  suspension 
bridge,  although  by  no  means  impossible,  must  be  at  least  half  abandoning 
the  suspension  principle,  and  be  the  cause  of  greater  outlay.  The  plan  of 
keeping  the  road  in  shape,  by  distributing  any  weight  that  might  come  upon 
it,  by  means  of  strong  diagonal  ties,  was  the  first  idea  that  I  had ;  but  it  will 
be  found  by  calculation  that  these  diagonals  would  have  to  be  very  strong, 
and  of  considerable  height,  thereby  causing  the  total  depth  of  the  bridge  to 
be  much  greater.  But  the  plan  on  which  I  propose  to  construct  suspension 
bridges  capable  of  carrying  railway  trains  without  being  in  any  way  injured 
thereby,  is  simply  to  construct  the  chain  of  such  depth  as  to  include  the 
curve  of  strain  when  the  weight  is  placed  on  the  bridge  in  the  most  unfa- 
vourable positions.  With  this  object  I  construct  the  chains  of  boiler  plate 
of  considerable  depth — say  three  or  four  feet,  or  more — and  rivet  the  whole 
well  together  without  any  moveable  joints,  or  separate  links,  and  at  the  top 
and  bottom  edges  of  the  chains  (I  still  call  them  chains,  that  I  may  be  clearly 
understood)  I  rivet  or  otherwise  attach  bars,  either  flat,  half-round,  or  angle 
iron,  so  as  to  give  an  accumulation  of  metal  at  those  parts,  and  at  the  same 
time  to  render  the  edges  of  the  chains  perfectly  secure  against  any  tendency 
to  rip  or  tear. 

In  the  engraving,fig.  4, it  will  be  observed  that  there  are  two  chains,  each  4  feet 
deep,  which  support  the  ends  of  cross  wrought-iron  girders,  in  the  position 
of  sleepers,  each  chain  being  composed  of  four  boiler-plates,  rivetted  together 
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in  pairs,  each  plate  being  three-eighths  thick,  and  at  the  top  and  bottom 
edges  there  are  securely  rivetted  strong  angle  irons.  The  suspension  bars 
hang  between  the  two  pairs  of  plates  forming  the  chain,  and  are  supported 
by  a  small  saddle,  which  bears  on  the  top  edges  of  them.  The  ends  of  the 
cross  wrought-iron  girders  are  firmly  secured  to  a  light  rib  of  boiler-plate, 
which  runs  along  each  tide  of  the  bridge,  as  shown  in  the  cross  section  of 
the  bridge ;  the  lower  ends  of  the  suspension-bars  are  secured  to  the  ends  of 
the  girders,  with  means  of  adjustment,  so  that  the  road  may  be  trimmed 
perfectly  level  when  the  bridge  is  fixed.  There  are  also  light  diagonal  ties 
introduced,  as  shown  in  fig.  3,  for  more  perfectly  staying  the  road  to  the  chains, 
particularly  in  case  of  the  breaks  being  applied  whilst  the  train  is  passing 
over  the  bridge.  The  rails,  either  of  the  ordinary  form  placed  in  chairs,  or 
of  that  form  commonly  called  the  bridge-rail,  are  supported  on  balks  of  tim- 
ber scarphed  together,  which  run  longitudinally  throughout  the  bridge,  and 
these  are  supported  by  short  balks  of  timber  running  from  girder  to  girder, 
immediately  under  the  first.  There  are  a  series  of  diagonal  ties  placed  in 
the  platform,  as  shown  in  plan,  fig.  3.  These  act  as  a  means  of  stiffening 
the  platform,  and  preventing  any  vibration  or  shaking  of  the  parts.  There 
are  also  diagonal  ties  or  stay-rods,  by  which  the  bridge  is  prevented  from 
moving  or  swinging  sideways.  They  are  attached  to  the  piers,  and  are  very 
similar  to  some  used  by  Mr.  Brunei,  senior,  in  a  bridge  at  the  Isle  of  Bour- 
bon. 

The  engraving  shows  a  bridge  200  feet  span,  having  the  cross 
girders  eight  feet  from  centre  to  centre,  and  the  chains  four  feet  deep,  which 
depth  has  been  arrived  at  by  actual  experiment ;  the  weight  of  the  road  from 
one  line  of  rails  and  the  train  is  one  ton  per  foot  run,  and  the  weight  of  a 
train  of  locomotives  I  have  assumed  at  one  ton  per  foot  run,  and  this  is 
allowing  some  margin  for  the  continued  growth  of  locomotives ;  and  I  have 
taken  as  a  proof  load,  two  tons  per  foot  run  ;  thus  the  weight  of  the  load, 
or  disturbing  cause,  will  be  just  double  the  weight  of  the  bridge.  I  find  the 
greatest  distortion  of  the  curve  strain  takes  place  when  the  bridge  is  only 
half  loaded — i.  e.,  from  one  end  to  the  centre  ;  the  curve  then  approaches 
the  bottom  of  the  chain,  very  nearly  in  the  centre  of  the  loaded  half,  and 
approaches  the  top  of  the  chain  in  the  centre  of  the  unloaded  half,  whilst  at 
the  piers  it  approaches  the  top  at  the  loaded  end,  and  the  bottom  at  the 
unloaded  end,  as  shown  by  the  dotted  lines  in  fig.  2.  Again,  if  the  same 
load  he  placed  in  the  centre  of  the  bridge  (covering  one-half  of  the 
length),  the  curve  of  strain  will  approach  the  bottom  of  the  chain  in  the 
centre,  and  will  approach  the  top  of  the  chain  at  very  nearly  one.fifth 
from  each  pier,  whilst  at  the  piers  it  will  be  near  the  centre  of  the 
chain,  but  rather  above  it.  Take  one  more  case,  and  we  shall  have  disposed 
of  all  the  heavy  disturbing  tendencies — viz.,  that  of  the  ends  loaded,  and  the 
centre  left  unloaded  ;  the  curve  of  strain  will  then  approach  the  top  of  the 
chain  in  the  centre,  and  the  bottom  of  the  chain  at  about  one-sixth  from 
each  pier,  whilst  at  the  piers  the  strain  will  be  slightly  above  the  centre.  I 
may  add  that,  when  the  bridge  is  fully  loaded  throughout,  the  curve  of  strain 
is  in  the  centre  of  the  chain,  throughout  its  length.  I  propose  to  call  bridges 
made  on  this  plan,  "  Inverted-Arch  Bridges." 


Photogenic  Experiments. — M.  Claudet,  in  a  paper  lately  read  at  the 
Acade'inie  des  Sciences,  Paris,  containing  an  account  of  various  photogenic 
experiments,  states  that  the  solar  spectrum  is  endowed  with  three  diflTcreut 
photogenic  actions,  which  correspond  with  three  groups  susceptible  of 
being  attributed  to  the  three  groups  of  red,  yellow,  and  blue  rays.  These 
three  actions  have  distinct  characters ;  each  of  the  radiations  has  the 
effect  of  fixing  the  vapours  of  mercury  in  Daguerreotype  plates,  but  they 
are  in  other  respects  so  different  that  they  cannot  mingle  or  assist  each 
other;  on  the  contrary,  they  destroy  each  other.  The  effect  commenced 
by  the  blue  rays  is  destroyed  by  the  yellow  and  red  rays,  and  that  which 
is  produced  by  the  red  rays  is  destroyed  by  tiie  yellow.  The  effect  of  the 
yellow  rays  is  destroyed  by  the  red,  and  that  of  the  last  two  is  destroyed 
by  the  blue  rays.  These  changes  appear  to  indicate  that  the  chemical 
compound  which  covers  the  plate  remains  always  the  same  under  the 
various  influences,  and  that  there  is  no  separation  or  isolation  of  the  con- 
stituent principles.  By  a  proper  application  of  this  theory,  it  will  be  pos- 
sible to  efface  any  image  upon  a  plate,  and  yet  leave  it  in  such  a  slate  as 
to  receive  a  new  impression. 
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WORKING    STEAM   EXPANSIVELY. 

When  a  steam-engine  is  working  at  any  given  speed,  the  pressure  on  the 
prank-pin  is  equal  to  the  pressure  on  the  piston  resolved  into  the  direction 
of  the  length  of  the  connecting-rod,  minus  the  force  of  inertia  of  the  re- 
ciprocating parts  when  their  velocity  is  increasing,  or  plus  the  via  insita  of 
those  parts  when  their  velocity  is  decreasing  : — it  is  required  to  ascertain  the 
amount  of  this   +    pressure. 

If  the  square  of  the  velocity  of  any  mass  of  matter  increases  in  an  ele- 
mentary space  n  times  as  much  as  it  would  increase  by  falling  through  that 
space, — then  the  force  for  that  point  or  elementary  space  must  be  n  times 
the  force  of  gravity,  or  n  times  the  weight  of  the  mass ;  that  is,  putting 
V  =  the  velocity  due  to  falling  a  given  space,  and  V  =  the  actual  velocity, 

VrfV 
as  d  V-  •  dv'',    or  as  V(/V  :  vdv  ''.  n\\,    or  ■ — z—  •=  n  ; 

van 

but  v'  ■=  2r/s,  and  differentiating  vdv  =  gds, 

VrfV  ,  -VdV 

,  and  for  the  destruction  of  motion 


gds 

Let  :  =  the  angle  passed  through  by  the  crank; 
r  =   the  length  of  the  crank  j 
s  -=  the  space  travelled  by  the  piston ; 

ds 

V  .=  the  velocity  of  the  piston  ■=   — ; 

d  i 

V  =  the  velocity  of  the  crank-pin  in  the  arc  z 


—  gds 


rdz 
~di  ' 


C  =  the  length  of  the  connecting-rod  ; 

Q 

c  =   -.or  the  value  of  C  in  terms  of  the  length  of  the  crank; 

r 

n  =   the  force  of  inertia  or  insita  in  terms  of  the  weight ; 
P  =  the  pressure  on  the  crank-pin  caused  by  the  insita  or  inertia,  or 
the  value  of  n  reduced  to  the  mechanical  conditions. 


-e- 


The  space  described  by  the  piston  is  =  ab; 

.•.  s  =  r  I  ver  ;  +  c  —  {(p  —  sia'z)-   \  ; 

rdz         /  sin  2  cos  z  \ 

-r-     X     I  sin  I  -h    TTTi   I  • 

dt  \  (e-'-sin=z)5/ 


ds 

differentiating    r-. 


therefore,  V 


dV  =  V  cos  2  dz  +  V 


sin  z  + 
V  sin  r  cos  z 


-  J  and  differentiating 
(c2-sin2i)5 

(jsing2r  +  cos  2z  (c°-sin°;)  >v 
(e2-  sm-z)i  ) 


VdV 


The  theorem  =  n  may  be   put  in  a  more  convenient  form,  for 

yds 

V  n  \  V 

=  dt,  and    -     =  dt;  therefore,  —  =    -3-;;    and,  by  substituting. 


ds 


rdz 


ds 


rdz 


vdV 


we  have 

grdz 

The  motion  of  the  piston-rod  and  appendages  is  vertical ;  therefore,  n 

must  be  resolved  into  the  direction  of  the  length  of  the  connecting-rod.   By 

the  mechanical  theorem  sometimes  called  the  triangle  of  forces,  we  have 

nc  „  cvdV 

P;    or  ; =   P; 


(c-—  sia"  z)i 

cv"  cos  z 


{c'-iia^z)i  grdz 

isin=2i-f  cos2r  (e' 


consequently, 
sin'r) 


32r  (c=-8in=2)4 
weight  being  considered  unity. 


32  r(c2 _sin»z)  = 


,  the 


For  the  beam,  let  s  be  a  fraction  expressing  the  distance  of  the  centre  of 

gyration  from  the  centre  gudgeon  when  the  length  of  the  radius  of  the  beam 

is  I.     Let  n  represent  the  force  of  inertia  of  the  beam  at  the  point  g  :  then 

2vsd\  s»dV  , 

g^rdz  gfdz 

but  of  this  force,  a  portion  =  (1  — s)  n'  will  be  sustained  by  the  centre  gud. 

geon  ;  the  remainder,  or  j  n',  will  be  sustained  by  the  top  of  the  connecting- 

c 

rod,  which,  multiplied  by  -j  ,  gives  the  pressure  on  the  crank-pin 

(c*— 8in'z)i 

due  to  the  inertia  of  the  beam,  which  we  will  call  P';  therefore 

P'  =  7 3 r  ,  or    P'  =  s'P.    on  the  supposition  that  the 

(i^—a\a'z)igrdz 

end  of  the  beam  describes  a  straight  line  instead  of  an  arc,  which  supposi- 
tion has  been  made  by  all  writers  on  the  theory  of  the  crank. 

The  connecting-rod  has  a  compound  motion — namely,  vertical  at  the  top 
(neglecting  the  arc),  and  circular  at  the  bottom  :  these  two  motions  may  be 
resolved  into  vertical  and  horizontal.  The  sum  of  the  inertia  in  the  vertical 
and  horizontal  directions,  resolved  in  the  direction  of  the  length  of  the  rod, 
will  give  the  value  of  P".  Let  the  centre  of  inertia,  in  the  vertical  sense, 
be  supposed  to  be  concentrated  in  an  undetermined  point  p  ;  this  point, 
when  the  upper  end  is  moving  vertically  with  greater  velocity  than  the  lower 
end,  will  be  between  the  top  and  the  centre  of  gravity  ;  and  when  the  lower 
end  is  moving  vertically  with  greater  velocity  than  the  upper  end,  it  will  be 
between  the  bottom  and  the  centre  of  gravity — practically,  it  may  be  con- 
sidered to  be  in  the  centre  of  gravity. 

The  upper  end  will  have  passed  the  space  s,  and  the  lower  end  the  vertical 
space  r  ver  z,  the  point  p  will  have  passed  a  vertical  space  «',  and 

«'  =  «—/)  (s—verz)   =    {l—p)s+pr\eTZ, 
when  p  is  a  fraction  expressing  the  distance  of  the  aforesaid  point  from  the 
top,  the  length  of  the  connecting-rod  being  unity  ;  inserting  the  value  of  », 
and  diiferentiating 

(I  —  p)  sinz  cos  z 
ds'   •=   rsiazdz   +    ~-       .  dz, 

(c^—  sm=;)J 

and  the  vertical  velocity  of  the  pointy  will  be 


ds' 


rdz 
dt 


(• 


(l—p)  sin  z  cosz 
(c2-  sm'z)i 


) 


rdz 


Substituting  v  for  -_—,  differentiating  and  reducing  by  the  "  triangle  of 


forces,"  we  have 
P„   = 


cvdV 


cti'cos; 


{c'—am''z)igrdz  32r  {c'-sm' z)i 

i  sin^  2z  +  cos  2  j  (c'— sin'j) 


""(1-^)-^  32r(c=-sin".)^ 

which  needs  no  further  reduction,  inasmuch  as  there  is  no  vertical  support 
to  the  top  end  of  the  connecting-rod ;  consequently,  the  whole  of  the  in- 
ertia or  insita  concentrated  in  the  point  p  is  sustained  by  the  crank-pin. 

For  the  horizontal   motion  of  the  connecting-rod,  the  inertia  is  concen- 
trated in  the  centre  of  gyration,  and  the  space  described  horizontally  by  that 
point  will  be  jrsin  z :  differentiating  and  substituting,  we  have 
V"   =  sJ'cosz;  and  ultimately  we  obtain 
vdV"  j'^ssinz  _     „_ 

grdz  32  r 

which  will  need  reducing,  because  (1  — s)  ""  will  be  supported  by  the  end  of 
the  beam  laterally ;  the  remainder,  j  n",  reduced  into  the  direction  of  the 

sin  z 
length  of  the  connecting-rod,  by  multipljing  by  ■ gives 

_  (_S  g  s'"  -)    _  p   .  therefore,  for  the  connecting-rod  we  have  P   +  P 
32  re  '' 


+   ci'il-p). 


}sin»2i  4-  eos2z  (c'-sin^z) 


(gpsinz)' 
32  re 


32r(c=- sin=.-)4    '    "^"     ''''  32  r  (c=-sin»z)-^ 

Let  W  =  the  weight  of  the  piston  and  rod  and  appendages ;  M''  that  of 
the  beam  ;  and  W"  that  of  the  connecting-rod  ;— then  collecting  the  above 
results,  we  have 


+  p=(w-H9"\r  +  w"j 


32r(e2-sin'r)4 
I  8in'2z  +  C0s2z  (c'  — sin'z) 
32r(c>-Bin=-')'^ 


+  (w-l-s'W'  +  (l-;))W"); 

\V"(SVsmzy 
32rc 
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In  the  next  montli's  Journal,  I  intend  to  give  a  table  of  the  value  of  P 
for  different  angles  of  the  crank,  when  \V=  1,  v  =  \,  r=\,  and  c  =  4,  which 
will  be  about  a  medium  value  of  c.  This  will  reduce  the  above  to  the  fol- 
lowing form  :  — 

P  =  (\y+ s'W'  +  W")     X     —  ,  T  being  the  tabular  number. 

r 

The  practical  inferences  will  also  be  attempted  to  be  shown. 

Rochdale,  Nov.  15,  1817. 


M.  N. 


CANDIDUS'S    NOTE-BOOK. 
FASCICULUS  LXXVI. 


*'  I  must  have  liberty 
Withal,  as  large  a  charter  as  the  winds. 
To  blow  on  whom  I  please." 


I.  It  is  an  ill  wind  indeed  that  blows  nobody  good.  Penny-a-liners 
thrive  upon  accidents,  ''awful  occurrences,"  and  disasters  :  a  famine  helps 
lo  keep  Ihem  from  starvation,  and  "'  a  most  tragical  murder"  from  cutting 
their  own  throats.  In  like  manner,  the  "  Arch  aud  Statue"  was  a  wind- 
fall to  the  critics — especially  the  smallfry  gentry,  who  having  got  their 
cue,  roared  out  as  lustily  as  sucking  doves.  To  that  enormity,  however, 
we  seem  to  be  now  reconciled, — perhaps,  by  the  irresistible  argument 
advanced  for  suffering  the  Statue  to  remain,  allliough  the  reason  assigned 
was  such  as  to  cause  some  people  to  quote  Johnson,  and  exclaim — 

"From  Marlborough's  eyes  the  tears  of  dotage  flow," 
It  is  now  the  Palace  which  is  the  general  butt  of  criticism,  or  rather  is 
beginning  to  become  so  ;  for  although  it  has  been  censured  severely,  cen- 
sure is  not  as  yet  so  universally  expressed, — many  preferring,  for  reasons 
tolerably  obvious,  to  be  silent,  and  take  no  notice  of  it  at  all.  Their  very 
silence,  however,  is  most  significantly  condemnatory  of  the  Palace,  since 
they  would  be  fulsomely  loud  with  their  praise,  were  it  possible  in  any 
way  to  commend  it.  Their  silence,  moreover,  betrays  what  sort  of  solici- 
tude it  is  with  which  they  so  busily  interest  themselves,  and  affect  to 
watch  over  the  interests  of  Art.  Criticism — honest  and  genuine  criticism 
— is  no  respecter  of  persons  ;  it  makes  no  distinction  between  Prince  or 
Pecksniff;  or  if  it  made  distinction  at  all,  it  would  be  to  animadvert  with 
most  severity  on  bad  taste  and  paltriness  of  taste  in  the  former,  as  being 
decidedly  influential  for  mischief  to  Art. 

II.  One  presumption  strongly  in  favour  of  those  who  betake  themselves 
to  the  practice  of  any  art  to  which  they  were  not  at  first  educated  in  their 
youth,  is  that  they  have  been  impelled  to  do  so  by  a  natural  irresistible 
impulse  towards  it  and  a  sincere  affection  for  it.  Accordingly,  when  Mr. 
Blore  abandoned  his  original  profession  of  engraver  for  that  of  architect, 
there  was  reasonable  ground  for  supposing  he  was  instigated  to  do  so  by  the 
consciousness  of  possessing  not  only  a  preference,  but  superior  talent  for  the 
art  which  he  thought  proper  to  make  his  new  calling.  It  was  not,  indeed, 
to  be  supposed  that  he  would  distinguish  himself  by  any  particular  ability 
ia  construction  and  other  mechanical  and  technical  matters,  or  in  what 
comes  under  the  general  term  of  business,  yet  it  was  rather  to  be  expected 
that  he  would  display  some  touches  at  least  of  geuius  and  imagination — 
some  of  those  felicitous  unborrowed  ideas  that  not  all  the  professional 
training  in  the  world  will  enable  any  one  to  produce.  Nevertheless,  it  is 
precisely  in  the  artistic  and  imaginative  that  Blore  fails,  and  fails  most 
egregiously  ;  VTherefore  he  may,  so  far,  be  said  to  signalize  himself  egre- 
giously  also.  Reversing  what  the  satirist  says  of  Perrault,  he  has  turned 
from  a  good  draughtsman  and  engraver,  a  wretchedly  bad  architect. 
Fondness  for  architecture  he  may  have  ;  although  even  that  may  be  ques- 
tioned, since  con  amore  feeling  never  impels  him  to  exhibit  at  the  Royal 
Academy, — a  piece  of  forbearance  in  which  he  emulates  another  shining 
glory  of  the  British  school  of  architecture.  He  will  not,  it  may  be  pre- 
sumed, break  through  his  rule  of  non-exhibiling,  even  out  of  compliment 
to  the  Palace,  and  yet  he  might  take  the  opportunity  of  showing  his  '*  new 
building"  to  very  great  advantage  in  a  drawing,  by  representing  it  just  as 
it  shows  itself  through  a  very  dense  fog. 

III.  An  article  in  the  New  Monthhj,  purporting  to  be  a  "  Secret  History 
of  the  Court  and  Times  of  George  IV.,"  contains  the  following  interesting 
contribution  to  architectural  history.     "  During  the  time  the  unhappy  man 


[Cashman,  the  sailor,]  was  suffering  the  sentence  of  the  law,  the  Prince 
[Uegent]  was  occupied  in  the  inspection  of  a  surveyor's  [!]  estimate  and 
plans  for  the  erection  of  a  house  for  the  Duke  of  Wellington.  '  A  palace  it 
shall  be,'  exclaimed  his  royal  highness.  Lord  Burghursh  detailed  to  the 
Prince  all  i\s  proportiuns,  it  occupying  four  fronts.  The  architect  of  this 
design  is  young  Cockerell,  and  his  estimate  five  hundred  thousand  pounds, 
every  farthing  of  which,  the  Prince  says,  shall  be  expended  upon  it.  How 
the  money  is  to  be  raised  is  another  question."  It  is  still  a  question  per- 
haps if  this  same  piquant  anecdote  be  little  belter  than  one  of  those  random 
bits  of  gossip  which  the  concoctors  of  "  secret  histories  "  so  greedily 
swallow  and  so  complacently  divulge.  At  any  rate,  "young  Cockerell"  must 
know  something  of  the  matter,  yet  he  seems  disposed  to  keep  the  secret, 
notwithstanding  that  a  design  which  would  have  required  half-a-million  to 
execute  must  have  been  something  magnijique, — the  mere  fame  of  which 
ought  to  have  overwhelmed  the  author  of  it  with  commissions.  It  did  not 
however,  help  him  to  the  patronage  of  George  himself,  for  when  Bucking- 
ham House  was  to  be  metamorphosed  into  Buckingham  Palace,  he  gave 
the  job  to  Nash.  M'hile  as  to  the  Duke,  he,  perhaps,  finding  that  the 
intention  of  building  him  '  a  palace'  had  clean  evaporated,  bethought  of 
building  for  himself  a  snug  little  house,  for  which  he  employed  Ben 
Wyatt  as  his  Vitruvius, aud  which,  if  not  an  architectural  "lion,"  deserves 
very  well  to  pass  for  an  architectural  sheep. 

IV.  Another  bit  is  at  any  rate  curious,  as  showing  after  what  fashion 
the  writer  understood  what  he  was  speaking  of. — ^^  New  Jiniirov^mtiits ! 
Waterloo  Place,  opposite  Carlton  House,  is  beginning  to  assume  something 
like  an  uniform  feature  with  (the)  facade  of  Carlton  House.  The  columns 
are  composed  of  brick  supporting  a  scaffolding  pole  (!),  and  the  latter 
supports  the  entablature  (!).  Now,  when  the  pole  rots,  down  will  come 
the  whole  structure.  So  much  for  the  economy  of  the  architect."  Aud  so 
much,  also,  for  the  nous  of  the  critic  who  discerned  scaffolding  poles  sup- 
ported by  the  columns,  and  supporting  the  entablature. 

V.  Without  corresponding  worthiness  of  design,  value  and  goodness  of 
material  only  increases  dissatisfaction — that  is,  of  the  intelligent;  for  the 
uneducated  in  art — and  who  are  so  far  the  vulgar,  the   uninitiated  pro- 

fanum  vulgus,  let  them  belong  to  what  class  of  society  they  may — have  no 
other  standard  of  excellence  than  size  and  cost.  Ask  such  persons  their 
opinion  of  a  building,  and  they  will  perhaps  tell  you  it  is  a  very  grand 
one,  because  it  is  very  large  and  all  of  stone,  although  it  may  nevertheless 
be  in  itself  a  complete  nullity,  if  considered  as  a  production  of  architecture, 
and  hardly  worth  lath  and  plaster.  So  far  from  affording  any  satisfaction, 
it  is  truly  mortifying  and  vexatious  to  find,  as  is  frequently  the  case, 
superior  material  employed  for  what  is  exceedingly  poor,  if  not  positively 
bad  in  point  of  design.  More  than  one  structure  might  be  mentioned  that, 
owing  to  the  unfortunate  durability  of  its  materials,  will  last  to  disgrace  its 
author,  unless  it  should  have  the  good  luck  to  be  metamorphosed — of  which 
there  have  lately  been  one  or  two  instances — into  something  ^uite  different. 
JMere  market-value  is  the  criterion  by  which  most  persons  steer  their  criti- 
cism. Tell  them  that  a  picture  cost  a  thousand  guineas,  and — O,  the  hypo- 
crites ! — they  will  instantly  pretend  to  admire  it— to  discern  a  thousand 
beauties  in  it,  although,  in  all  probability,  they  had  actually  turned  up 
their  noses  at  the  very  same  performance  had  they  heard  that  it  cost  only 
two  pounds,  or  that  it  was  painted  by  some  Mr.  Smith,  Almost  the  very 
first  question  or  remark  of  all  which  people  ask  concerning  what  ought  to  be 
estimated  by  its  artistic  value,  relates  to  cost  and  price, — which  is  both 
exceedingly  vulgar,  and  exceedingly  English.  Itisthe  ordinary  reverence 
for  mere  cost  aud  suoiptuousness  that  has  obtained  so  much  fame  for  Ver- 
sailles, that  monument  of  a  taste  at  once  frivolous  and  prosaic, — poetic 
only  in  the  wasteful  prodigality  that  stamps  it,  showing  what  reckless  pro- 
fusion can  do  for  utter  barrenness  of  imagination,  aud  how  exceedingly 
little  the  utmost  it  can  accomplish  is.  All  that  the  most  extravagant  ex- 
penditure of  money  could  effect  was  there  done.  Of  money-power  there 
was  vastly  more  than  enough  to  have  produced  ihe  most  glorious  monu- 
ment of  architecture  the  world  ever  beheld,  or  fancy  can  conceive,  if  there 
be  any  foundation  for  the  almost  fabulous  statements  that  have-  been  put 
forth  relative  to  its  cost,  some  of  which  give  a  total  of  Five  Hundred, 
others  of  Ttvelie  Hundred,  Millions  of  francs  !  Of  art-power,  however, 
there  was  none  ;  nevertheless  great  influence  for  perverting  taste  through- 
out all  Europe. 

VI.  Those  who  are  so  excessively  rigid  in  their  notions  as  to  tolerate  no 
imitative  materials  for  decoration,  but  would  proscribe  them  altogether  as 
"sham,"  and  of  course  very  paltry  also,  no  matter  how  artistically  they 
may  be  employed,  and  how  excellent  the  effect  produced, — such  persons, 
I  say,  must  feel  quite  scandalised   at  Sir  Walter  Scott's  taste  in  carrying 
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"  sham"  to  the  outri   excess  which   he  sometimes  did.     Verily  the  great 
novelist's  love  of  fiction  must  have  been  quite  overrunning,  when  he  directed 
Mr.  Hay  to  paint  him   sham  frames  to  pictures — a  species  of  deception  so 
inartistic — or  rather  a  mere  attempt  at  deception,  which  instantly  betrays 
itself  to  the  eye,  that  almost   anyone  would,  on  seeing  it,  exclaim  wiih 
Macbeth  :  "  Unreal  mockery,  hence  !"  Lest  I  myself  should  be  fancied  to 
be  here  romancing,   by   imputing  the   strange  freak    in  question   to    Sir 
Walter,  I  will  quote   Mr.  Hay's  own  words  concerning  it.     After  saying 
that  Scott  had  directed  him  where  to  fix  up  four  pictures,— two  small  ones 
(one  of  them  a  view  of  Melrose  Abbey  by   moonlight)  being   to  be  placed 
ui-er  doors, — a  most   unfit  situation  for  paintings  of  small  dimensions, — 
he  proceeds  to  state  that :  "  these,  after  being  fixed  to  the  wall  by  a  nar- 
row moulding  of  oak,  were  lo  be  surrounded  with  an  imitation  of  a  carved 
frame  of  Ihe  same  material,  painted  in  light  and  shade  upon  the  flat  plaster." 
Now,  however  ably  executed — with  how  admirable  so  ever  bravura  of  re- 
lief the  appearance  of  actual  carving  projecting  from  the  wall  might  be 
rendered,  the  eye  could  not  fail  to  delect  the   deception  upon  almost  the 
very  first  change  of  position  ;  and  if  they  happened  to  be  viewed  sideways, 
it  would  at  once  be  perceived  that  those  frames  were  only  flat  painted 
iorders,  without  any  projection  at  all,  while  the  real  "  narrow  moulding 
of  oak"  would  by  its  projection  on  the  wall  show  itself  very  awkwardly. 
Such  a  mixture  of  the  imitative  and   the  real  must  have  been  in  very  bad 
and  puerile  taste— both  excusable  and  to  be  accounted  for  only  as  a  mere 
whim  on  the  part  of  Sir  Walter,  for  the  fun  of  "  taking  in"  his  guests  after 
that  fashion,  making  them  stare,  and  enjoying  their  surprise.     Painted 
frames  to  detached  pictures  hung   upon  a  wall  are  just  as  preposterous  as 
real  picture  frames  of  the  usual  kind  would  be  for  paintings  executed  upon 
the  walls,  instead  of  either  architectural  mouldings  around  them,  or  else 
painted  borders.     Decorative  painting  should  never  he  permitted  to  ami 
at  more  than   mere  pattern  in  colours— not  at   relief  or  the  imitation  of 
actual  carving.  Painted  mouldings  or  other  architectural  members — and  in- 
stances there   have  been  of  painted  niches  and  statues — are  in  vile  taste, 
because  the  deception  so  produced  can   be  only  momentary,  the  artifice,  if 
such  it  can  be  called,  being  delected  after  the  first  glance,  and  proclaiming 
that  the  decoration  so  aimed  at  could  not  be  afforded.     With  imitative  ma- 
terial the  case  is  altogether  and  widely  different :  the  resemblance  may  be 
so  perfect  that  the  most  experienced  eye  may  not  be  able  lo  detect  it,  and 
provided   it  shows  just  the  same  to  the  eye,  it   produces  an  effect  fully 
equal  to  what  the  real  material  would  do.     Every  one  knows,  for  instance, 
that  gilded  ornaments  are  not  of  the  solid  metal,  but  merely  covered  with 
leaf  gold  of  almost  incredible  thinness — the  two  hundred  and  eighty-thou- 
sandth of  an  inch  ! — what  then  ?  the  appearance   is  produced,  and  it  is 
with  appearance,  and  appearance  only,  that  embellishment  has  to  concern 
itself.     I,   for  one,  am  unable  to  sympathize  with   those  who  affect  to  be 
shocked  at  tUf  ingenious  imitations  and  deceptions  of  art,  reprobating  them 
as  if  they  were  downright  frauds  and  offences  against  common  honesty. 
Were  any  one  to  sell,  or  rather  attempt  to  sell,  a  plaster  cast  made  to  imi- 
tate marble,  for  a  real  piece  of  sculpture  of  that  material,  he  would,  no 
doubt,  be  himself  a  genuine  knave  ;   but  there  is  no  moral  imposition  in 
placing  such  casts  on  the  top  of  bookcases,  or  in  other  situations  where 
they  may   pass  for  being  of  marble,  which  last  material  would  produce 
only  just  the  same  effect. — "  What  matters  it  to  you  or  me,"  I  once  heard 
a  person  say  to  another,  speaking  of  a  lady,  "  whether  she  rouges  or  not. 
Granting  that  the  bloom  of  her  complexion  may  be  artificial — and  you  only 
suspect  it, — I  take  the  beauty  of  it  to  be  just  the  same  as  if  it  was  real :  a 
difference  uf  course  there  is  ;  but  that  is  her  affair,  therefore  a  truce  with 
your  preaching." — Value  of  material  adds  nothing  to  the  merit  of  design — 
of  the  architect's  own  share  in  the  work,  who,  if  he  be  an  artist,  will  dis- 
play talent  and  produce  effect  with  the  homeliest  and  cheapest  materials, 

with  merely  fictitious  ones— alias  "  sham  ;"  while  he  who  is  not,  will 

show  the  very  best  materials  to  disadvantage,  and  render  them  less  valuable 
than  they  were  before  being  used,  or  we  may  say  abused,  by  being  applied 
to  humdrum  designs. 

VII.  Hay  has  had  a  hit  at  Sang's  decorations  in  the  Royal  Exchange, 
which  he  has  the  delicacy,  however,  not  to  mention  by  name,  contenting 
himself  with  alluding  to  it  so  very  pointedly  that  no  one  can  possibly  mis- 
take. "  Our  general  knowledge,"  he  observes,  "  even  of  the  propriety 
necessary  to  be  observed  in  decorations,  is  so  far  below  the  requisite 
standard  that  the  grossest  absurdities  are  often  committed.  For  instance, 
we  find  the  most  flimsy  and  fantastical  style  of  ornamental  design,  borrowed 
at  third  or  fourth  hand  from  a  building  devoted  to  the  private  luxury  of  an 
ancient  Roman,  adopted  as  a  suitable  style  for  the  interior  of  an  arcade 
remarkable  for  its  plain  and  substantial  massiveuess,  and  devoted  to  a 


species  of  public   business  of  such   a  grave  nature,  &c.,  &c." — "  It  is 
scarcely  possible,"  he  continues,  "to  conceive  a  greater  degree  of  decora- 
tive incongruity  than  this,  jet  it  has  been  committed  in  one  of  our  greatest 
national  edifices,  amidst  all  the  agitation  that  exists  in  regard  to  national 
advancement  in  the  art  of  ornamental  design."    The  censure  is  perfectly 
just:  the  mistake  there  committed  is  such  an  obvious  and  palpable  one, 
that  it  is  extraordinary   it  should  have  been  allowed   lo  be  perpetrated. 
Were  it  possible  to  entertain  so  strange  a  suspicion,  we  might  imagine  that 
this  specimen  was  intended  to  satisfy  the  public  most  effectually  one  way, 
namely,  by  cloying  them   and  sickening  them  at  once,  and  so  preventing 
all  further  outcry  for  similar  embellishment  in  our  public  buildings. — As 
to  "  the  agitation  that  exists  in  regard  lo  national  advancement,  ixc,"  there 
is  a  good  deal  of  humbug  in  it — far   more  of  cant  than  of  sincerity  of  pur- 
pose; or  if  there  be  the  sincerity,  the  knowledge  which  should  accompany 
it    is  wanting.     Lord   Morpeth — or  if  it  was  not  Morpeth,  it  was  Lord 
Somebody-else — is  reported  to  have  said  in  the  House,  he  thought  Ihe  public 
would  be  satisfied  with  Buckingham  Palace — t.ie   unlucky  Palace  again  ! 
but  it  can't  be  helped — after  Mr.  Blore's  alterations — his  lordship  was  loo 
conscientious  to  make   use  of  the  word  "improvements."     But  what  a 
mean  opinion  then  must  he  entertain  of  the  public  taste,  and  how  very 
little  regard  must  he  have  for  its  "  advancement," — that  is,  supposing  him 
not  to  be  himself  an  utter  novice  in  matters  of  art,  and  to  have  had  no  sus- 
picion of  what  a  balaam  design  he  was  recommending  to  the  "  House," 
pro  bono  publico ;  a  design  which  now  makes  the  Palace  look  almost  twin- 
brother  to  the  Barracks  just  by,  in  the  Birdcage  Walk,  with   which  Blore 
or  somebody  else  must  have  been  so  smitten,  as  to  take  Ihe  leading  idea 
from  it. — Verily,  it  was  not  without  reason  that  some  one  lately  quoted,  or 
pretended  to  quote,  the  following  distich  : 

"  Unhappy  Britain  1  doomed  to  be  disgraced 
By  Petlisniff  palaces,  and  Royal  taste  !" 

VIII.  Errors  of  the  press  are,  if  generally  provoking,  sometimes  ex- 
ceedingly diverling,  as,  for  instance,  that  of  a  certain  "  print"  which  has 
transformed  the  "  Army  and  Navy  Clubhouse"  into  that  of  the  "Armoury 
and  Knavery,"  than  which  Mrs.  Malaprop  herself  never  uttered  so  amus- 
ing a  blunder.  That  there  has  been  any  sort  of  knavery  in  Ihe  matter,  we 
are  bound  not  to  suspect;  nevertheless,  there  is  much  which  looks  like 
mauoeuvering.  Most  assuredly  it  looks  like  any  thing  but  fair  play  on  the 
part  of  the  Club  to  enlarge  their  site  after  the  first  competition,  without 
allowing  the  first  competitors — those  who  had  tasked  their  ingenuity  to 
provide  the  required  accommodation  within  a  space  which  the  Club  them- 
selves have  since  virtually  declared  to  have  been  insufficient — to  lake  their 
chance  in  a  second  competition.  Well,  the  refusal  may  have  been  mercy, 
although,  apparently,  it  does  not  say  much  for  the  liberality  of  the  "  Armoury 
and  Knavery,"  And  what  have  they  got  after  all  by  their  clever  scheming  ? 
— why,  a  piracy  from  Sansovino  for  their  exterior,  and  for  their  interior,  a 
most  humdrum,  namby-pamby  plan,  devoid  of  all  invention,  contrivance, 
and  study  of  effect — merits  which  the  "  Armoury  and  Knavery"  people 
have  perhaps  no  conception,  much  less  any  appreciation  of.  For  Club- 
houses at  least,  if  not  fur  private  houses,  it  might  be  supposed  that  something 
more  than  mere  routine  plan  would  begin  to  be  thought  of,  for  in  that 
direction,  if  no  other,  there  is  room  for  advance,  and  great  scope  for  im- 
provement. Admitting  that  compound  forms  of  rooms  are  more  expensive 
than  the  usual  four-sided  ones,  and  that  they  also  occasion  some  loss  of  space, 
consequently  are  out  of  the  question  for  houses  in  general  where  economy 
as  lo  both  cost  and  space  must  be  chiefly  attended  to,  so  far  from  being  aa 
argument  against,  it  is  a  raison  de  plus  for  such  forms  and  picturesque 
effects  being  purposely  introduced  in  Clubhouses  and  other  houses  of  a 
superior  grade,  instead  of  four  walls  with  a  flat  ceiling,  and  perhaps  a 
cove  lo  it,  being,  as  the  Athenteum  remarks,  all  the  elements  out  of 
which  their  apartments  are  constituted.  Surely,  says  Ihe  writer  in  that 
journal,  if  it  be  worth  while  to  expend  so  much  as  is  sometimes  done  upon 
superficial  and  accessory  embellishnieol,  it  would  be  equally  so  to  endea- 
vour to  secure  in  the  first  instance  impressive  architectural  physiognomy, 
the  charm  of  which  is  more  lasting  than  the  gratification  afl'orded  by  mere 
ornamental  detail.  It  is,  indeed,  greatly  to  be  lamented  that  neither  archi- 
tects nor  their  employers  perceive — or  even  if  they  do  perceive,  care  to 
turn  to  account  Ihe  infinite  resources  for  both  design  and  effect  which  pre- 
sent themselves  as  soon  as  we  break  away  from  the  wearisome  monotony 
of  plan,  disposition,  and  forms  in  the  interiorsof  houses,  which  now  prevails, 
to  Ihe  exclusion  of  all  individual  character  except  thai  which  arises  from 
ornamentation  alone. 

IX.  So  very  little  study  is  given  to  matters  of  plan  in  rooms,  either  as  re- 
gards ensemble  or  individual  parts  and  detail,  that  the  eye  is  frequeotly 


1S17.] 


THE  CIVIL  ENGINEER  AND  ARCHITECT'S  JOURNAL. 


373 


offended  by  the  most  nnpardonable  negligence,  and  sometimes  by  the  most 
arrant  biingliog,  in  point  of  design,  even  in  large  and  expensively  fitted-up 
and  furnished  apartments,  where,  just  in  order  to  sa^e  a  little  exertion  of  in- 
genuity and  contrivance,  symmetry  and  balance  have  been  more  or  less  dis- 
regarded. Thus  that  consideration  of  the  subject  and  actual  circumstances, 
which  would  almost  of  necessity  prompt  fresh  ideas  expressly  adapted 
to  the  occasion,  is  altogether  evaded,  and  the  merest  ordinary  routine  is 
substituted  for  artistic  composition  and  artistic  effect.  In  fact,  the  ma- 
jority of  those  who  call  themselves  architects,  appear  to  have  not  so  much 
as  any  conception  of  what  artistic  effect  is,— not  even  so  much  as  to  sus- 
pect ihat  it  can  have  anything  to  do  with  their  own  art.  The  truth— and 
a  sad  truth  it  is,  architects  are  not  educated  artistically  :  artists  they  may 
eventually  become,  but  it  must  be  entirely  by  the  promptings  of  their  own 
mind,  for  by  others  they  are  not  even  so  much  as  put  into  the  way  of  be- 
coming such— which  is  the  utmost  that  can  be  done  by  the  very  best  artis- 
tic education.  Well,  therefore,  was  it  said  by  one  who  valued  his  art,  on 
being  asked  to  take  a  lad  as  his  articled  apprentice  :  "  I  can  engage  to 
make  your  son  a  good  practical  builder,  but  as  for  architect,  you  might  as 
well  ask  me  to  make  him  an  archbishop  !"— To  dismiss  remarks  of  this 
kind,  I  return  to  what  occasioned  them,  by  affirming  that  effect— genuine 
arUst'ic  effect— is  generally  the  very  last  thing  of  all  that  is  thought  of  in 
planning  interiors.  It  will,  no  doubt,  be  urged  very  sapiently  that 
effect  adds  nothing  to  convenience.  Most  assuredly  not ;  but  so  neither 
does  embellishment,  which  is  only  for  the  sake  of  that  species  and  degree 
of  effect— certainly  not  the  most  valuable  of  all,  that  is  to  be  so  obtained  ; 
it  being,  on  the  contrary,  that  which  is  most  easily  of  all  ensured.  Conse- 
quently, if  effect  be  not  worth  the  study  required  for  producing  it,  so  neither 
is  decorati.m  worth  its  cost,  and  the  latter  may  be,  by  very  far,  the  more 
costly  of  the  two,  because  the  other  may  sometimes  be  produced  by  the 
simplest  means,  without  other  expenditure  than  that  of  artistic  skill. 

X.  The  name  of  Nash,  of  very  questionable  fame  in  John  the  architect, 
is  now  honoured   by  the  talent  of  Joseph   the  artist,  whose  mastery  of 
power  in  the  representation  of  architectural  subjects,  more  particularly  in- 
teriors, with  all  their  manifold  accessories,  surpasses  all  praise.     Those  of 
Windsor  Castle  by  him  form  a  matchless  series  of  architectural  pictures, 
and  completely  refute  the  opinion-if  such  opinion  requires  other  refuta- 
tion than  its  own  absurdity  and  evident  prejudice-that  subjects  of  the  kind, 
that  is,  mere  rooms  and  their  furniture,  cannot  be  rendered  picturesque— 
at  least,  not  if  represented  in  all  their  freshness  and  beauty,  and  in  perfect 
order,  without  any  of  those  accidents  and  disarrangements  which  are  gene- 
rally considered  indispensably  essential  to  the  picturesque.     Although  it 
may  not  answer  to  the  usual   notion  of  the  picturesque,  almost  anything 
may  be  rendered  picturesque,  or  in  other  words,  highly  pictorial  in  repre- 
sentation, by  being  treated  picturesquely,  and  in  an  artist-like  manner. 
Even  what  is  insipid   in  itself,  and  viewed  with  perfect  indifference,  may 
be  rescued  from  insipidity,  and  invested  with  attractiveness,  by  the  power 
and   skill  of  the  pencil,-as  in  the  case,  for  instance,  with  paintings  of 
Btill-life,  which  are  frequently  composed  of  the  most  trivial  objects- such 
as  would  in  their  reality  not  be  looked  at  at  all.     Surely  then,  what  is 
beautiful,  pleasing,  and  interesting  in  reaUty,  must,  if  faithfully  pourtrayed, 
be  equally  beautiful   and  pleasing  in  representation,  and  possess  besides, 
the  additional  charm  imparted  to  it  by  the  artist ;  that  is,  supposing  the 
latter  to  have  seized  upon  and  brought  out  all  the  piquant  points  and 
qualities  of  his  subject.     Architectural  scenes  of  the  kind  in  question  pos- 
sess this  strong  recommendation— or  what  ought  to  be  such— that,  besides 
being  works  of  art  themselves,  they  may  be  rendered  the  vehicle  for  ex- 
hibiting other  works  of  art-paintings,  sculpture,  statues,  carvings,  mosaics, 
tapestry,  &c.,  almost  any  one  of  which  would  be  an  excellent  still-life  sub- 
ject.    Such  scenes  are  therefore  fully  worthy  of  the  utmost  finish  of  execu- 
tion :   in  them  truth  of  imitation  cannot  possibly  be  carried  too  far,  whereas 
highly  elaborate  execution  seems  quite  thrown  away  when  bestowed,  as  it 
often  is,  upon  the  facsimile  imitation  of  what  may  be  seen  at  any  time,  and 
is  60  trivial  that  when  seen  it  is  not  noticed.— Nash's  pictures— for  they  are 
infinitely  more  than  dratvings,  possess  a  truthfulness  of  local  colour,  per- 
spective, and  chiaroscuro,  with  a  captivating  effect  of  general  composition, 
that  places  them  in  a  very  high  rank  of  art— at  least  would  secure  for 
them  such  rank,  were  it  not  for  the  pedantical  and  nonsensical  etiquette 
that  now  regulates  precedency  in  art.     Art  is  not  to  be  measured  and 
valued  by  the  acre.     Yet  the  veriest  namby-pamby  when  magnified  to  the 
dimensions  of  a  cartoon  passes  for  "  high  art."     Some  very  strong  in- 
stances of  the  idealess  and  powerless,  marked  by  outrageously  bad  draw- 


ing, are  afforded  by  the  cartoons  selected  for  the  recently  published  "  Art- 
Union,"  outline  prints.  If,  however,  those  productions  do  not  tend  to  en- 
lighten  public  taste,  they  serve  to  illustrate  something,  since  very  well 
might  they  be  called  Illustrations  of  Humbug. 


VENICE;    AND  HER  ARTS. 

By    Frederick    Ldsh. 

(Coyitinued  from  page  345. J 

Pococke,  in  his  "  Description  of  the  East,"  after  giving  an  account  of  a 
magnificent  mosque,  called  Kubbe-el-Azab,  or  the  cupola  of  the  Azabs,  in 
Grand  Cairo,  states,  that  there  was  one  particular  apartment  more  sumptuous 
than  the   rest,  which  was  built  by  a  grand  vizier,  who  desired  the  sultan  to 
give  him  leave  to  prepare  a  place  fit  to  offer  him  a  sherbet  in,  on  his  return 
from  Mecca.     There  is  every  probability  that  a  similar  feeling  was  enter- 
tained   by  the  Venetians  towards   the   grandees  and  merchant-princes  of 
Cairo,  Damascus,  and  other  sister  cities,  between  whom  a  very  active  com- 
merce and  intercourse  was  carried  on ;— but  whether  such  a  feeling  existed 
or  not,  it  is  certain  that  the  same  Arabic  idea  and  spirit  of  building  prevailed 
in  Venice,  and  prompted  the  early  builders  ;  and  the  palaces,  in  which  the 
Saracenic  predominates,  seem  to  have  been  cotemporary  with,  and  partly 
constructed  in  imitation  of,  the  mosques  of  the  sultans  of  Cairo.     There  was 
not— and  there  is  not  at  the  present  day— throughout  all  Italy  a  spot  more 
in  accordance  with  the  tastes,  or  better  accommodated  to  the  habits,  of  the 
orientalia,  than  the  old  Piazia  di  San  Marco,  before  it  was  destroyed  by 
fire,  when  it  bore  a  close  resemblance  to  the  court  of  a  mosque— as  shown 
in  the  large  and  curious  picture  by  Gentile  Bellini  (a.d.  1496),  exhibited  in 
the  Accademia.     The  inspection  of  this  production- which  preserves,  as  in 
a  rich  cabinet,  the  ornaments,  the  "  barbaric  pearl  and  gold,"  and  costume 
of  the  period,  and  in  which  is  so  closely  imitated  the  curiously  carved  can- 
delabra,  crucifixes,  and  reliques  borne  by  the  procession  in  their  celebration 
of  the  festival  which  it  represents— enables  us  to  form  a  pretty  correct  idea 
of  what  must  have  been  its  original  appearance.      Then  ambassadors  and 
other  personages  from  foreign  countries,  sojourning  in  Venice  for  the  trans- 
action  of  commercial  affairs,  or  for  the  mere  purpose  of  witnessing  her  civic 
or  ecclesiastical  ceremonies,  must  have  admitted  its  splendour,  and  been 
gratified  with  its  many  gorgeous  spectacles.     Then  it  was  entirely  Saracenic 
the  collonnades  were  Arabic,  with  horse-shoe  archivolts;  its  cornices  ser- 
rated,  the  details  of  the  oriental  style  imitated,  and  its  pavement  chequered 
with  bright  red  and  white  marble.*     The  adjoining  Piazzetta,  in  itself,  in  its 
features,  and  in  the  views  it  embraced,  was,  and  even  now  is,  equally  orien- 
tal.     Here,  the  Ducal  palace,  one  of  the  most  beautiful  edifices  in  the  world, 
rears  itself,— and  there  could  not,  perhaps,  be  a  finer  and  more  appropriate 
sii;e  selected  for  it.    It  is  set  off  to  the  greatest  advantage  upon  its  marble 
terrace  or  jeli^e,  stretching  into  the  lagoon  :    the  picturesque   groups  of 
Armenians,  Turks,  gondoliers,  and  water-carriers,  scattered  upon   that  ter- 
race,  and  the  lagoon  variegrated  with  many  a  gondola,  painted   sail,  and 
fruit-laden  vessel,  being  in  admirable  keeping  with  its  Eastern  appearance. 
"  It  was  constructed  by  Calendario,  in  the  middle  of  the  14th  century,  and 
seems  to  have  been  a  contemporary  of  the  mosque  of  Sultan  Hassan  in  Cairo, 
just  after  the  two  great  Kalaons  had  added  so  many  magnificent  edifices   to 
that  capital."    In  its  facades,  we  cannot  but  admire  the  principles  studied  by 
the  architect  in  the  details,  which  tell  with  considerable  effect  in  themselves, 
and  at  the  same  time  contribute,  in  a  great  measure,  to  the  grandeur  of  the 
whole ;  the  harmonizing  contrast  and  relief  which  the  curious  and  elaborate 
tracery  forms  to  the  more  simple  parts ;  the  opposition  of  light  and  shade 
which  are  observable  throughout ;    and  the  difficulty  there   is,  if  not  the 
absurdity,  of  inventing  and  applying,  in  the  place  of  those  features  which 
now  exist,  others  more  appropriate  and  expressive.      It  was  a  common  prac- 
tice among  the  Arabs,  to  give  also  the  effect  of  colour  and  lightness  to 
buildings  which  possessed  a  great  measure  of  solidity,  by  means  of  slabs  of 
red  and  white  or  green  porphyry,  and  other  valuable  marbles,  arranged  m 
diamond  patterns  on  the  external  surface  of  the  walls,  and  sometimes  the 
covering  of  their  domes,— a  method  of  inlaying  followed  by  the  Venetians, 
of  which  a  beautiful  example  is  seen  in  the  broad  masses  of  the  Ducal 
palace,  between  the  windows ;  an  introduction  the  most  happy  and  the  most 

~r^e  of  the  above  remarks  are  sugeestetl  by  the  readins  of  an  interesting  paper  in 
the  "Athemeum"  oi  Sept,  25,  m7,  called  "Arab  Gleanings  m  Veu.«." 
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artistic,  since  il  tends  to  prevent  an  appearance  of  heaviness  and  excess  of 
weight,  which  might,  but  for  this  precaution,  result  from  those  masses  being 
above  a  liglit  corridor  and  perforated  gallery.  We  see  this  beautiful  feature 
made  as  an  accessory  by  Titian  to  his  splendid  picture  of  the  "  Presentation 
of  the  Virgin."  And  this  ancient  combination  of  bright  red  with  polished 
white  marble,  seen  in  almost  every  mosque  of  Cairo  at  the  present  day,  and 
which  50  frccpieutly  occurs  in  Veneiian  pavements,  was  likewise  imitated 
throughout  great  portions  of  Italy, &c.,  during  the  middle  ages;  and  inscrip- 
tions on  the  walls,  grotesque  carvings,  heraldic  ornaments,  and  curious 
devices,  having  some  peculiar  reference  to  the  inventor  or  proprietor,  which 
obtained  among  the  moderns,  may  be  traced  back  to  a  very  remote  period, 
and  were  considered  an  almost  indispensable  decoration  of  ancient  Arabian, 
Chinese,  Persian,  and  Hindu  architecture.  A  writer  states,  that  "  in  the 
friezes  between  the  floors  [of  the  Square  of  St.  Mark]  we  see  what  at  first 
sight  appears  to  be  the  Stilus,  or  large  Arabic  '  writing  on  the  wall'  of 
mosques;  but  as  they  could  not,  in  a  Christian  country,  write  sentences  from 
the  Koran,  we  find,  on  looking  closer,  that  the  characters  are  figures  of  white 
camelopards  (giraffe,-)  on  a  red  ground.  These  carry  the  mind  to  the  East 
by  more  associations  than  one  ;  for  their  long  legs  and  tapering  necks  have 
quite  the  air  of  Sulus  writing." 

"The  original  Merceria,"  remarks  the  same  writer,*  "with  its  pendant 
shutters,  narrow  crowded  thoroughfares,  and  the  wares  of  brilliant  colour  in 
its  dark,  limpid  shades,  must  have  had  very  much  the  air  of  a  bazaar — 
which  it  lias  not  lost  even  now.  Cantar,  rottalo,  and  other  Venetian 
weights,  are  still  the  standards  of  quantity  iu  the  Levant ;  and  in  the  name 
of  Campo,  applied  to  all  the  khans  of  Aleppo,  we  find  a  Venetian  expres- 
sion. There  were  several  places  in  Venice  in  the  form  of  a  khan  ;  one  of 
whicli — the  Campo  St.  Angelo — is  still  remaining.  The  principal  one — the 
Campo  dei  Mori,  or  Khan  of  the  Moors,  at  Madonna  del  Orto — has  been 
taken  down  ;  but  I  still  observed  the  stone  figure  of  a  Bedouin  loading  a 
camel,  in  alto-relievo  on  the  wall  next  the  canal. 

"  Several  remarkable  edifices  of  Saracenic  architecture  are  yet  visible  on 
the  Grand  canal : — one  of  which  is  the  Fondaco  dei  Turchi.  There  is,  how- 
ever, no  connexion  between  its  architecture  and  the  subsequent  destination 
which  gave  it  its  name.  It  is  supposed  to  have  been  built  in  the  12th  or 
13th  century,  when  the  Saracenic  taste  was  in  full  prevalence :  and  extracts 
from  documents  which  were  shown  to  me  by  Count  Agostino  Sagredo,  the 
present  accomplished  president  of  the  Academy  of  Fine  Arts,  show  that  it 
was  given  by  the  republic  to  the  Duke  of  Ferrara, — after  him  passed  through 
several  hands  to  the  Pesaro  family, — and  in  1G21  was  let  by  them  to  the 
Turks.  It  is  now  in  course  of  restoration  and  repair  by  the  commune. 
The  Palazzo  Loredano,  a  peculiarly  light  and  handsome  specimen  of  Sara- 
cenic architecture,  built  since  the  invasion  of  the  Italian  style — and  the 
celebrated  Ca  d'  Oro,  now  the  property  of  Taglioni — are  both  so  well  known 
as  to  require  no  further  consideration. 

"  No  painters  caught  the  oriental  costume  nearly  so  well  as  the  Venetians ; 
who,  though  ambassadors,  merchants,  and  slaves,  had  frequent  opportunities 
of  becoming  acquainted  with  it.  The  oriental  air  and  manner  are  better 
seized  in  Tintoretto's  great  picture  of  '  the  Miracle  of  St.  Mark,'  or  '  a 
Slave  liberated  from  Bondage,'  than  in  any  picture  that  I  have  ever  seen. 
The  kaoucks  were  universally  worn  in  the  East  in  Tintoretto's  time  (and  so 
very  nearly  in  our  own  age) ;  but,  with  this  exception,  the  figures  might  now 
be  alive  in  Cairo  and  Damascus,  without  any  one  discovering  any  great 
peculiarity.  Traces  of  the  connexion  with  the  East  are  constantly  appearing 
in  the  Venetian  pictures.  In  Giovanni  Mansueti's  pictures  we  see  segredies 
hung  out  of  the  windows;  the  scarf  of  Titian's  Maddalena  is  evidently  of 
Tripoli  manufacture  ;  and  the  '  Supper  in  the  House  of  Levi' — where  Paul 
Veronese  is  enthroned  in  all  the  dazzling  splendour  and  gorgeous  magnifi- 
cence of  his  genius — has  for  its  principal  figure  green  velvet  hose,  of  a  most 
curious  arabesque  pattern." 

Having  pointed  out  some  of  the  most  important  relics  of  Saracenial  and 
Arabic  architecture  and  ornament  in  Venice,  as  showing  her  connexion  with 
the  East,  we  shall  now  briefly  describe  its  principal  characteristics. 

The  genius  of  the  Arabians  and  Saracens  abounded  in  liveliness  of  fancy 
and  in  richness  of  invention,  which  manifested  itself  alike  in  their  pursuits 
and  in  their  poetry, — in  their  learning  and  in  their  arts ;  in  all  of  which  they 
rendered  themselves  remarkable.  They  equally  distinguished  themselves  by 
their  warlike  achievements ;  and  the  briskness  and  activity  of  their  tem- 
perament (whether  the  effect  of  the  warmth  of  their  clim.ate,  temperance, 
and  constant  exercise),  joined  to  their  enthusiasm,  constantly  stimulated 
them  to  great  exertions  and  extraordinary  actions.      Their   love  of  learning 

*  "  Atlienieiim,"  Sept-  25. 


and  the  arts  was  cultivated  throughout  the  whole  of  their  dominions,  and 
was  diffused  abroad,  being  first  carried  into  Africa  (where  they  erected  a 
great  many  universities),  and  from  thence  into  Spain  and  other  countries  ; 
whilst  they  conquered  Syria,  Persia,  Egypt,  &c.,  and  established  themselves 
upon  the  ruins  of  the  Grecian  empire.*  Such  a  city  as  Venice,  and  such  a 
people  as  the  Venetians,  was  much  enriched,  therefore,  by  its  intercourse 
and  dealings  with  the  polished  Saracens.  The  style  of  their  architecture  is 
generally  regarded  as  the  immediate  precursor  of  the  Gothic.  To  the  Gothic 
(if  we  may  use  the  terra)  of  some  countries  it  is  more  closely  allied  than 
that  of  others ;  and  just  as  the  character  of  the  Gothic  varied  in  different 
localities  and  countries,  according  to  the  Roman  and  other  styles  with  which 
it  was  brought  in  contact,  and  with  which  it  was  sometimes  amalgamated, 
so  we  may  observe  the  Saracenic  was  more  or  less  pure,  and  underwent 
different  changes  as  it  was  translated  into  different  countries.  "  The  Sara 
cens,  in  their  buildings  in  Egypt,  appear  to  have  availed  themselves  in  a  small 
degree  only,  of  the  style  of  the  aboriginal  inhabitants,  and  are  distinguished 
by  the  lofty  boldness  of  their  vaultings,  the  slendcrness  of  columns,  the  variety 
of  capitals,  and  the  immense  profusion  of  ornaments.  The  greatest  pecu- 
liarity, however,  lies  in  the  small  clustered  pillars  of  pointed  arches,  formed 
by  the  segments  of  two  intersecting  circles.  The  Egyptian  Saracenic  varies 
from  the  Spanish  chiefly  in  the  form  of  the  arch,  as  will  be  apparent  from 
comparing  the  gate  of  Cairo  with  that  of  the  Alhambra  iu  Grenada,  or  the 
great  church  at  Cordova." 

As  examples  of  Saracenic  decoration  in  Venice,  including  among  them 
the  Byzantine,  we  refer  more  especially  to  St.  Mark's  and  the  adjoining 
palace  ;  where,  notwithstanding  the  intermixture  of  these  and  other  styles 
we  may  discern  the  distinctive  features  of  each  : — 1st.  The  blending  of  tht 
pointed  arch,  ornate  filial,  and  crocket-work  of  the  Gothic,  with  the  horse- 
shoe scrolls  and  richly  multiplied  geometrical  patterns  of  the  Moorish  orna- 
ments; forming  what  the  Italians  call  the  Arabo-Tedesco.  2nd.  In  the 
fa9ade  of  St.  Mark :  the  clustering  domes  and  minarets ;  the  tabernacles 
terminating  in  pointed  pinnacles ;  and  the  circular  gables,  fringed  with  a 
most  beautiful  arabesque  foliage.  3rd.  The  turned  wooden  grates  over  the 
great  gates,  and  the  ornamental  fans  to  the  windows,  of  the  very  patterns 
used  to  this  day  in  Cairo — and  which,  in  the  15th  century,  were  all  gilt. 
4th.  In  the  interior :  the  twisted  columns,  of  which  there  are  four,  two  of 
oriental  alabaster — the  workmanship  imputed  to  the  time  of  the  successors 
of  Constantine ;  the  horse-shoe  arches ;  and  the  variety  of  capitals,  sculp- 
tured with  grotesque  imagery,  where  the  bell  is  sometimes  covered  over 
with  a  sort  of  basket-work  of  true  lovers'  knots ;  and  where  the  scroll, 
the  pineapple,  palm-branch,  and  acanthus-leaf,  are  placed  amongst  lions' 
heads,  masks,  and  half-figures  flddUng,  &c.  Some  are  beautiful ;  all  are 
curious ;  and  although  the  designs  might  be  considered  great  corruptions 
and  sad  departures  from  the  "correct"  taste  of  the  Ionic  or  Corinthian,  in 
the  opinion  of  those  who  would  bring  them  to  the  standard  of  the  "five 
orders," — yet  the  invention  and  originality  displayed  in  some  of  these  capi- 
tals must  be  acknowledged  by  every  unprejudiced  observer.  In  lieu  of  the 
volutes  in  some,  pigeons  are  placed  in  the  angles ;  in  others,  rams,  with 
their  feet  resting  ou  a  tier  of  leaves.  The  flutes  and  fillets  twisting  round 
the  shafts  of  the  columns  in  a  spiral  manner,  are  frequent  in  the  Venetian 
palaces.  Many  other  Byzantine,  Moorish,  and  Saracenic  features  in  St. 
Mark's  have  already  been  mentioned.  5th.  The  portal,  called  Porta  delta 
Carta,  opening  into  the  Cortile  of  the  Doge's  palace,  facing  the  Giant's- 
stairs,  the  statues  and  foliage  of  which  we  class  under  the  Saracenic,  as 
partaking  much  of  its  character,  although  said  to  have  been  the  work  of 
Bartolomeo  Buono,  of  the  15th  century.  Wood,  in  his  "  Letters,"  says  of 
it  . — "The  arches  here,  and  indeed  in  all  the  parts,  are  very  much  broken 
and  confused;  the  architect  appearing  to  have  a  great  horror  of  a  continusd 
line,  whether  straight  or  curved."  It  is  to  this  latter  circumstance,  we 
think,  that  it  owes  all  its  singular  beauty.  Gth.  The  Cortile  itself;  the 
arcades  surrounding  which,  and  the  character  imparted  to  it  by  the  two 
elegantly  chased  bronz;  reservoirs  in  the  marble  areas,  reminding  us  of  those 
splendid  courts  erected  by  the  Spanish  Moors  to  their  Alcozara  and  Alham- 
bra. 7th.  Nearly  all  the  details  of  the  Ducal  palace. — But  the  peculiarities 
of  the  examples  above  enumerated  constantly  occur  in  the  early  edifices  of 
the  Venetians. 

We  will  now  turn  to  a  new  era  that  dawned  upon  Venice,  and,  with  the 
rise  of  new  thoughts,  other  styles  which  were  introduced  in,  and  which 
considerably  altered  the  appearance  of,  the  capital ;  a  change,  however, 
which,  on  many  accounts,  increased  rather  than  diminished  its  charm  and 
celebrity.    The  edifices  of  the  earlier  and  of  the  later  epochs  (the  last  we 
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shall  now  consider) — the  former  we  might  term  exotic— the  latter,  as  more 
immediately  the  growth  of  Italy,  national — marked  and  were  identified 
with  the  two  distinct  countries  in  which  they  originated.  The  modifications 
and  improvements  of  which  these  were  susceptible,  and  the  perfection  to 
which  the  latter  was  carried,  prevented  the  city  savouring  of  any  degree  of 
monotony ;  and,  indeed,  it  is  in  the  various  phases  of  style  and  diversity  of 
character  in  this  city  of  palaces — favoured  as  it  is  in  this  respect  by  the 
views,  the  most  tempting  to  the  painter,  which  a  labyrinth  of  serpentine 
streets  and  canals  continually  present — which  appeal  with  so  much  interest 
to  the  historian,  arehsologist,  and  artist ;  and  constitute  the  great  charms 
of  the  pictures  of  Canaletti. 

If  the  Italians  exhibited,  in  their  revived  architecture,  less  of  the  passion 
for  the  picturesque  than  their  predecessors,  they  achieved  grander  results 
than  had  been  accomplished  by  them  ;  if  in  their  works  there  was  less 
imagination — that  is,  less  of  a  capricious  kind — there  was  more  reason  ;  if 
less  to  win  upon  the  feelings  of  the  poet,  there  was  more  to  satisfy  the 
individual  whose  views  were  moulded  and  shaped  by  regulation  and  rule ; — 
but  various  causes  prevent  all  analogy  in  the  two  cases ;  their  beauties  and 
defects  are  in  no  way  referable  to  the  same  standard  ;  and  hence  it  is  we 
entirely  demur  to  that  one-sided  and  partial  observation  which  denies  any 
merit  to  exist  in  one  style  of  architecture,  because  it  differs  from  another  : 
we  rather  like  to  enjoy  their  separate  beauties  and  features ;  and  allow,  at 
least,  the  existence  of  fitness,  propriety,  and  every  essential  of  beauty,  in  all 
works,  however  opposite  they  may  be  in  character,  which  are  in  harmony 
with  the  tastes  and  requirements  of  the  nations  and  times  that  produced 
them.  But  we  may  remark,  in  a  comparison  of  the  Arabic  with  the  Italian 
styles,  that  whereas  the  former,  by  the  manner  of  the  division  and  multipli- 
cation of  the  parts,  produced  a  degree  of  variety  that  at  first  seemed  almost 
confusion  ;  in  the  latter,  those  parts  being  less  minutely  divided,  fewer,  and 
larger,  simplicity  resulted  ;  before,  it  seemed  scarcely  as  if  they  were  under 
the  guidance  of  any  sound  canons  or  fixed  principles,  where  the  chief  object 
was  to  give  the  freest  scope  and  play  to  the  fancy:  but,  now,  the  precepts 
and  principles,  as  derived  more  immediately  from  a  greater  considering 
intellect  and  a  less  indulging  imagination,  were  stern,  severe,  and  settled, — 
the  fancy  being  reined  in — her  movements  restrained  by  the  cooler  dictates 
of  the  understanding  ;  yet  the  influence  of  a  favoured  climate  shed  its  ele- 
gancy and  refinement  over  the  minds  of  the  Italian  artists,  imbueing  them 
with  that  poetic  feeling  which  made  their  works  look  noble,  classic,  and 
stately — and  far,  very  far,  from  cold  or  prosaic,  though  they  might  not 
boast  of  the  luxuriant  profusion  of  their  predecessors,  the  Moors  and 
Arabians. 


HYDRAULIC  LOG. 

The  common  log  is  a  simple  apparatus,  familiar  to  all  who  have  been  within 
the  view  of  the  encirling  horizon  ;  and,  were  its  accuracy  equal  to  its  sim- 
plicity, it  would  undoubtedly  be  a  perfect  instrument.  Such,  however,  is 
not  the  case, — hence  various  contrivances  have  been  proposed :  Massey's 
l>atent  log,  and  Cave's  apparatus  for  indicating  the  speed  of  a  vessel,  are  both 
very  ingenious  contrivances,  but  apparently  too  complicated  to  answer  the 
purpose  intended.  The  former  will  answer  tolerably  well  within  a  limited 
range  of  the  speed  to  which  the  driving-cone  is  adjusted,  but  at  any  consider- 
able variation  from  that  speed  its  correctness  is  not  to  be  depended  on. 
Perhaps,  it  may  be  said  that  the  common  log  is  sufficient  for  its  purpose, 
because  it  has  never  yet  been  superseded;  true,  it  has  not  been  superseded, 
and  why  ? — because  nothing  has  yet  been  introduced  having  the  two  necessary 
qualities,  simplicity  and  accuracy  combined.  I  leave  the  question  of  the 
sufficiency  of  the  common  log  to  those  who  have  practical  experience  on  the 
matter,  and  who,  I  am  sure,  will  appreciate  an  instrument  which  may  at  all 
times  be  relied  upon.  And  though  it  matters  not  much  when  the  errors  of 
the  common  log  can  be  corrected  by  observation,  yet,  when  the  state  of  the 
weather  and  atmosphere  for  several  days,  or  weeks,  do  not  admit  of  observa- 
tions being  taken,  it  becomes  a  matter  of  great  importance  to  know  the 
actual  distance  the  vessel  has  traversed. 

The  instrument  I  propose  for  this  purpose'  is  free  from  mechanical  com- 
plexity, depending  for  its  accuracy  entirely  upon  the  natural  law  and  hydro- 
dynamic  property  of  fluids,  and  having  some  similarity  to  a  common  baro- 
meter. 


A  reference  to  the  annexed  diagram  will  explain  the  construction  of  the 


instrument.    The  figures  are  drawn  to  a  scale  of  two  inches  to  a  foot.     Fig 
1,  is  a  plan  ;  fig.  2,  is  a  side  elevation  ;  fig.  3,  is  an  end  elevation  ;  and  fig" 
4,  is  a  broken  section  of  the  pipe  /,  and  mouth-piece  g.    a  a,  is  a  frame  oj 
stand ;  i,  is  a  bracket,  forming  with  the  piece  c,  a  universal  joint    d,  is  a 

glass  tube  having  a  bulb  at  its  lower  end  for  the  purpose  of  holding  mercury 
and  with  which  it  should  be  rather  more  than  half  filled  ;  this  tube  must  be 

firmly  fixed  in  the  piece  c ;  e,'\%  another  glass  tube,  with  a  small  bore,  passing 
through,  and  within  an  eighth  of  an  inch  of  the  bottom  of,  the  former,  its 
upper  end  being  open  to  the  atmosphere,  but  communication  with  the  latter 

and  the  interior  of  the  tube  d,  is  prevented  by  making  its  passage  through 
the  piece  c,  air-tight ;  /,  is  a  pipe,  of  about  half  an  inch  bore,  passing  through 
the  ship's  bottom,  as  near  midships  as  convenient ;  g,  is  a  mouth  piece  or 
cover,  having  an  aperture  parallel  with  the  keel;  A,  is  another  pipe  similar 
to  the  first,  but  without  the  mouth-piece  g,  (or  the  two  pipes  may  be  made 

in  one,  like  a  double  barrel  gun,  in  the  passage  through  the  ship's  bottom)  . 

i,  is  an  elastic  tube  of  vulcauised  india-rubber,  completing  the  connexion  of 
the  apparatus. 

The  instrument  being  understood,  its  action  will  readily  be  perceived.  As 
the  mouth-piece  J,  is  turned  in  a  direction  with  the  vessel's  moliou  it  is  evi- 
dent that  an  upward  pressure  in  the  tube  /,  will  take  place  in  proportion  to 
the  velocity  of  the  vessel ;  and  as  this  upward  pressure  will  be  exerted  on  the 
top  of  the  mercury,  it  follows  that  the  latter  will  rise  in  the  small  tube  ex. 
actly  in  the  same  proportion,  and  will  indicate,  by  means  of  a  gradual  scale 
the  number  of  miles  and  any  fractional  parts  thereof  into  which  the  scale 
may  be  divided.  In  fixing  the  apparatus,  care  must  be  taken  to  keep  the 
bulb  of  the  tube  d,  a  few  inches  below  the  light-draft  water-line.  Now 
when  the  vessel  is  deeply  immersed,  the  column  of  mercury  will  rise  in  the 
small  tube  to  counteract  the  pressure  of  the  water  (about  four-fifths  of  an 
inch  for  each  foot  of  immersion),  consequently  the  scale  must  be  made  to 
slide  on  the  tube  d  ;  the  pipe  h,  and  cock  I,  are  for  the  purpose  of  adjusting 
the  scale  with  the  depth  of  immersion,  and  is  effected  thus  : — shut  the  couk 
k,  and  open  the  cock  I,  and  the  mercury  will  adjust  itself  to  balance  the 
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specific  gravity  of  the  water  above  the  mercury  in  the  bulb.  Set  o,  of  the 
scale  to  this  point,  and  open  the  cock  *,  and  shut  the  other,  and  the  instru- 
ment is  ready  to  indicate  tlie  speed  of  the  vessel. 

I  subjoin  a  table  founded  upon  a  series  of  experiments  instituted  with  a 
view  of  ascertaining  the  resistance  on  a  plane  in  still  water  at  various  veloci- 
ties, the  result  of  which  I  have  given  in  a  pamphlet,  entitled,  "  Practical 
01)servations  on  the  Steam  Engine."  This  scale,  however,  must  be  tested 
by  further  experiments  to  ensure  perfect  accuracy. 

Column  1,  represents  nautical  miles,  and  column  2  the  height  of  a  column 
of  mercury  in  inches  and  decimals. 


Nautical  miles. 

Height  in  inches,  and 
decimals. 

Nautical  miles. 

Height  in  inches,  and 
decimals. 

1-0 

0050 

90 

39GS 

15 

0110 

95 

4-420 

20 

0-188 

100 

4-898 

2-5 

0-300 

10-5 

5-400 

30 

0-440 

110 

6-056 

3-5 

0-600 

11-5 

6-473 

40 

0-784 

120 

7-058 

4-5 

0-992 

12-5 

7-654 

5-0 

1-226 

130 

8-212 

5-5 

1-484 

135 

8-928 

60 

1-764 

14-0 

9-G12 

6-5 

2070 

14  5 

10-302 

70 

2-400 

15-0 

11-036 

7-5 

2  754 

15-5 

11-774 

80 

3136 

16-0 

12-556 

8-5 

3-538 
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AVKOUGHT-IRON  TUBULAR  BRIDGES. 

In  consequence  of  the  experiments  made  at  the  suggestion  of  Mr.  Robert 
Stephenson  by  Mr.  Eaton  Hodgkioson  and  Mr.  Fairbairn  of  Manchester, 
at  Millwall,  to  ascertain  the  best  form  of  tubular  bridge  for  carrying  the 
Chester  and  Holyhead  railway  across  the  IMenai  Staits,  Mr.  Fairbairn  has 
devoted  his  particular  attention  to  carrying  out  Mr.  Slephenson's  ideas  in 
the  construction  of  wrought-iron  tubular  girders  for  railway  purposes,  and 
as  they  are  likely  to  be  extensively  adopted,  we  have  collected  some  in- 
formation as  to  their  cost  and  weight  compared  with  solid  iron  girder 
bridges.  It  appears  that  the  tubular  girder  for  spans  of  60  feet  and  upwards 
is  in  many  respects  superior  to  the  arch,  whether  it  be  of  iron,  stone,  or 
brick,    besides  being  much  cheaper  in  construction. 

The  arch,  as  is  well  known,  is  not  always  admissible  where  railways 
have  to  be  carried  across  public  thoroughfares,  deep  ravines,  navigable 
rivers,  and  canals.  In  such  situations,  the  hori-^ontal  wrought-iron  girder 
bridge  appears  to  be  the  only  structure  which  can  with  safety  be  applied 
to  such  a  purpose.  Cast-iron  girders  are  applicable  for  spans  not  ex- 
ceeding 40  feet  ;  beyond  that  point  the  compound  trussed  girders  have  been 
used  and  in  every  case  they  are  equally  if  not  more  expensive  and  much 
less  secure  than  those  composed  of  wrought  iron,  and  it  is  doubtful  whether 
the  principle  is  a  sound  one.  Now,  in  the  wrought-iron  girder  the  weight 
is  less  than  one-third  of  the  cast-iron,  the  strength  being  the  same,  and  as 
th«se  girders  form  the  parapet  of  the  bridge,  they  are  particularly  well 
adapted   for  a  bridge  of  considerable  span. 

In  order  to  show  the  commercial  value  of  this  description  of  bridge,  we 
give  the  comparative  cost  of  one  of  these  bridges  compared  with  one  of 
cast-iron,  from  bridges  actually  constructed. 

Truss  Girder  Bridge. — The  weight  and  cost  (J  a  bridge  of  W  feet  span 
having  cast-iron  trussed  girders. 

Cast-iron  work  70  tons  at  £12  per  ton  .  £  012     0     0 

Wrought-iron  work  as  composed  of  truss-rods,  bolts,  &c., 

14  tons  at  £37  4s.  .  .  .  520  16     0 


entirely  of  cast-iron   riveted   in  parts,  but  the  increased  weight  and  addi. 
tional  cost  would  render  such  a  strncture  inadmissible  for  such  a  purpose. 

Cost  of  Stephenson  and  Fairhairns's  uroiight-irnn  bridge. 
Three  wrought-iron  girders,  each  GO  feet  long,  riveted  complete,  weight 
30  tons,  at  30/.  per  ton,  900/.,  which   is  the  sum   required   for  the  girders, 
exclusive  of  the  cross  beams  and  roadway  as  before. 

The  comparative  value  of  the  two  bridges  will  therefore  be  as  9  to  14, 
irrespective  of  the  superior  strength  and  security  of  the  former  to  that  of 
cast-iron,  in  whatever  form  it  may  be  applied. 

The  plan  has  already  been  adopted  by  Messrs.  Stephenson,  Cnbiit, 
V'ignoles,  Bidder,  aud  others,  and  Mr.  Fairbairn  during  the  earlier  stages 
of  the  experiments  engaged,  at  the  request  of  .Mr.  Vignoles,  to  construct 
two  bridges  of  this  kind — one  to  be  erected  over  the  canal  aud  the  other 
over  the  turnpike-road  on  the  Blackburn  and  Bolton  railway.  These 
bridges  were  the  first  constructed  for  the  support  of  a  railway,*  and 
although  they  are  probably  not  so  well  proportioned  as  others  now  in  pro- 
gress, they  nevertheless  exhibit  such  extraordinary  powers  of  resistance 
as  not  only  to  ensure  complete  success,  but  lo  lead  to  new  and  future  de- 
velopments in  what  may  probably  be  considered  a  new  era  in  the  history 
of  bridges.  Viewing  the  subject  generally,  we  feel  assured,  from  what 
has  already  been  done  conjointly  by  Mr.  Stephenson  and  Mr.  Fairbairn, 
that  the  present  discovery  is  only  a  beginning  of  an  extensive  application 
of  this  useful  art. 

Since  the  completion  of  the  first  experiments  on  sheet-iron  tabes,  others 
of  a  more  conclusive  character,  and  upon  a  much  larger  scale,  have  been 
made.  They  indicate  several  new  and  important  facts;  and  from  the 
greatly  increased  size  of  the  model  tube,  with  its  rectangular  cells,  greatly 
superior  powers  of  resistance  have  been  obtained  by  a  considerable  in- 
crease lo  the  area  of  the  bottom.  The  ratio  of  that  part  to  the  cellular  top, 
will  now  stand  as  10  :  12,  inslead  of  3  :  5,  as  formerly  indicated  in  the 
experiments  with  the  corrugated  top. 

Through  the  kindness  of  the  Editor  of  the  Railway  Chronicle,  we  have 
been  enabled  to  give  drawings  and  an  account  of  one  of  the  bridges,  that 
over  the  canal  on  the  Blackburn  and  Bolton  Railway. 

"  Fig.  1,  represents  an  elevation  of  the  side  girders,  each  66  feet  long, 
with  a  span  of  00  feet.  Fig.  2,  a  transverse  section  of  the  bridge.  Fig.  3. 
a  side  view  and  section  of  the  cross  beams ;  and  fig.  4,  a  section  of  one  of 
the  side  girders,  including  its  suspended  cross  beam  and  platform. 

"  The  thickness  of  the  plales  used  in  the  construction  of  these  girders 
was  half  an  inch  for  the  sides  and  top,  and  |  inch  for  the  bottom  ;  the 
whole  firmly  riveted  to  angle  iron,  as  shown  in  the  sections. 

"  On  referring  to  the  sections  it  will  be  observed  that  the  wood  cross- 
beams, D,  D,  for  supporting  the  roadway  and  rails,  are  screwed  up  to  the 
bottom  of  the  hollow  girders  by  the  straps  n  a,  and  the  vertical  bolt  b,  which 
perforates  the  top  cell  through  the  tube  c,  and  answers  as  a  stay  for  con- 
necting the  upper  and  lower  sides  of  the  cellular  top.  Since  these  bridges 
were  finished,  a  better  and  more  efficient 'mode  of  construction  has  been 
adopted,  by  forming  a  longitudinal  shelf  of  plate-iron  along  the  bottom  of 
each  girder,  to  receive  the  cross  beams,  and  also  to  strengthen  the  bottom 
in  its  resistance  to  a  tensile  strain.  In  this  construction  it  will  be  observed 
that  the  cross  beams  may  be  formed  of  either  cast-iron,  wrought-iron,  or 
wood,  as  may  be  deemed  expedient." 

This  Blackburn  and  Bolton  bridge  has  already  been  subjected  to  severe 
tests.  Before  the  line  was  opened  to  the  public,  three  locomotive  engines 
each  of  20  tons,  and  covering  the  span  of  60  feet,  were  run  together  as  a 
train,  at  rates  varying  from  5  to  '2a  miles  per  hour.  The  deflection  pro- 
duced by  a  weight  of  60  tons  was -025  of  a  foot.  This  seemed  to  be  with- 
out any  sensible  alteration  from  the  difference  of  velocities.  Captain  Cod- 
dington,  the  government  inspector,  and  Mr.  Flannigan,  the  engineer,  then 
placed  on  the  rails,  in  the  middle  of  the  bridge,  two  wedges  of  the  height 
of  one  inch,  acting  as  inclined  planes.  The  engines  dropping  from  this 
height  when  at  a  speed  of  8  to  10  miles  per  hour,  caused  a  lolal  deflection 
of  -035  of  a  foot.  Willi  wedges  of  an  inch  and  a  half  thickness,  the  total 
deflection  became  -045,  which  is  nearly  half  an  inch.  Altogether,  it  has 
been  fully  proved  that  the  bridges  are  strong  enough  to  bear  any  force  lo 
which  they  may  be  subjected,  whether  brought  by  a  dead  weight  or  by 
impact. 


Total  for  the  girders,  exclusive  of  cross  beams  and  road- 
way ....  £  1432  16     0 
We  believe  it  possible  to  make  a  compound  girder  of  the  above  span 


*  SimviUaneously  «-ith  these  constructions,  Dtr.  Dockray  erected,  under  the  direction 
of  Mr.  Stephenson,  a  similar  bridge,  with  a  cast-iron  top.  for  carrying  tlie  turnpike-rvad 
across  the  London  and  North-Wcstern  Railway  at  Camiea  Toivu. 
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HISTORY  OF  ARCHITECTURE  IN  GREAT  BRITAIN. 

A  Brief  Sketch  or  Epitome  of  the  Rise  and  Progress  of  Architecture 
in  Great  Britain.    By  James  Elmes. 


"  Epitomes  are  helpful  to  the  memory,  and  of  good  private  use." 

Sir  Henry  Wotton. 


CConcluded  from  page  341.^ 
A  celebrated  politician  in  tlie  last  century  acquired  the  name  of  Single- 
speech  Hamilton,  from  the  circumstance  of  having  delivered  an  oration  of 
much  promise  and  great  ability,  and  never  ajjain  opened  his  mouth  in  par- 
liament :  so  likewise  may  the  architect  of  one  of  the  most  original  and 
tasteful  buildings  in  London  be  designated  by  the  title  of  Single-house 
Wyatt,  from  his  only  public  work,  the  Trinity-house,  on  the  north  side  of 
old  Tower-hill,  now  called  Trinily-square.  If  John  Nash  be  more  poly- 
structiiral  than  Samuel  Wyatt,  the  latter  may  plead  that  although  his  pro- 
geny be  not  numerous,  his  single  production  is  a  lion. 

This  building  is  a  handsome  stone  and  brick  edifice,  and  extends  from 
Cooper's-row  on  the  east  to  Savage-gardens  on  the  west,  with  extensive 
lateral  fronts  to  both  of  these  streets,  and  consists  of  a  main  body  and  two 
wings.  The  principal  story  is  of  the  Ionic  order,  raised  upon  a  rusticated 
ground  story.  Above  the  windows  are  some  beautifully  sculptured  medal- 
lion portraits  of  George  III.  and  his  queen,  sculptured  panels  in  low  relief 
representing  genii  with  nautical  instruments,  and  four  of  the  principal 
lighthouses  on  the  coast.  These  sculptures  are  so  beautiful  in  style  and 
execution,  as  to  deserve  being  moulded,  and  casts  made  from  them  by  the 
Royal  Academy  for  the  use  of  their  students.  The  style  of  architecture 
used  in  this  building  is  neither  so  pure  as  that  selected  by  Sluart  for  the 
internal  portal  of  the  chapel  at  Greenwich,  so  pedantic  as  that  copied  by 
Wilkins  in  his  portico  of  Downing-college,  Cambridge,  nor  so  fanciful  as 
that  used  by  the  Adams  in  theAdelphi;  but  is  a  successful  adaptation  of  the 
Ionic  order  to  proporlions  of  his  own,  with  too  much  elaboration  of  foliage 
in  the  capitals,  trenching  on  those  of  the  Corinthian.  The  mechanical  exe- 
cution of  every  part  of  this  elegant  building  cannot  be  too  much  admired  ; 
so  beautiful  is  the  masonry  and  the  brickwork  of  its  exterior,  that  the  best 
workmen  both  in  brick  and  stone  would  find  models  for  imitation.  The 
first  stone  was  laid  September  12,  1703,  by  the  master,  assisted  by  the 
deputy-master  and  elder  brethren  of  the  corporation,  and  the  offices  opened 
for  business  in  1795. 

Among  the  latercotemporaries  of  Chambers,  Wyatt,  and  Taylor,  were— 
Thomas  Leverlon,  who  held  an  office  under  the  late  Mr.  Fordyce,  in  Ihe 
Crown-lands'  Revenue  department,  and  is  best  known  by  the  extensive  and 
substantial  mansion  called  Wotton-wood-hall,  in  Hertfordshire,  which  he 
designed  and  built  for  the  late  Paul  Benfield,  Esq.,  and  Grocers'-hall,  in 
the  city  ;— Richard  Jupp  who  held  the  important  office  of  architect  and 
surveyor  of  buiblings  to  the  East  India  Company,-— and  one  or  two  others 
of  lesser  eminence.  The  north  front  of  the  East  India-house  in  Leaden- 
hall-street  is  a  pleasing  instance  of  Mr.  Jupp's  taste  and  skill  in  his  pro- 
fession. It  is  of  considerable  extent  in  front,  and  of  greater  dimensions  in 
depth;  the  whole  building,  or  series  of  buildings,  cover  a  large  area  of 
ground  facing  Lime-street  on  the  east,  and  Leadenhall-market  on  the  west. 
The  principal  front  is  composed  of  a  six.-colunined  Ionic  portico,  slightly 
projecting  from  two  lateral  wings.  The  narrowness  of  the  street  in  front, 
and  the  great  value  of  the  ground  on  which  the  building  is  erected,  com- 
pcllfd  the  architect  to  adopt  tliis  flat  relief  of  bis  principal  front ;  but  he 
has  overcome  this  difficulty  with  great  ability,  by  constructing  a  deeply- 
receding  porch  or  inverse  portico  behind  the  columns,  which  gives  a  depth 
of  shadow  and  a  bold  relief  to  the  design,  while  it  all'ords  a  goodly  shelter 
to  Ihe  directors  and  other  members  of  the  establishment  from  the  easterly 
and  westerly  winds  whilst  waiting  for  their  carriages.  The  capitals,  beau- 
tifully carved  by  an  uncle  of  Sir  Richard  Westmacott,  our  eminent  English 
scslptor,are  a  free  and  artist-like  imitation  of  the  temple  of  ApoIloUidymajus. 
The  triangle  of  the  pediment  is  lilh-d  with  sculptures  in  entire  relief  by 
Banks,  of  which  it  is  not  too  much  to  say  that  they  exceed  any  ti-ures  in 
such  a  situation  that  have  yet  been  executed  in  England.  The  subject  is 
George  III.  in  Roman  imperial  armour,  protecting  the  commerce  and  inte. 


rests  of  the  company.  The  king  is  extending  his  shield,  placed  on  the  right 
arm,  over  the  principal  figure,  and  resting  with  his  left  on  a  sheathed  Roman 
sword.  This  circumstance  gave  rise  at  the  time  to  an  opinion  that  the 
artist  hud  worked  from  an  inverted  tracing  of  a  design  made  by  an  eminent 
painter,  who  was  well  known  to  have  furnished  designs  for  many  of  the 
sculptors  of  his  time.  The  artist,  however,  defended  himself  by  asserting 
tliat  the  king  being  represented  in  protecting  the  Arts  and  Peace,  the  attitude 
was  correct,  Ca,-sar,  however,  did  not  enter  the  senale-house  with  the 
cuirass,  sandals,  sword,  and  shield  of  the  warrior,  but  in  the  peaceful  toga 
and  laurel  crown,  with  which  it  is  said  he  covered  his  baldness.  On  the 
upper  acrotcrium  of  the  pediment  is  a  statue  of  Britannia,  and  on  the  tvfo 
lower,  figures  of  Europe  and  Asia. 

A  very  pretty  four-columned  Doric  portico,  in  a  pure  Greek  style,  forms 
a  suitable  sub  entrance,  through  a  well  proportioned  hall,  to  the  minor 
offices  in  Limeslreet,  and  shows  how  quickly  this  architect  imbibed  the 
pure  style  then  recently  introduced  by  Stuart,— for  he  had  been  originally 
educated  in  a  thorough  Roman  school.  Mr.  Jupp's  portions  of  this  build- 
ing were  began  in  1799,  and  finished  about  1805.  The  elevations  of  the 
gigantic  warehouses  which  he  erected  in  many  of  the  eastern  parts  of  the 
metropolis  are  very  harmonious  in  their  proportions,  and  exhibit  great  skill 
in  the  use  of  his  very  simple  materials  ;  gateways,  warehouse  doors,  win- 
dows, and  piers  constructed  of  simple  brick  and  stone. 

The  elder  Mr.  Dance,  whose  principal  works  have  been  before  described, 
left  an  able  successor  to  his  place  of  architect  to  the  city  of  London,  and 
to  his  professional  business,  in  his  son,  George  Dance  the  younger,  who 
received  the  honourable  addition  of  R.  A.  to  bis  name  from  the  Royal 
Academy  of  Arts,  and  was  appointed  to  the  chair  of  Regius  Professor  of 
Architecture  in  that  institution  ;  but  was  too  fond  of  enjoying  his  otium  cum 
dignilate,  ever  to  impart  his  knowledge  to  the  members  and  students  of  the 
Academy.  The  family  of  Dance  hold  an  honourable  station  in  English 
history ;  for,  in  addition  to  the  two  architects,  one  of  them  was  an  able 
comedian  in  the  lime  of  Garrick,  particularly  celebrated  for  his  persona- 
tion of  Falstalfand  other  fat  heroes  of  the  buskin,  to  which  his  corporeity, 
like  that  of  the  celebrated  Stephen  Kemhie,  lent  an  aid  that  no  stuffing 
could  accoiuplish.  Another,  Nathaniel,  became  eminent  ai  a  portrait 
painter,  and  was,  like  his  younger  relative,  an  R.A.  His  portraits  for 
identity  of  resemblance  and  character  of  the  person  represented  by  his 
pencil,  take  a  place  between  those  of  Reynolds  and  Romney  ;  less  grace- 
ful and  natural  in  colouring  tlian  the  former,  he  equalled  the  latter  in  all 
the  best  qualities  of  a  portrait  painter.  This  gentleman  resigned  his  di- 
ploma and  his  palette  for  a  baronetcy,  a  fortune,  and  a  change  of  name,  as 
Sir  Nathaniel  Dance  Holland.  Another  memb'^r  of  this  family  added  a 
singular  triumph  to  the  naval  glories  of  his  country,  by  saving  a  large  and 
valuable  homeward  bound  East  India  fleet,  under  his  command  as  senior 
captain,  and  therefore  commodore,  of  this  mercantile  squadron.  He 
manoeuvred  his  unweildy  and  richly-laden  ships  wiih  such  nautical  skill 
and  dexterity,  when  attacked  by  a  superior  French  Ueet  of  men  of- war  and 
frigates  under  the  command  of  Admiral  Linois,  defending  himself  with 
such  gallantry  and  well-directed  broadsides,  though  manned  by  a  company 
of  merchant  seamen  and  Lascars,  suflicient  only  to  work  and  not  to  fight 
his  ships,  that  the  French  admiral  retired  from  the  contest  with  serious  loss 
and  discomfiture.  This  gallant  action,  which  stands  completely  by  itself 
in  naval  history,  procured  for  its  hero  the  honour  of  knighthood  and  per- 
sonal tlianks  from  his  sovereign,  a  vote  of  thanks  and  an  hunourable  re- 
ward from  the  East  India  Company,  and  ihe  acclamations  o(  all  Iiis  admir- 
ing countrymen.  Tiie  English  have  a  propensity  to  give  familiar  tilles  to 
their  favourites,  naming  oue  the  Hero  of  Acre,  another  Nelson  of  the  Nile, 
the  Cock  of  the  Rock  to  the  gallant  defender  of  Gibraltar ;  so  Uiey  named 
Sir  Nathaniel  Dance  the  Fighting  Ingy  (India)  man. 

To  return  to  our  subject,  the  younger  Mr.  Dance  designed,  among  other 
buildings  of  lesser  note,  two  prisons  for  the  corporation  of  London — New- 
gate, and  Giltspur-streel  Compter ;  the  former  is  situated  at  the  corner  of 
Newgate-street  and  the  Old  Bailey,  and  derives  its  name  from  ihe  ancient 
city  gate  so  called,  which  stood  across  Newgate-street,  between  Aldersgate 
and  Ludgate.  It  was  a  jirison  of  great  antiquity,  and  as  late  as  1457, 
Newgate,  and  not  the  Tower,  was  the  prison  for  the  nobility  and  great 
officers  of  state.  Being  much  damaged  by  the  fire  of  London,  it  was  re- 
paired and  beautified  by  Sir  Christopher  Wren,  in  lG7:i.  In  oue  of  tite 
niches  was  a  figure,  representing  Liberty,  with  the  word  Libertns  inscribed 
upon  her  cap,  and  with  a  cat  at  her  feet,  in  allusion  to  the  story  of  Sir 
Richard  Wlnitington,  who  bcquealhed  a  suflicient  sum  to  rebuild  this  gate, 
which  was  satisfactorily  done  by  his  executors  in  1-123.     This  statue,  with 
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another  of  similar  rude  sculpture,  are  preserved  \a  two  niclies  in  the  Old 
Bailey  front  of  the  present  building. 

On  tlie  removal  of  all  the  city  gates  except  Temple-bar,  the  corporation  of 
London  resolved  on  building  a  new  and  mure  capacious  prison,  in  the 
room  of  Newgate  and  Ludgate,  the  latter  of  wliich  was  appropriated  solely 
for  debtors  who  were  citizens  of  London.  .The  duty  devolved  upon  Mr. 
Dance,  the  city  surveyor,  who  accordingly  prepareil  his  designs,  and  the 
first  stone  was  laid  on  iNIay  23,  1770,  by  the  lord  mayor  (Alderman  Beck- 
ford.)  This  was  the  last  public  act  of  this  eminent  and  patriotic  citizen. 
The  prison  w^s  broken  into  by  the  rioters  In  1781),  the  prisoners  set  free, 
.ind  the  Interior  burned.  It  was  speedily  repaired,  and  after  several  recent 
improvements  and  alterations  has  become  the  city  and  county  felons'  gaol. 
On  a  continuous  rusticated  ground  story  are  erected  a  central  building 
and  two  wings,  deeply  recessed  from  each  other,  and  producing  thereby  an 
harmonious  proportion  of  light  and  shade;  The  governor's  house  a»d 
offices,  some  of  which  have  been  occasionally  used  f  )r  slate  prisoners  under 
punishment  for  political  offences,  occupies  the  central  building,  and  in  the 
solid  wall  between  it  and  the  wings  are  constructed  doors  of  solemn  and 
gloomy  aspect,  leading  to  tlie  two  different  departments  of  the  prison.  Over 
these  doors  are  representations  in  sculpture  of  fetters,  clialns,  and  hand- 
cuffs, such  as  were  formerly  in  use  for  felons.  These,  with  the  entrance- 
doors  and  windows  to  the  governor's  house,  are  the  only  apertures  next  the 
street,  and,  with  the  coarse  chamferred  rusticated  stones  of  which  the 
building  Is  composed,  and  the  massive  modillion  cornice  and  plain  blocking 
course  with  which  It  is  surmounted,  give  an  air  of  sombre  melancholy 
appearance  to  the  buildlug,  truly  characteristic  of  the  purpose  for  which  it 
was  erected.  Indeed,  It  may  be  considered  as  one  of  the  most  characteris- 
tic, designs  that  ever  emanated  from  an  architect's  mind.  When  viewed 
from  the  western  end,  from  which  tlie  lateral  front  next  Newgate-street 
being  that  of  the  north  wing,  with  Its  deep  recesses  terminating  with  the 
south  wing  next  the  court-yard,  which  separates  it  from  the  sessions-house, 
the  merits  of  the  design  are  peculiarly  striking. 

The  other  prison,  that  called  Glltspur-street  Compter,  owes  Its  origin  to 
the  same  cause  as  the  former,  and  was  erected  In  the  stead  of  two  or  three 
smaller,  dilapidated,  and  less  commodious  houses  of  detention.  It  is  situated 
on  the  eastern  side  of  CTlltspur-street,  In  a  line  northward  of  Newgate. 
The  elevation  is  composed  of  a  centre  and  two  wings  projecting  from  the 
main  body  of  the  building,  which  Is  of  Portland  stone,  laid  in  rusticated 
courses,  and  as  It  is  more  a  house  of  correction  for  misdemeanors,  and  for 
the  detention  of  untried  prisoners  till  taken  before  a  magistrate,  than  a 
penal  gaol,  it  has  a  series  of  small  semicircular  headed  windows,  and  a 
single  central  door  next  the  street.  Fur  the  same  reasons,  the  design  Is 
less  gloomy,  and  also  less  picturesque,  than  its  more  solemn  neighbour ; 
yet  it  is  au  excellent  and  very  appropriate  design. 

The  Lunatic  Asylum  of  St.  Luke's,  Middlesex,  Is  another  work  of  the 
same  architect,  the  original  building,  which  was  established  by  voluntary 
contributions,  as  an  improvemeat  upon  the  royal  hospital  of  Bethlehem, 
being  taken  down  to  make  way  for  the  new  square  and  other  buildings  on 
the  FInsbury  estate  of  the  corporation  of  London.  It  stands  on  the  north 
side  of  Old'Street-road,  and  is  au  extensive  and  lofty  building,  consisting 
of  a  centre  and  two  wings,  bearing  a  just  and  harmonious  proportion  to 
each  other,  and  to  the  buildings  which  unite  them.  They  are  divided  into 
a  series  of  semicircular  recesses  and  piers.  The  semicircular  part,  which 
is  near  the  ceiling  of  each  story,  gives  light  and  air  to  the  cells  without  ex- 
posing the  unhappy  inmates  to  the  gaze,  and  ofien  derision,  of  the  multi- 
tude, as  was  the  case  in  the  old  hospital  in  Moorfields.  Its  whole  aspect 
is  commanding  and  highly  characteristic  of  the  use  to  which  it  is  designed, 
and  shows  how  far  genius  may  use  even  the  plainest  materials — this  build- 
ing being,  like  many  of  Palladio's,  plain  brick  and  a  few  simple  stone 
dressings;  and  It  is  not  too  much  to  say  that  few  buildings  in  our  metro- 
polis, or  perhaps  in  Europe,  surpass  this  for  uuity  and  appropriateness  of 
style. 

The  Royal  College  of  Surgeons,  on  the  south  side  of  LIncoln's-lnn-fields, 
is  another  example  of  the  genius  of  this  tasteful  architect.  The  building 
is  very  extensive,  occupying  a  large  frontage  next  LIncoln'sinu-fields,  and 
a  great  depth  lo  its  south  front  in  Portugal-street.  The  principal  front  is 
decorated  by  a  six-columned  portico  of  the  Ionic  order,  tastefully  adapted 
from  the  Illssus,  with  a  proper  entablature  and  acroteria.  In  the  frieze  is 
inscribed—"  Collegium  Regale  Chirugorum." 

Upon  the  acroteria  above  the  entablature  are  a  row  of  antique  bronze 
tripods,  attributes  of  Apollo  Medicus,  the  ancient  tutelary  god  of  surgery. 


Over  the  centre  intercolumniation  is  a  massive  shield,  on  which  is  sculp- 
tured the  armorial  bearings  of  the  college,  supported  by  two  classical 
figures  of  /Esculaplus,  with  his  club  and  mystic  serpent.  In  the  interior 
are  a  spacious  and  handsome  museum,  board  and  council-rooms,  libraries, 
conversation  rooms,  a  handsome  hall,  and  domestic  apartments. 

The  Royal  Academy  thought  so  well  of  the  principal  front  of  this  build- 
ing, as  to  propose  It  as  a  tit  subject  for  the  competition  of  Its  architectural 
students,  who  were  required  to  present  two  drawings,  one  In  outline,  Ggurcd 
fi'om  actual  measurement,  and  the  other  shaded  and  tinted;  when  their 
first  silver  medal  was  awarded  for  the  best  drawings  to  Mr,  George  Allen, 
whose  premature  death  was  mentioned  in  these  pages  a  few  months  since. 

The  college  have  recently  made  large  additions  and  improvements  to  this 
building,  by  adding  two  columns  to  the  portico,  an  additional  length  on  the 
front,  and  many  alterations  in  the  interior,  under  the  direction  of  James 
Barry,  Esq,,  R,A.,  architect  of  the  new  Houses  of  Parliament, 

The  gallery  of  the  British  Institution,  in  Pail-Mall,  Is  another  instance 
of  this  architect's  taste  and  invention.  The  principal  front  is  amenable  to 
no  architectural  law  ;  yet  It  Is  a  beautiful  architectural  composition.  The 
picture  galleries  are  harmonious  in  proportion  and  well  lighted.  It  was 
originally  built  for  the  tirst  Alderman  Boydell,  for  the  reception  of  the  pic- 
tures that  were  painted  at  his  expense,  for  his  splendid  edition  of  Shak- 
speare;  and  was  called,  until  Its  present  occupancy,  "The  Shakspeare 
Gallery."  Its  use  was  indicated  by  one  of  the  most  elegant  pieces  of  sculp- 
ture ever  executed  In  modern  times,  representing  the  apotheosis  of  Shak- 
speare, by  Banks. 

The  south  front  of  Guildhall,  another  work  of  this  architect,  has  received 
much  censure  from  not  having  fallen  within  the  rules  of  any  style  of  Pointed 
architecture  hitherto  executed.  That  Mr,  Dauce  was  not  ignorant  of  th« 
proportions  of  Gothic  architecture,  although  he  might  not  worship  It  with 
all  the  fervour  of  the  black-letter  Dr.  Dryasdusts,  may  be  proved  by  his 
able  restoration  of  the  ancient  church  of  St.  Bartholomew  the  less,  before 
the  rebuilding  of  the  interior  by  Mr.  Hardwick.  ,  The  fapade  of  Guildhall 
belongs  to  no  style,  and  is  amenable  to  no  laws ;  but  may  be  considered  as 
a  fanciful  dream  of  its  inventor,  composed  of  civic  ornaments  of  swords  and 
maces,  caps  of  maintenance,  shields,  and  other  civic  heraldry,  embellished 
witli  windows  neither  Gothic  nor  Hlndiistauee,  but  a  mixture  of  both,  as 
if  some  of  the  pictures  of  his  eastern  friends,  Hodges  and  Daoiells,  with 
some  of  VV^ren's,  had  been  floating  before  his  eyes  like  dissolving  views. 
The  porch  Is  surmounted  by  a  row  of  queer-looking  ornaments,  resembling 
nothing  so  much  as  the  back  flaps  of  George  the  Third's  life-guards.  It  is, 
however,  a  picturesque  and  most  original  composition.  Whatever  faults 
may  be  attributed  to  Mr.  Dance's  front  to  the  Guildhall,  they  are  more 
than  compensated  for  by  his  well-proportioued,  original,  and  elegant  cham- 
ber erected  for  the  meetings  of  the  common  council  of  the  city  of  London. 
The  room  is  of  the  proportion  of  two  cubes,  the  centre  being  giveu  to  the 
body  of  the  court,  on  the  floor  of  which  are  ranges  of  seats  for  the  com- 
moners. The  western  half-cube  Is  raised  above  the  level  of  the  court,  and 
is  appropriated  to  the  chair  of  Ihe  lord  mayor,  a  bench  on  either  side  for 
the  aldermen,  recorder,  and  sheriffs,  with  a  seat  and  table  below  for  the 
accommodation  of  the  town-clerk,  the  common  crier,  and  the  clerk  of  the 
court.  The  eastern  half-cube  is  separated  from  the  body  of  the  court  by  a 
bar,  at  which  counsel,  petitioners,  and  other  persons  who  have  to  address 
the  court,  appear.  From  the  door  below  the  bar  is  a  passage  leading  to  a 
commodious  reporters'  box  at  the  further  end ;  and  at  the  eastern  end  of  the 
chamber  Is  a  spacious  gallery  for  persons  wishing  lo  hear  the  debates, 
which  is  free  to  every  one  so  long  as  there  is  room.  The  centre  of  the  court 
is  covered  by  au  elegantly-proportioned  spherical  cupola,  supported  on 
four  segmental  arches,  and  lighted  from  above  by  a  capacious  circular 
lantern.  In  the  spandrels  under  the  cupola  were  formerly  four  allegorical 
figures,  palnled  by  Richard  Westall,  R.A.,  but  being  much  injured  by 
damp  were  removed.  At  the  upper  end  of  tlie  chamber  over  the  lord 
mayor's  chair  Is  a  fine  marble  statue  of  George  III,,  executed  by  Chantrey, 
at  a  cost  of  upwards  of  3,000/,  Under  each  pendentive  of  the  cupola  is  a 
marble  bust  on  a  lofty  pedestal  of  Nelson,  Wellington,  and  Granville 
Sharpe.  The  walls  are  decorated  with  several  fine  historical  pictures  and 
portraits,  many  of  which  were  the  gift  of  the  first  Alderman  Boydell, 

One  more  building  of  this  Mr,  Dance  must  be  mentioned,  for  the  bold 
originality  with  which  he  violated  one  of  the  first  principles  of  his  art,  and 
which  may  be  condemned  by  Palladian  pedants,  as  the  Dryasdusts  have 
his  Guildhall-Gothic — namely,  the  little  church  of  St,  Alphage,  in  London- 
wall.  The  ancient  church  on  this  spot  escaping  the  fire  of  London, 
became,  about  the  time  the  additions  to  Guildhall  were  proceeding,  so 
dilapida'.ed,  that  it  was  rebuilt  from  this  architect's  designs.    The  singn- 
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larity  above  alluded  to  consists  in  having  elliptical  columns,  instead  of 
circular,  where,  being  attached  to  the  wall  in  a  very  narrow  street,  great 
projection  could  not  be  obtained  ;  and  consequently  produce  a  better  effect 
of  liglit  and  shade,  from  the  depth  of  the  undercutting,  than  either  pilas- 
ters or  semicircular  columns. 

Although  C'arlton-house,  the  palace  of  George  IV.  when  Prince  of 
IValcs,  has  been  removed,  and  the  Theatre  Royal  Drury  Lane  which  pre- 
ceded the  present  one  has  been  burnt  down,  they  both  possessed  architec- 
tural qualities  too  great  to  suffer  the  name  of  their  architect,  Henry  Hol- 
land, to  pass  unnoticed.  The  former  consisted  of  a  centre  and  two  pro- 
jecting wings;  the  portico  was  six-columned,  of  the  Coriuthian  order, 
selected  from  the  temple  of  Jupiter  Stator  at  Rome,  the  capitals  of  which 
are  singular  for  the  intertwiuing  of  the  inner  volutes.  This  portico  was 
l>resented  by  George  IV.,  on  the  taking  down  of  Carlton-house,  to  the 
trustees  of  the  National  Gallery,  and  were  adapted  by  Mr.  Wilkins,  the 
architect  of  that  edifice,  to  the  central  building.  Brury  Lane  Theatre,  that 
was  celebrated  for  the  triuniphs  of  Mrs.  Siddons,  the  Kembles,  and  Sheri- 
dan, its  talented  proprietor,  was,  in  their  opinion,  and  that  of  all  theatrical 
critics,  the  very  beau  ideal  of  a  dramatic  theatre  ;  nor  has  its  equal  been 
since  erected  in  England.  On  the  summit  of  this  stupendous  edifice,  the 
architect  had  erected  a  lofty  octagon  tower,  somewhat  resembling  the 
Temple  of  the  Winds  at  Athens,  the  apex  of  which  he  surmounted  by  a 
colossal  statue  of  Apollo  with  his  lyre,  as  the  god  of  music  and  dramatic 
poetry.  It  is  singular  that,  at  the  awful  conflagration  which  consumed 
this  truly  national  structure,  and  caused  the  House  of  Commons  to  adjourn 
its  proceedings  in  pity  to  the  misfortunes  of  their  brother  senator,  con- 
sidering it  a  general  calamity, — the  statue  of  the  god,  surrounded  by 
flames  that  reached  far  above  its  head,  and  looking  as  if  in  the  crater  of  a 
volcano,  was  almost  the  last  object  that  fell  with  a  death-like  crash  amidst 
the  fiery  mass  that  was  blazing  in  the  pit  of  this  once  elegant  theatre. 
This  architect  also  built  'the  first  Pavilion  at  Brighton,  for  the  Prince  of 
Wales.  It  was  a  neat,  unassuming,  sea-side  villa,  decorated  with  a  few 
Ionic  columns,  like  those  of  the  Ilissus.  This  building  also  met  the  fate 
of  Carlton-house,  and  was  taken  down  to  make  way  for  the  present 
heterogeneous  structure. 

One  of  his  buildings,  however,  did  escape  destruction — Melbsurne- 
house,  Mhitehall.  It  occupies  a  large  space  of  ground  between  the  Horse 
Guards  and  the  Treasury,  with  two  fronts— one  towards  the  public  street, 
AVhitehall,  and  the  other  facing  the  Wall  in  St.  James's-park.  The 
entrance-front,  next  Whitehall,  is  decorated  by  a  four-columned  Ionic 
portico,  of  the  Ilissus  order,  which,  extending  to  the  curb-stone  of  the 
footpath,  allows  carriages  to  come  close  to  its  plinths,  and  set  down 
visitors  under  its  roof.  The  footpath  is  continued  under  it,  which  often 
affords  to  passengers  a  friendly  shelter  from  the  rain.  Right  and  left  of 
the  portico  are  columns  of  the  same  height  and  proportion,  detached  from 
the  wall,  with  projecting  entablatures  profiled  over  them,  which,  with  the 
great  projection  of  the  portico,  give  a  play  of  light  and  shade  too  seldom 
fuund  in  the  street-fronts  of  our  public  buildings.  This  front  has  no  other 
aperture  but  the  entrance-door,  which  opens  into  a  spacious  hall,  covered 
by  a  spherical  cupola,  which  leads  to  the  internal  apartments  of  the  man- 
sion. It  was  built  for  the  late  Duke  of  York,  and,  from  the  circumstance 
of  the  somewhat  overwhelming  appearance  of  its  huge  cupola,  which 
seems  almost  to  crush  the  little  portico  beneath,  it  gave  rise  to  a  ludicrous 
saying,  that  I\Ir.  Holland  had  lodged  the  Duke  of  York  in  the  roundhouse, 
and  the  Prince  of  Wales  iu  the  pillory.  The  latter  remark  alluded  to  the 
long  Ionic  screen  that  separated  the  courtyard  of  Carlton-house  from  Pali- 
Mall,  through  which  the  portico  and  the  two  win^s  seemed  to  peep  like 
the  head  and  two  hands  of  a  prisoner  in  that  iustrumeut  of  punishment. 
On  the  nothing-to  do  appearance  of  these  columns,  an  Italian  architect, 
the  elder  Bonomi  I  believe,  inscribed  the  following  epigrammatic  question 
and  answer:  addressing  one  of  the  isolated  trunks,  he  asks — '^  Cara  co- 
lonna  chefate  qua  ?"  to  which  he  makes  the  stone  reply—"  Nun  miiiamo  in 
lerita.'"  I  quote  from  memory  and  hearsay,  and  know  not  into  what 
Charivari  of  the  day  to  refer  for  a  correct  version,  if  in  error.  Mr.  Hol- 
land's other  works  were  on  and  about  the  great  building  speculation  of 
Sloane-slreet  and  its  neighbourhood,  and  may  be  regarded  in  a  similar 
light,  as  to  architectural  character,  to  those  of  the  Adams  in  the  Adelphi. 

As  it  has  been  customary  to  give  ndditions  to  the  names  of  eminent 
princes,  such  as  Louis  the  Gceat,  Charles  the  Bald,  Richard  the  Lion- 
hearted,  so  a  colemporary  biographer  of  the  Brunswick  family  proposes 


to  call  the  successor  of  George  III.  "  George  the  Magnificent."  Ai 
regent  and  sovereign  of  these  kingdoms,  he  exhibited  a  love  for  arcliitec- 
tular  splendour  more  capricious  than  tasteful.  Gaudiness  was  more  es- 
teemed than  elegance,  and  George  the  Magnificent  delighted  more  in  the 
costly  extravagance  of  the  Bioclesian  school,  than  in  the  tasteful  grandeur 
of  Pericles  and  Phidias.  John  Nash  was  exactly  the  architect  to  the 
regent's  mind  ;  and  gilded  profusion  usurped  the  place  and  overlaid  the 
purer  taste  that  had  been  introduced  by  Chambers,  Wyatt,  Stuart,  Uanoe, 
and  Holland.  Hence,  George  IV.  preferred  the  gorgeous  profusion  of  the 
Roman  Bchool  in  its  decline,  to  the  sublimer  truths  of  the  Athenian  in  its 
greatest  purity  ;  hence,  he  preferred  the  pretty  beauties  of  the  Dutch  and 
Flemish  masters,  to  the  sober  and  less  apparent  magnificence  of  the  Roman 
school ;  hence,  he  preferred  cabinets  and  bijouterie  to  works  of  sterling 
merit;  hence,  he  preferred  Canova  to  Phidias;  and  hence,  all  the  bad 
taste  that  emanated  from  the  patronage  of  George  the  Fourth,  He  deco- 
rated all  the  lower  apartments  of  Carlton-house,  low  in  height  as  well  as 
in  situation,  with  Corinthian  columns,  redolent  with  burnished  gold  from 
abacus  to  plinth  ;  so  bright,  indeed,  that  their  proportions  could  not  be 
scanned,  and  their  only  excellence  were  their  extreme  cost.  This  suite  of 
apartments,  which  were  level  with  the  gardens  next  St.  James's  park,  and 
beneath  the  splendid  suite  of  state  apartments  designed  by  Holland  for 
levees  and  other  regal  purposes,  were  furnished,  by  the  architect,  the 
cabinet  maker,  the  carver  and  gilder,  the  upholsterer  and  carpet  maker, 
with  almost  Tiberian  luxury,  for  the  personal  use  and  comfort  of  the  regent 
and  his  favourites,  who  could  make  their  exits  and  entrances  by  the  back 
way  in  the  park,  without  ever  going  up  to  the  public  and  royal  part  of  the 
regent's  palace.  This  costly  and,  as  Holland  left  it,  tasteful  edifice,  he 
swept  away,  and  pulled  down  Buckingham  house,  the  favourite  residence 
of  his  father,  to  make  way  for  the  present  Buckingham-palace,  which  all 
the  patchings  of  Blore  have  not  been  able  to  lick  into  decent  shape  : 
neither  has  it  a  tasteful  exterior  nor  a  comfortable  interior,  as  the  com- 
plaints made  to  Parliament,  of  the  want  of  domestic  accommodation, 
fully  prove.  He  removed  the  pretty  Pavilion  at  Brighton  for  the  capri- 
cious nondescript  which  now  so  expensively  occupies  its  place.  Before 
the  removal  of  Carlton-house,  when  George  IV.  entertained  the  greatest 
assemblage  of  princes  and  warriors  that,  perhaps,  ever  met  together  at  the 
English  court,  after  the  great  and  terrible  triumph  of  Waterloo,  the  enter- 
tainments were  both  extravagant  and  childish.  A  canal,  filled  with  real 
water  and  living  fish,  meandered  among  the  tureens  and  plateaux  of  the 
dinner  table,  till  the  unfortunate  sufferers  were  killed  and  nearly  cooked 
by  the  heat  of  the  soups,  the  viands,  and  the  entn'es.  There  was  also 
erected  in  the  gardens  a  circular  revolving  temple  or  tent,  moved  by  in- 
visible machinery,  designed  by  the  chief  architect  whom  the  prince 
deigned  to  honour,  for  the  admiration  of  the  imperial,  royal,  and  gallant 
visitors  to  the  regent  of  England.  This  building  is  now  applied  to  a  very 
useful  purpose,  being  the  model-room  at  Woolwich-arsenal.  There  was 
also  a  fragile  Chinese  bridge  thrown  over  the  canal  in  St.  James's-park, 
which,  had  it  been  consumed  by  the  illuminating  lamps  that  showed  its 
barbaric  proportions  to  the  gazing  multitude,  as  it  was  threatened,  it 
would  have  been  spared  the  disgrace  of  a  sarcasm  and  an  early  destruc- 
tion from  premature  decay.  When  Canova,  shortly  afterwards,  visited 
this  country,  partly  to  view  our  metropolis,  and  principally  to  feast  his 
eyes  upon  the  unequalled  beauties  of  the  Elgin  marbles,  he  was  accom- 
panied in  most  of  his  perambulations  by  an  amiable  and  eminent  living 
architect,  whose  name  I  may  not  mention  without  permission.  He  was  »o 
delighted  with  the  simplicity  and  durable  construction  of  Walerloo-hridge, 
that  he  demanded  of  his  guide  if  it  were  not  built  at  the  public  expense  ? 
He  was  informed  that  it  was  erected  by  private,  untitled  individuals ;  but, 
if  he  would  accompany  him  a  short  distance,  he  would  show  him  one  built 
by  royal  command  at  the  public  expense,  "  from  the  designs  and  under  the 
superintendence" — to  borrow  a  favourite  expression  of  our  craft— of  the 
chief  architect  to  the  crown.  He  took  his  friend  Canova  to  St.  James's- 
park,  he  pointed  with  supreme  derision  to  the  pagoda  bridge,  and  ex- 
claimed— "  Behold  the  work  1" 

Nash  must  not,  however,  be  judged  by  these  royal  puerilities ;  for  do 
man  should  be  estimated  by  the  worst,  but  by  the  best  of  his  works,  unless 
the  former  so  far  preponderate  as  to  overwhelm  the  latter.  Regent  street 
and  the  Kegent's-park  will  cany  the  names  of  George  IV.  and  John  Nash, 
as  patron  and  architect,  with  considerable  applause  to  a  late  posterity. 
The  clearing  away  of  the  narrow  streets,  dirty  alleys,  and  filthy  courts, 
without  sewers  or  underground  water-courses — a  very  honeycomb  of  fees- 
pools,  and  hive  of  sordid  abominations — that  existed  between  Oxford- 
street  and    l^all-Mall,  to  make   way  for  a  broad,  haudsome,  and   varied 
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thoroughfare,  from  the  New-road,  Marylebone,  through  the  handsome 
cul  de  sac,  Porllaiid-iilace  to  St.  James's-park,  is  not  only  a  work  of  great 
sauilary  welfare  to  that  portion  of  the  metropolis,  and  has  opened  a  neces- 
sary thoroughfare  from  Westminster  to  the  wealthy  district  of  Marylebone, 
hut  is  one  of  the  greatest  architectural  improvements  that  have  taken  place 
in  the  metropolis  between  the  reigns  of  Charles  II.  and  George  IV.  The 
great  sewer  alone  that  extends  from  Portland-place  to  Whitehall,  and 
purifies,  by  its  various  branches,  a  portion  of  the  metropolis  equal  in 
extent  to  many  a  city,  would  have  done  honour  to  the  names  of  Agrippa 
and  Cato  the  Censor. 

The  expense  of  purchasing  the  ground  and  properly,  and  interests  upon 
it,  was  enormous  ;  but  the  calculations  of  the  architect,  and  the  powerful 
support  he  received  from  his  royal  patron,  enabled  him  to  accomplish,  after 
many  and  annoying  obstructions,  this  vast  undertaking.  When  the  plan 
for  the  street  and  the  sewer  was  completed,  the  ground  was  oB'ered  to 
public  bodies  or  individuals,  under  severe  restrictions  as  to  external  design 
and  quality  of  materials,  at  heavier  ground  rents  than  had  ever  before  been 
paid  for  houses  of  retail  business.  Sites  for  public  and  private  buildings 
were  taken,  as  the  speculators  or  builders  required  ;  and  as  fast  as  por- 
tions of  the  main  street  were  finished,  and  became  connected  with  lateral 
streets,  they  were  opened  to  the  public. 

Nash  did  not  compel  any  of  the  lessees  to  employ  him  as  their  archi- 
tect, but  left  every  one  to  make  their  own  choice,  reserving  to  himself  and 
the  commissioners  for  carrying  the  works  into  execution  a  riglit  of  reject- 
ing such  plans  as  did  not  accord  with  the  intended  style  of  the  street. 
From  this  cause  arises  the  pleasing  variety  that  distinguishes  Regent-street 
from  the  monotony  of  many  of  its  more  opulent  northern  neighbours. 
Instead  of  single  houses,  it  consists  of  many  fine  rows  of  houses,  some  of 
which  would  not  disgrace  a  palace  or  royal  residence,  and  might  be  taken 
for  such  did  not  the  subdivisions  of  the  shops  or  offices  show  their  applica- 
tion. Hany  of  these,  as  Waterloo-place,  the  Quadrant  that  leads  from  it 
to  Regent-street,  the  mansion  that  he  built  for  himself  on  its  eastern  side 
and  some  of  the  best  connected  series  of  houses,  and  the  two  Circusses, 
that  connect  the  great  crossings  of  Piccadilly  and  Oxford  street  by  a  con- 
tinuation of  the  main  street  to  Langham-place,  are  from  the  designs  of 
Nash.  Some  of  these,  to  hasten  the  completion  of  the  work,  he  undertook 
himself  as  a  building  speculator,  which  neither  amended  his  fortune  nor 
increased  his  comforts;  but  Nash  was  a  bold,  enterprising  man,  and  had  a 
spirit  not  easily  daunted  by  difficulties.  The  other  architects  who  princi- 
pally contributed  to  this  great  undertaking  were  Soane,  who  will  be  men- 
tioned hereafter,  C.  R.  Cockerel),  the  younger  Repton,  Decimus  Burton,  the 
two  Smirkes,  and  the  elder  Abraham,  who  being  happily  in  the  land  of  the 
living,  their  works  do  not  come  into  this  portion  of  our  history,  which  will 
close  with  the  works  of  our  respected  predecessors. 

Nash's  other  great  work,  the  Refent's-park,  shows  the  talent  of  this 
eminent  artist  to  great  advantage.  The  arrangement  of  the  roads,  canal, 
lake, and  plantations,  which  were  all  finished  and  in  a  growing  state  before 
scarcely  a  house  was  erected,  exhibits  the  power  of  Nash's  mind  in  grasp- 
ing a  whole,  and  his  taste  as  a  landscape  artist  to  great  advantage.  So 
little  did  he  care  about  the  minor  details  of  his  art,  that  he  either  knew 
not  or  contemned  the  differences  between  the  schools  of  Greece  and  Rome; 
for  once,  when  engaged  in  a  conference  with  him,  relative  to  the  galleries 
of  the  Society  of  lirilish  Artists,  which  he  built  from  my  designs,  he 
inquired  why  I  spoke  disparagingly  in  the  "  Annals  of  the  Fine  Arts," 
of  his  architectural  taste, — he  was  asked  if  he  really  preferred  the  mean 
and  meagre  capitals  that  he  had  employed  in  the  exterior  of  his  own  house 
in  Dover-street,  and  in  the  porticoes  of  Waterloo-place,  over  those  of 
the  Ilissus?  He  replied,  that  an  Ionic  was  an  Ionic,  and  he  did  not 
care  which  his  draughtsmen  used.  But  it  is  remarkable  that  he  ever 
after  employed  the  latter,  as  may  be  seen  in  the  before-mentioned  two 
Circusses,  and  some  of  the  more  northern  buildings  of  this  street. 

This  beautiful  and  highly-deiorated  park  bears  testimony  to  the  liberal- 
ity of  Nash's  great  patron,  who  not  only  dedicated  this  portion  of  the 
crown  lands,  previously  known  as  Marylebonepark,  to  the  public,  but 
presented  the  magnificent  royal  library  of  his  father  to  the  British  Museum, 
and  avSplendid  collection  of  casts  from  some  of  the  finest  antique  statues 
in  Rome  to  the  Royal  Academy,  for  the  use  and  benefit  of  the  British 
public.  The  Regent's-park  is  bounded  on  the  south  by  the  New-road, 
from  which  it  has  five  entrances,  two  between  the  east  and  west  sides  of 
Park-square,  opposite  Park-crescent,  Portland-place  ;  one  between  Ulster- 
terrace  and  York  terrace  ;  one  opposite  Marylebone  church,  called  York- 
gale  ;  and  another  opposite  Baker-street,  between  Cornwall-terrace  and 
Clarence-terrace  ; — on  the  west  by  a  new  road  leading  to  Lisson-grove  ; 


on  the  north  by  Primrose-hill ;  and  on  the  west  by  streets  reaching  to  tba 
Hampsteadroad.  The  Regent's-canal  encircles  nearly  the  northern  half, 
carried  through  a  beautifully-planted  valley.  In  the  centre  is  a  circular 
road,  called  the  Ring,  within  which  are  the  beautiful  gardens  of  the 
London  Botanical  Society. 

The  principal  terrace  s  and  buildings  that  surround  or  stand  within  the 
park  are  chiefly  from  the  designs  of  Nash  himself,  and  two  or  three  by 
living  architects  ;  but  the  limits  of  this  work  do  not  permit  more  than  a 
brief  mention  of  some  of  the  best,  which  are — York-gale  and  terrace ; 
Sussex  and  Clarence  terraces,  named  alter  two  of  the  prince  regent'? 
brothers ;  Cornwall-terrace,  named  after  the  second  tille  of  the  heir- 
apparent  to  the  British  throne ;  Hanover-terrace,  after  the  reigning  family ; 
the  menagerie  and  gardens  of  the  Zoological  Society  ;  the  royal  hospital 
of  St.  Katherine,  removed  from  the  site  now  occupied  by  the  St.  Kathe- 
rine's  docks;  the  Colosseum,  a  building  more  resembling  the  Pantheon  of 
Agrippa  th  an  the  gigantic  structure  whose  name  it  assumes;  the  Diorama, 
and  the  villas  of  the  late  Marquis  of  Hertford,  Sir  Herbert  Taylor,  Lady 
Arbuthnot,  and  that  of  the  late  Mr.  Burton,  called  the  Holme,  beautifully 
overlooking  the  spacious  lake,  and  a  few  others  of  less  distinction.  Of 
Mr.  Nash's  other  works,  which  are  tolerably  numerous,  the  limits  fixed  to 
this  concise  history  will  not  allow  me  even  to  name  :  many  of  them  are 
some  extensive  mansions  and  villas,  town-halls,  and  similar  buildings, 
principally  in  Kent  and  Sussex,  which  are  all  marked  by  bis  peculiar 
taste,  which  was  neitiier  pure  by  nature  nor  refined  by  study.  He  was 
rather  a  great  building  projector  than  a  tasteful  artist.  His  taste  in  land- 
scape gardening,  which  combines  the  beauties  of  Kent  and  Brown,  founded 
upon  the  purest  English  models,  was  less  artificial  than  those  of  Le  Notre 
and  other  masters  of  the  French  school,  whose  formalities  are  proverbial. 
Nash  lived  to  a  Nestorian  age,  and,  if  unlike  Wren  in  anything  else,  he 
died,  like  him,  neglected. 

A  few  works  of  some  celebrity  must  be  introduced  rather  parenthe- 
tically, and  more  briefly  than  I  could  have  wished.  The  Auction-mart  at 
the  bottom  of  Bartholomew-lane,  opposite  the  north-east  coiner  of  the 
Bank  of  England,  occupies  a  situation  too  public  for  its  slender  pretensions 
to  either  taste  in  design  or  skill  in  adaptation  ;  the  staircase,  which  leads 
from  the  hall  to  the  numerous  public  auction-rooms  in  the  upper  stories, 
is  narrow,  sleep,  and  dangerous  to  a  fault— in  that  portion  of  a  public 
building  which,  above  all  others,  ought  to  be  capacious  and  easy  of  access. 
It  was  erected  from  the  designs  of  the  late  Mr.  John  Walters,  who  ob- 
tained the  honour  of  being  selected  from  a  numberof  hiscotemporary  archi- 
tects, as  the  author  of  the  best  design  submitted  to  a  committee  of  auc- 
tioneers. This  architect  also  designed  Stepney  new  church,  situated  at 
the  rear  of  the  London-hospital,  Mile-end.  It  is  in  the  later  Pointed 
style,  which  appears  more  congenial  to  the  architect's  taste  than  those  of 
Greece  and  Rome,  for  it  is  altogether  belter  as  a  work  of  art  than  the 
preceding.  It  has  large  transverse  windows  at  each  end,  and  smaller  ones 
of  a  similar  character  in  the  north  and  suulh  sides.  Being  finished  with 
octagonal  turrets  and  pinnacles  at  each  end,  without  either  tower  or  spire, 
it  bears  a  greater  resemblance  to  a  collegiate  chapel  than  to  a  parish 
church.  The  pulpit,  galleries,  altar-piece,  roof,  and  pewings  are  of  solid 
oak,  carved,  moulded,  and  panelled ;  resembling  in  durability  of  materials 
the  best  works  of  our  best  church  architects.  It  was  erected  in  1819,  but 
its  amiable  architect  died  young,  and  much  lamented,  before  its  comple- 
tion. 

The  ofiices  of  the  Board  of  Control,  Cannon-row,  Westminster,  built 
originally  for  the  Board  of  Ordnance,  by  the  lale  William  Atkinson,  Esq., 
is  an  extensive  building  wilh  two  fronts,  one  facing  the  river  Thames,  and 
the  other  next  the  before  mentioned  street.  The  Ionic  portico  of  its  prin- 
cipal front  is  one  of  the  best  proportioned  and  most  aptly  applied  in  the 
metropolis.  It  is  four-columned,  with  a  pediment  after  the  best  canon  of 
the  order — that  of  the  Ilissus.  The  entablature  is  continued  on  each  side 
of  the  portico,  and  terminates  at  the  angle  of  the  principal  front. 

The  late  King  William  IV.,  although  never  aspiring  to  the  title  of  a 
connoisseur  in  art,  yet  showed  a  sound  judgment  in  selecting  for  his  chief 
architect  the  late  Jlr.  JeflVey  Wyatt,  to  enlarge  and  embellish  the  ancient 
royal  palace  at  Windsor,  which  had  been  patched  by  Wren,  added  to  by 
James  Wyatt,  and  botched  by  Nash.  Tlie  additions  made  by  VViHiam  IV. 
were  extensive,  judicious,  and  in  good  taste.  He  expressed  his  views  to 
his  architect,  and  left  him  to  complete  them.  He  honoured  him  with 
knighthood,  and,  to  give  him  a  distinction  among  the  numerous  family  of 
his  name,  he  augmented  his  patronymic  to  Wyattville  ;  and  Sir  Jeffrey  of 
that  name  became  distinguished  by  tlie  favour  of  his  sovereign,  and  by  the 
tasle  be  exhibited  in  his  additions  to  M'indsor-castle.     He  completed  the 
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noble  quadrangle,  and  perfected  the  entrance  began  by  bis  uncle,  James 
Wyatt,  and  known  as  George  the  Third's  staircase  ;  finished  some  and 
added  others  to  the  noble  suite  of  domestic  and  state  apartments,  which 
are  now  so  generally  admired.  He  rebuilt  and  added  lo  many  of  the  ex- 
ternal towers  and  other  buildings  on  tlie  principal  terrace  ;  and  brought 
the  whole  exterior  into  a  unity  of  design,  that  it  never  possessed  since  the 
(lays  of  William  of  W'ykehain,  its  original  architect.  He  also  raised  the 
Keep,  or  Round-tower,  nearly  100  feet  above  its  former  altitude;  and 
rendered  the  whole  mass  of  buildings  of  which  this  magnilicent  royal 
palace  is  composed,  to  a  unity  of  design  that  its  former  heterogeneous 
mixture  of  styles  apparently  bade  defiance  to. 

Sir  Jeffrey  W'yattville  began  his  career  as  an  architect  rather  late  in  life, 
having  practised  the  more  profitable  business  of  a  builder  at  the  western 
end  of  the  metropolis.  He,  however,  showed  a  great  love  for  art  from  the 
earliest  period  of  his  life,  and  often  exhibited  designs,  of  great  taste,  in 
the  annual  exhibitions  of  the  Royal  Academy : — one,  a  picture  in  oil  of 
i'riara*s  palace,  as  described  by  Homer,  showed  inventive  talent  of  the 
Highest  order.  Sir  Jeffrey  published  a  beautiful  series  of  his  works  at 
Windsor-castle,  which  ought  to  be  in  the  hands  of  every  lover  of  this 
noble  art. 

Downing-college,  Cambridge,  Haileybury-college,  Hertford,  University- 
college,  London,  and  the  buildings  containing  the  National  Gallery  and 
the  Royal  Academy,  on  the  northern-side  of  Trafalgar-square,  are  fro  m 
the  designs  of  AVilliam  Wilkins,  R.A.,  formerly  Regius  Professor  of 
Architecture  in  the  Royal  Academy,  and  author  of  several  works  and 
delineations.  These  buildings  are  all  of  one  family,  one  school,  one  style — 
pedantry.  Grecian  art,  instead  of  giving  freedom  and  beauty  of  style  to 
the  designs  of  this  artist,  Minerva  seems  to  have  frozen  up  all  his  faculties 
by  the  terrors  of  her  ajgis.  So  much  Greek,  so  much  gold,  was  a  saying 
of  .Samuel  Johnson ;  and  so  much  Greek,  so  much  cold,  was  the  practise 
of  William  Wilkins, — for  no  liberty  would  he  give  or  take,  no  line  or 
member  would  he  use  but  for  which  he  could  not  find  a  precedent  in  some 
ancient  Greek  building — and  the  older  and  more  formal  it  was  the  better. 
He  was  a  Greek  puritan  and  an  archaic  methodist.  The  Corinthian  por- 
tico of  the  National  Gallery  is  Holland's,  or  it  would  not  have  been  so 
luxuriant  in  its  foliage.  But  he  has  frozen  the  entablature  by  his  Hellenic 
coldness.  Had  he  been  a  sculptor,  he  would  have  cut  off  the  Hyacinthian 
locks  of  the  god  of  Day ;  he  would  have  deprived  Jupiter  of  his  ambro- 
sial curls,  as  Delilah  did  Sampson, ^and  .sent  them  both  into  Olympus 
like  a  couple  of  Roundheads.  As  to  the  interior  of  the  building,  the 
Eoyal  Academy  may  well  regret  the  greater  dimensions  and  finer  propor- 
tions of  the  large  exhibition-room  and  well-proportioned  council-chamber, 
designed  for  them  by  Chambers,  and  decorated  by  the  pencil  of  Reynolds. 
The  exhibition-rooms  of  the  National  Gallery  are  unworthy  of  the  name, 
and  some  of  our  auctioneers  and  picture-dealers  have  better.  As  to  the 
portico,  it  is,  from  its  situation,  but  of  little  use  ;  and  the  Royal  Academy 
are  obliged,  during  their  exhibitions,  to  erect  a  temporary  wooden  one 
beneath  and  without  it,  for  shelter  and  shade.  At  Carltoa-house,  it  was  a 
useful  addition  to  the  building  :  in  this  place,  it  is  a  useless  application, 
stuck  up  for  the  admiration  of  gazing  cabmen  and  hackney-coachmen, 
whilst  loitering  upon  their  stand. 

The  portico  at  University-college  stands  in  the  same  category — useless, 
and,  therefore,  an  unnecessary  appendage  to  the  building.  The  architect 
has  also  mistakenly  placed  the  staircases  to  the  principal  story  outside  of 
the  structure,  instead  of  within  its  walls,  like  a  Swiss  chalet.  Should  the 
Euiperorof  Russia,  in  imitation  of  the  Empress  Catherine,  erect  another 
ice  palace  at  Petersburgh,  no  man  could  have  executed  the  freezing  task 
80  well  as  the  cold  and  chaste  architect  of  Downing-college. 

Yet  Mr.  Wilkins  was  a  learned  man,  was  a  graduate  of  the  University 
of  Cambridge,  an  accomplished  Greek  scholar,  and,  perhaps,  the  best 
educated  classic  that  has  honoured  the  profession  of  architecture  since  Sir 
Christopher  Wren,  Had  the  talents  of  Mr.  Wilkins  been  directed  solely 
to  literature,  Grecian  archaiology,  the  higher  branches  of  mathematics,  or 
lo  an  accurate  delineation  of  those  antiquities  which  he  so  profoundly 
admired,  he  would  have  obtained  a  higlier  standing  among  the  great  men 
of  his  country,  than  he  does  among  its  architects ;  lacking,  as  he  does,  the 
architect's  greatest  qualities — inventiou,  and  freedom  from  pedmtry.  Had 
he  been  sole  dictator  of  art,  no  style  would  have  passed  current  in  his 
realm,  but  the  hard,  dry,  cold  Greek  of  the  oldest  times,  without  a  shadow 
of  invention  to  give  it  vitality.  His  was  the  very  mummy  of  the  art, — as 
cold,  as  lifeless,  and  as  much  bound  up  by  the  bauds  of  precedent.  It  is 
the  Greek  style  of  Mr.  Wilkins  that  has  wearied  so  many  of  its  warmest 
admirers. 


The  Bank  of  Eugland,  the  new  Treasury-chambers,  before  their  recent 
alteration  by  Mr.  Barry,  the  royal  entrance  to  the  old  House  of  Lords,  affect- 
edly culled  by  its  architect  "  La  scata  nggin,"  and  some  others  of  his 
earlier  works,  show  the  exuberance  of  the  fancy,  while  the  sound  judg- 
ment and  good  taste  that  acknowledge  thu  rules  and  precepts  of  the  great- 
est masters  of  the  art,  place  Sir  John  Soane  on  a  level  with  any  English 
architect  since  the  days  of  Jones  and  Wren.  Whilst  the  puerilities  and 
freaks  of  fancy  indulged  in  in  liis  own  house  and  museum,  Liucoln's-inn- 
fields,  the  Dulwichgallery,  the  new  buildings  at  Chelsea-hospital,  and  the 
National-debl-oflice,  in  the  Old-Jewry,  exhibit  a  wild  exuberance  of 
novelty,  unchastened  by  the  sober  rules  of  art,  it  has  stamped  them  with 
the  character  of  what  the  Italians  would  call  Cnpriceioi,  rather  than  severe 
compositions.  His  greatest  work,  the  Bank  of  England,  whether  taken 
as  a  whole,  or  considered  as  a  series  of  detached  buildings,  erected  at 
several  periods,  and  subsequently  brought  into  a  whole  by  the  hand  of 
taste,  is  a  work  of  singular  and  sterling  merit.  The  long  north  front  next 
Lothbury,  is  simple,  grand,  and  imposing,  and  is  among  his  earliest  and 
best  productions.  The  west  front,  next  Princes-street,  whilst  the  ugliest 
of  all  forms  in  architecture,  an  acute  augle,  which  the  junction  of  the  two 
fronts  form,  is  overcome  in  an  original  and  masterly  manner.  This  is  ma- 
naged by  cutting  off  a  considerable  portion  of  the  uniightly  angle,  and 
converting  it  into  a  slight  recess  ;  and  the  two  fronts  are  gracefully  con- 
nected by  a  circular  portico  of  columns  and  pilasters,  the  entablature  of 
which  is  surmounted  by  a  beautiful  acroterium,  over  the  obtuse  angle  at 
the  back  of  the  portico,  under  which  is  an  unoccuped  niche,  corresponding 
with  those  in  the  Lothbury  front.  Soane,  undoubtedly,  had  in  his  mind 
the  semicircular  porticoes  of  Ihe  north  and  south  transepts  of  St.  Paul's 
(of  which  he  has  often  expressed  to  me  bis  most  ardent  admiration),  when 
he  placed  this  segment  of  the  circular  temple  at  Tivoli  to  conceal  this  ugly 
corner.  He  has,  by  this  means,  not  only  overcome  an  unforeseen  difficulty, 
but  converted  what  would  have  ben  a  blemish  in  common  bands  into  a 
positive  beauty.  So  original,  so  happy,  and  so  beautiful,  is  this  gem  of 
our  art,  that  the  committee  of  architectnral  students  of  the  Royal  Aca- 
demy made  it  the  reverse  of  their  medal,  which  they  struck  in  honour  of 
their  eminent  professor,  and  presented  to  him  before  his  retirement  from 
public  life.  It  has  been  proposed,  and  the  thought  is  a  happy  one,  that  a 
statue  of  its  architect  should  be  placed  in  this  vacant  niche,  and  thus 
supply  all  that  is  wanted — a  figure  to  this  unique  design.  The  small 
quadrangle  called  the  Lothbury-court,  is  a  design  of  surp-assing  beauty 
and  elegance.  A  recessed  portico  on  the  right  hand,  and  on  the  left  lead 
to  the  buUion-ollice  and  other  important  offices  of  the  Bank;  whilst  four 
detached  columns  of  the  same  order,  supporting  statues  of  the  four  quar- 
ters of  the  globe,  conduct,  through  a  semicircular-headed  gateway,  to  the 
interior  apartments  of  the  edifice.  Th-at  portion  of  the  quadrangle  which 
immediately  faces  the  great  entrance  gates,  possesses  a  magnitude  and 
beauty  sutlicient  for  a  triumphal  arch.  The  architect  was  so  justly  proud 
of  this  design,  that  he  erected  a  copy  of  the  columnar  portion  of  it,  upon  a 
smaller  scale,  as  a  decoration  to  the  front  of  his  own  villa  at  Ealing.  The 
ample  rotunda,  formerly  used  as  a  stock-exchange,  but  now  as  one  of  the 
dividend-paying-offices,  is  a  grand,  simple  masterpiece  of  art;  as  is  the 
large  office  at  the  north-west  corner  of  the  building,  decorated  with  lofty 
Ionic  columns  of  beautiful  Greek  proportions,  with  a  vaulted  ceiling. 
These  beautiful  and  correct  works  are  among  Soane's  first  and  best  pro- 
ductions. The  front  next  Bartholomew-lane  was  next  in  point  of  time, 
and  shows  a  greater  tendency  towards  an  excess  of  ornament  than  Ihe 
preceding  ones.  This  elevation  abutted  for  some  time  upon  Sir  Robert 
Taylor's  Coriuthian  pavilions,  which  were  afterwards  taken  down,  and 
the  Soaneian  style  carried  on  in  Threadneedle-street,  from  boih  ends,  till 
they  joined  the  centre  of  the  original  building,  erected  by  George  Samp- 
son, in  the  reigu  of  William  III.  This,  finally,  gave  way  to  the  present 
new  centre,  which  is  by  no  means  the  happiest  of  Soane's  designs.  Thus 
the  Bank  became  completely  isolated,  and  has  but  one  entrance  in  each 
street: — that  in  Lothbury  has  been  before  described  ;  the  one  in  Bartholo- 
mew-lane leads  to  the  rotunda  and  other  public  offices  for  the  payment  of 
dividends  and  transfer  of  stock ;  the  three  next  Threadneedle-street,  which 
may  be  considered  but  as  one,  lead  through  a  spacious  court  to  the  ball, 
the  front  and  interior  of  which  exhibit  a  fair  specimen  of  Sampson's  style 
as  an  architect.  The  entrance  next  Princes-street  is,  I  believe,  never 
opened.  Thus  there  are  but  three  entrances  to  this  immense  treasure  of 
enormous  wealth  ;  uor  can  a  more  appropriate  building  for  such  a  purpose 
be  imagined.  The  order  used  is  that  of  the  circular  temple  at  Tivoli, 
known  to  every  connoisseur  of  picturesque  beauty  ;  but  which  is  of  such 
obscure  origin,  as  to  be  unknown  whether  it  was  dedicated  to  the  goddess 
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Vesta,  or  to  the  sibyl  so  well  known  in  ancient  Roman  history.  Soane 
was  the  first  architect  who  ever  used  this  rich  and  beautiful  variation  of 
the  Coriothiaa  order  since  the  days  of  its  original  inventor. 

I  am  sorry  that  my  proscribed  limits  have  compelled  me  to  treat  the 
works  of  many  of  our  greatest  architects,  particularly  Wren,  Nash,  and 
Soane,' with  such  brevity;  but  as  I,  at  present,  propose  to  enlarge  this 
Memoir,  and  to  illustrate  it  by  engravings  of  the  best  works  of  every 
period,  I  respectfully  bid  farewell  to  my  friendly  readers. 

James  Elmcs. 


THE  BRITISH  MUSEUM. 

No.  V. 
The  Egyptian  remains  are  particularly  interesting,  as  they  show  the 
state  of  manufacturing  art  in  a  country  which  was  the  great  centre  and 
school  of  art  for  many  ages.  With  Egypt  the  Phoenicians  traded,  ex- 
changing the  productions  of  that  country  for  those  of  Greece,  the  Levant, 
and  the  West  Mediterranean.  The  Egyptians  were  not  fond  of  the  sea, 
and  the  outward  trade  was  always  in  the  hands  of  strangers,  first  Phoeni- 
cians, and  then  Greeks.  This  was  a  circumstance  which  favoured  the 
Phoenicians,  for  it  prevented  the  rivalry  of  the  most  advanced  country,  at  a 
time  when  the  nations  iu  the  Mediterranean  were  all  in  a  stale  of  barbarism. 
It  is  to  this  trade  of  ihe  Phoenicians  that  we,  perhaps,  owe  the  specimens 
of  Chinese  workmanship  which  have  been  found  in  Egypt,  and  some  of 
which  are  now  preserved  in  the  British  Museum.  The  trade  to  the  Indies 
long  passed  through  Egypt,  but  i(  is  uncertain  whether  the  tradic  carried 
on  by  the  Phoenicians,  and  Solomon,  king  of  the  Jews,  from  Ezion  Geber, 
on  the  gulf  of  Akaba,  in  the  Red  Sea,  was  anterior  to  that  of  the  Phoeni- 
cians or  not.  From  Egypt  the  useful  arts  were  carried  direct  to  Greece, 
and  in  all  probability  to  Etruria  and  Italy  ;  an  enterprise  not  more  difficult 
than  the  intercourse  between  Tyre  and  Carthage.  The  traditions  of  Greece 
afford  many  eiamples  of  the  influence  exercised  by  the  polished  natives  of 
Egypt ;  and  the  latter  country  was  long  regarded  with  reverence  as  the 
great  seal  of  learning.  The  Jews  seem  to  have  acknowledged  the  same 
superiority  in  the  craftsmen  of  Egypt. 

Egypt  had  particular  advantages  iu  those  days  as  a  manufacturing 
country.  Il  had  good  supplies  of  flax,  the  material  of  the  great  woven 
manufactures;  aud  it  had  a  large  working  population,  supported  at  a  cheap 
rale.  It  seems  likewise  to  have  been  free  from  home  war.  Egypt  was 
defended  by  its  deserts,  its  seas,  its  swollen  river,  and  its  many  canals, 
more  than  by  the  courage  of  its  inhabitants,  or  by  the  possession  of  large 
material  resources.  It  is  true,  Egypt  fell  under  the  rule  of  the  Persians 
and  the  Greeks,  but  these  cases  of  great  invasions  were  ditl'erent  in  their 
effects  from  that  of  frequent  and  harrassing  wars,  or  the  petty  wars  carried 
on  between  ihe  towns  of  Greece.  The  iiistory  of  Egypt  in  this  respect  is 
like  that  of  China,  which,  although  it  has  succumbed  to  successive  Tartar 
invasions,  has  enjoyed  a  settled  stats  at  home.  The  great  cities  of  Mem- 
phis aud  Thebes  had  greater  populations  than  the  most  flourishing  and 
powerful  Greek  states,  and  accumulated  on  small  spots  a  large  body  of 
artisans,  who  were  favourably  placed  fur  carrying  out  a  subdivision  of 
employment.  Many  manufactures  were  thus  carried  to  a  great  pitch,  as 
there  is  witness  enough  in  the  British  Jluseum  to  prove  to  us.  Indeed, 
down  to  the  latest  period  of  what  may  be  called  "  antiquity,"  Egypt  was 
a  great  seat  of  manufactures. 

The  Egyptian  collections  have  been  much  improved  of  late  by  the  addi- 
tion of  proper  labels,  giving  as  good  an  interpretation  as  possible  of  the 
names  of  the  chief  personages  represented.  These  collections  are  the  more 
pleasing,  as  they  contain  sufficient  to  give  a  very  good  idea  of  the  public 
and  private  life  of  the  Egyptians.  The  colossal  heads  of  Ramcses  are  fair 
spcciineua  of  their  large  works  ;  wliile  the  common  tools,  instruments  of  the 
toilet,  or  articles  of  dress,  illustrate  their  more  trifling  pursuits.  Admirable 
as  is  the  Greek  collection  for  its  works  of  art,  it  is  wanting  in  the  smaller 
specimens.  The  Roman  collection  is  deficient  in  larger  articles.  The  Etrus- 
can gives  us  representations  instead  of  the  objects  themselves. 

The  Rosetla  stone  (No.  24)  is  what  first  deserves  attention, as  it  may  be 
regarded  as  the  key  of  the  whole  system.  This  monument  seems  to  have 
been  placed  in  a  temple  at  Rosetta,  dedicated  by  Nechao  to  Alum.  It  is 
of  basalt,  and  contains  tliree  inscriptions  on  tlie  same  subject,  one  in  Egyp- 
tian hieroglyphics  ;  a  second  in  Egyptian  demotic  or  enchoreal  character, 
a  more  familiar  character  or  mode  of  writing  ;  and  a  third  in  Greek.     The 


inscriptions  are  mutilated,  and  record  the  services  which  Ptolemy  the 
Fifth  had  rendered  to  bis  country.  They  were  engraved  by  order  of  the 
high  priests,  when  assembled  at  Memphis  for  his  installation.  The  name 
of  Cleopatra  likewise  occurs.  The  tablet  has  lately  been  put  in  a 
frame. 

It  will  be  remembered  that  from  this  tablet  Dr.  Young  derived  his  theory 
of  hieroglyphic  interpretation,  which  he  tested  by  its  means.  As  the  aante 
of  Ptolemy  occurs  so  frequently  in  the  Greek,  Dr.  Young  thought  that  the 
corresponding  group  in  the  hieroglyphics  would  be  found  nearly  as  often. 
This  proved  to  be  the  case,  but  afforded  only  one  result — the  discovery  of 
the  name  of  Ptolemy.  The  name  of  Cleopatra  likewise  was  found,  and 
Dr.  Young  thought  it  worth  while  to  examine  whether  the  hieroglyphics 
forming  the  name  corresponded  to  the  letters  or  syllables  of  the  Greek. 
If  so,  the  groups  answering  to  Ptolemy  and  Cleopatra  would  to  some  ex- 
tent correspond,  as  each  contains  the  P,  T,  and  L.  Dr.  Young  found  this 
to  be  the  case,  and  thus  obtained  the  elements  of  an  alphabet,  which  has 
been  extended  and  applied  to  such  extent,  that  the  dictionary  of  hiero- 
glyphics now  includes  many  thousand  words. 

The  results  of  this  discovery  were  not  confined  to  their  operation  on 
Egyptian  hieroglyphics,  but  have  had  an  influence  on  another  recondite 
department  of  learning — the  interpretation  of  the  arrow-headed  characters, 
which,  like  that  of  the  Egyptian  hieroglyphics,  so  long  balHed  inquiry. 
The  possession  in  museums  of  a  few  bilingual  inscriptions  in  Arrow-headed 
aud  Hieroglyphics  was  of  no  avail,  so  long  as  both  remained  uudeciphered  ; 
but  with  the  unlocking  of  the  secret  of  hieroglyphics,  these  inscriptions 
have  acquired  great  importance.  The  names  of  Xerxes,  Artaxcrxes,  and 
other  Persian  kings,  have  been  recognised  on  these  monuments,  the  Egyp- 
tian cartouches  having  been  interpreted,  and  thus  give  materials  for  an 
alphabet  of  the  arrow-headed  character,  which  now  engages  the  attention 
of  many  able  and  persevering  students. 

The  tablet  of  Abydos  (No.  117)  is  another  valuable  monument.  Il  was 
found  by  Mr.  Bauks,  iu  a  chamber  of  the  temple  of  Abydos,  in  1818,  and 
it  was  published  by  M.  Cailliaud  in  1823,  and  by  Mr.  Consul  Salt  in  1825. 
It  was  conveyed  to  France  in  1837,  and  at  the  sale  of  M.  Miniaut's  col- 
lection, it  was  bought  for  the  British  Museum.  It  represents  an  offering 
made  by  Rameses  2nd  or  3rd,  of  the  IStb  or  19th  dynasty,  to  his  prede- 
cessors in  the  kingdom  of  Egypt ;  but  it  is  not  yet  ascertained  whether  the 
list  of  kings  be  chronological  or  genealogical.  Originally,  it  held  the  names 
of  fifty-two  kings,  arranged  in  the  two  upper  lines,  or  twenty-six  in  each 
line.  The  first  twelve  names  of  the  first  line  and  the  first  eight  names  of 
the  second  line,  have  been  destroyed.  It  still  has  the  names  of  many  kings  ; 
and  it  is  probable  that  the  discovery  of  other  monuments  will  give  ample 
materials  for  a  sound  system  of  Egyptian  chronology,  a  matter  of  some 
artistic  importance,  as  it  will  give  us  exact  ideas  of  the  relative  ages  of  the 
works  which  we  possess,  and  will  throw  very  great  light  on  the  history  of 
ancient  civilization. 

We  may  observe,  by  the  by,  that  in  the  prosecution  of  hieroglyphic  re- 
searches, it  is  very  likely  that  in  late  raouuments  aud  inscriptions,  Greek 
and  Latin  terras  and  words  will  be  found  inscribed  in  hieroglyphic  charac- 
ters, for  such  in  other  cases  is  what  may  be  termed  a  not  unusual  philo- 
logical phenomenon. 

Two  not  the  least  interesting  illustrations  of  Egyptian  art  are  undoubl- 
edly  the  two  colossal  heads  in  the  Grand  Central  Saloon,  and  in  the  vesti- 
bule of  the  Egyptian  Room.  The  former  is  a  plaster  cast  of  the  face  of 
the  norihern  Colossus  at  the  rock  temple  of  Ipsambul,  and  represents  the 
king  Rameses  2od.  The  other  is  likewise  a  plaster  cast  of  the  same 
monarch,  but  the  countenance  does  not  seem  to  be  the  same.  These  heads, 
of  colossal  proportions,  raised  so  high,  aud  seated  as  it  were  on  terminals, 
giving  some  idea  of  the  trunk,  are  no  less  remarkable  for  their  vast  size 
than  for  the  harmony  of  their  expression.  To  give  a  full  idea  of  their  ori- 
ginal grandeur,  they  should  be  placed  still  higher  ;  but  as  it  is,  their  effect 
is  most  imposing,  aud  fully  justifles  the  artistic  conceptions  of  the  Egyp- 
tians in  their  colossal  works.  To  the  uninstructed  multitude,  the  contem- 
plation of  these  figures,  godlike  in  form,  must  have  been  impressive  of  awe. 
They  walked,  as  it  were,  among  the  gods  upon  earth,  who  were  present  in 
all  the  sublimity  of  heavenly  form,  clothed  with  all  the  terrors  of  su|)ersti- 
tion,  and  armed  with  all  the  weapons  of  imposture  ;  statues  of  a  hundred 
feet  in  height,  whicli  iiiight  be  well  supposed  to  hear  their  votaries,  when, 
as  in  the  case  of  the  vocal  Memnon,  they  were  known  to  have  the  power  of 
public  speech.  Indeed  ,  we  can  scarcely  contemplate  unmoved  the  mighty 
relics  now  before  us. 

The  artist  will  admire  that  in  works  eo  great,  breadth  and  smoothness 
should  be  so  well  preserved,  and  he  will  not  fail  to  recognise  the  hands  of 


384 


THE  CIVIL  ENGINEER  AND  ARCHITECTS  JOURNAL. 


[Dec. 


great  masters.  We  cannot  understand  Egyptian  art,  unless  we  see  it  in 
it»  bolder  works,  and  then  we  acknowledge  its  sublimity.  The  smaller 
tablets  and  statues,  the  lines  of  hieroglyphics,  and  the  grim  figures,  would 
give  us  too  low  a  standard  of  Egyptian  skill.  In  these  smaller  works 
they  show  only  their  weakness ;  in  the  larger  works  they  show  their 
strength  ;  and  they  have  left  few  rivals.  Such  a  work  as  the  Alexander 
statue  at  St.  Petersbiirgh,  sinks  into  insignificance  in  the  presence  of  the 
vast  outlines  of  a  Itameses,  or  a  Sesostris  ;  and  what  we  now  call  colossal, 
measured  by  the  latter  standard,  becomes  unworthy  of  the  name. 

The  history  of  some  of  the  monuments  in  the  Museum  has  often  points 
of  interest.  Thus,  No.  23,  the  chest  of  a  large  sarcophagus  of  Hapimen, 
a  royal  scribe,  was  brought  from  Grand  Cairo,  where  it  was  used  by  the 
Turks  as  a  cistern,  and  named  "  The  Lovers'  Fountain."  Death  had  evi- 
dently lost  its  tenors,  and  in  the  lapse  of  ages  awe  had  given  way  to  love. 
The  origin  of  the  modern  legend  would  be  curious  if  it  could  be  traced. 
The  colossal  scaraba;us  (No.  74),  removed  from  Egypt  to  Constantinople, 
was  brought  by  Lord  Elgin  to  London.  Thisscarabajus  was  siicred  to  the 
god  Tore  or  Cheper,  and  was  at  a  later  period  the  emblem  of  the  world. 
It  is  a  right  kingly  emblem  for  the  modern  Babylon.  No.  10,  a  large 
chest  of  the  sarcophagus  of  the  king  Necht-her-hebi,  Her-necht-hebi,  or 
Amyrtieus  of  the  28lh  dynasty,  was  at  one  time  in  the  mosque  of  Saint 
Athanasius,  at  Alexandria. 

Beneath  No.  43,  is  one  of  the  casing  stones  of  the  great  pyramid  at 
Gizeh,  showing  the  angle  of  inclination  of  the  sides  ami  the  miiterial.  It 
is  a  calcareous  stone.  It  was  brought  home  by  Colonel  Howard  Vyse  in 
1838. 

M'hat  cannot  fail  to  be  noticed  in  many  of  the  larger  monuments,  is  the 
high  polish  of  the  granite,  porphyry,  or  serpentine,  which  has  been  well 
preserved  during  so  many  ages.  It  excites  wonder  that  so  much  should 
have  been  done  with  the  rude  means  at  the  command  of  the  Egyptians. 

The  number  of  sepulchral  monuments  belonging  to  the  Egyptians  has 
adorded  large  supplies  for  the  Museum.  These  record  priests,  judges, 
scribes,  and  officers  of  all  kinds,  and  are  rather  of  an  inscribed  than  of  an 
artistical  character,  though  they  supply  many  useful  illustrations.  A  mo- 
dern cannot  but  be  struck  on  seeing  such  proofs  of  the  respect  paid  by  the 
Egyptians  to  their  dead,  of  how  much  behindhand  are  the  English  in  this 
respect.  Large  sums  are  lavished  by  us  on  the  idlest  and  meanest  shows  ; 
the  hire  of  black  carriages  with  hearthbrushes  on  their  tops,  or  black  horses 
with  long  tails,  and  of  blackguards  of  drunken  and  dissolute  appearance; 
while  the  object  for  whom  this  unpicturesque  and  unmeaning  procession  is 
got  up  is  consigned  to  a  common  grave,  and  left  without  the  slightest  me- 
morial of  his  existence,  or  of  the  regard  of  his  friends.  So  far  is  this  real 
disrespect  of  the  dead  carried,  that  the  metropolitan  cemetery  companies 
have  been  obliged  to  put  a  check  on  an  economy  of  the  rites  of  sepulchre, 
which  is  exercised  at  their  expense  and  in  favour  of  the  undertakers  ;  for 
it  was  no  uncommon  event  for  a  procession  of  mutes,  hearses,  carriages, 
and  horses,  to  consign  a  bedizened  coffin  to  a  common  grave. 

The  money  which  is  spent  on  funeral  show  is  one  of  the  greatest  op. 
pressions  of  the  widow  and  orphan,  who,  in  compliance  with  the  con- 
ventions of  society,  in  order  to  do  as  their  neighbours  do,  are  forced  to 
spend  money  on  cloaks,  feathers,  hat-bands,  and  coffin-trimmings,  which 
they  can  worst  aflford  in  the  moment  of  their  severest  bereavement.  The 
abolition  of  this  show  by  those  who  are  above  the  fear  of  idle  clamour, 
would  render  a  great  service  to  those  classes  of  the  community  whose 
means  are  limited,  while  it  would  allow  of  the  disposal  of  funds  in  a 
manner  much  more  respectful  to  the  deceased,  and  much  more  useful  to 
society. 

Whoever  has  observed,  has  had  reason  to  regret  that  in  later  times  sepul- 
chral memorials  of  inilividuals,  even  of  eminence,  are  rare  in  England,  and 
this  at  a  time  when  there  is  enough  of  public  and  private  wealth.  Our 
great  show  tomb-houses  of  Westminster  and  St.  Paul's,  flatter  us  that  we 
are  not  wholly  forgetful  of  duty  towards  the  departed  ;  but  we  have  only 
to  look  elsewhere  to  witness  the  general  disregard  of  sepulchral  monu- 
ments :  old  ones  are  suffered  to  fall  into  decay,  and  new  ones  are  not  raised. 
The  peer,  the  bishop,  or  the  judge,  leaves  large  wealth  behind  him,  and 
ungrateful  heirs.  It  is  true,  public  feeling  ha?  been  better  shown  towards 
public  men,  and  officers  of  the  army  raise  regimental  monuments  to  their 
deceased  brethren  ;  but  there  is  no  proper  public  provision  for  monumental 
comraecnoration,  and  little  private  feeling  in  its  favour,  although  the  ceme- 
teries have  made  some  improvement.  We  want,  first  of  all,  a  public  fund 
for  monuments,  and  we  want  next  the  disbursement  by  the  wealthy  classes 
of  some  portion  of  those  moneys  now  wasted  upon  undertakers.  This  ap- 
plied in  monuments  would  give  us  many  valuable  works  of  art,  and  would 


be  a  most  laudable  exercise  of  patronage  in  favour  of  sculpture,  a  branch 
of  the  arts  much  and  undeservedly  neglected  in  this  country,  though  its 
cultivation  is  to  be  desired.  The  successful  study  of  sculpture  would  not 
only  give  an  impulse  to  architectural  decoration,  but  it  would  have  its 
pecuniary  bearing  on  our  pottery,  our  glass  manufactures,  and  on  many 
branches  of  trade  in  which  the  plastic  arts  exercise  an  influence. 

In  the  upper  Egyptian  Room  the  visitor  has  his  attention  drawn  to  the 
many  articles  of  glass  or  glazed  ware.  As  the  Etruscans  are  characterised 
by  their  painted  vases,  so  may  the  Egyptians  be  by  their  blue  glazed  ware. 
The  eases  are  tilled  with  figures  of  this  material,  which  are  found  by 
thousands  in  the  tombs,  being  attached  to  the  network  or  the  necklaces  of 
mummies.  This  alone  must  have  constituted  a  large  branch  of  manufac- 
ture ;  but  the  ornaments  in  the  cases  in  the  middle  of  the  room  are  no  less 
remarkable.  Beads  and  drops,  of  c'ear  and  coloured  glass,  formed  a  great 
part  of  Egyptian  jewellery,  and  there  are  many  good  designs  of  bead  and 
bugle  work,  which  might  be  thought  to  be  modern,  so  neatly  are  they 
carried  out.  Although  liglit  blue  or  bluish  green  is  the  favourite  colour, 
yet  there  are  beads  of  black,  white,  red,  yellow,  and  scarlet,  allowing  of 
great  variety  in  the  patterns  and  designs  as  worked.  The  beads  and 
bugles  are  likewise  of  many  sizes,  from  the  smallest  bead  now  made  to  a 
large  bugle  or  eardrop. 

The  cases  in  the  upper  room  contain  a  great  variety  of  objects  ;  they 
form,  indeed,  an  ethnographic  museum  of  the  Egyptians,  alTbrding  speci- 
mens of  many  domestic  objects — indeed,  as  copious  illustrations  of  Egyptian 
life  as  the  general  student  could  well  desire.  The  practical  man  will 
likewise  find  particular  interest  in  the  tools  and  materials  here  collected, 
and  which  show  the  advancement  of  the  Egyptians  in  many  branches  of 
manufacture,  not  generally  supposed  to  have  been  then  successfully  culti- 
vated. In  some,  the  workmen  seem  not  to  be  surpassed  in  modern  times, 
and  they  certainly  prosecuted  with  success  most  of  the  useful  arts. 

The  general  character  of  Egyptian  workmanship  is  neatness,  and  this 
will  be  seen  in  the  wove  cloths,  mats,  beadwork, jewellery,  cabinet-making, 
glass-work,  and  other  articles.  The  Egyptians  were  very  precise  in  re- 
peating a  pattern,  so  that  some  complicated  designs  are  carried  out  with 
all  the  accuracy  of  modern  machinery.  In  this  respect  the  Greeks  and 
Romans  were  not  so  proficient  ;  neither  are  other  modern  nations  so  profi- 
cient as  the  English.  Even  the  mat-work  is  well  finished,  and  the 
cloth  is  as  well  woven  as  could  be  desired.  Some  of  the  mummy  cloth  is 
very  good.  The  inlaying  in  the  chairs  and  other  cabinet  work  is  very 
fairly  done,  and  the  wood  work  is  well  finished  off  in  most  cases.  The 
metal  wares  are  likewise  v\ell  wrought,  and  the  bronze  kettles  are  as  finely 
turned  as  could  be  desired  by  the  most  fastidious.  Alabaster  vases  formed 
a  very  successful  branch  of  Egyptian  manufacture,  and  the  many  which 
are  to  be  seen  in  the  Museum  are  cleanly  finished  inside  and  out,  seemingly 
by  the  lathe.  The  Egyptians  supplied  plain  and  coloured  glass  to  the 
Greeks  and  Romans,  and  there  are  some  bottles  in  the  Museum,  with 
broad  bottoms,  which  are  of  very  fair  size.  The  glass  articles  are,  how- 
ever, generally  small,  being  phials,  beads,  and  articles  of  ornament.  The 
specimens  of  Egyptian  crystal  in  the  Museum  are  not  so  good  as  those  in 
the  Roman  collection,  but  which  it  may  be  presumed  are  likewise  of 
Egyptian  workmanship. 

Some  of  the  specimens  of  enamelled  portraits  are  among  the  most  inter- 
esting relics  of  Egyptian  art,  and  it  is  to  be  regretted  that  we  have  not 
more  of  these  relics,  which  are  of  a  durable  character.  One  figure,  in  low 
relief,  in  which  the  colours  of  the  head  dress  are  well  burnt  in  and  ena- 
melled, is  particularly  to  be  admired. 

The  glazed  earthenware  figures  are  generally  covered  with  hieroglyphics 
in  black,  and  glazed  with  blue.  The  Egyptians  had  the  means  of  be- 
ginning the  porcelain  manufacture  in  Europe,  but  though  there  are  speci- 
mens of  plates  with  designs,  the  Egyptians  did  not  prosecute  this  manu- 
facture to  any  extent,  or  the  demand  for  decorated  pottery  would  have 
been  large  among  the  Romans.  It  was  left  for  modern  times,  after  the 
introduction  of  Chinese  porcelain  into  Europe,  to  carry  out  the  porcelain 
manufacture.  As  the  Egyptian  decoration  was  chiefly  confined  to  hiero- 
glyphics, there  seems  to  have  been  no  demand  for  their  glazed  figures 
among  other  nations. 
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NEW  LIGHTHOUSE  APPARATUS. 

Mr.  Alexander  Gordon  has  for  many  years  directed  his  talents  and  at- 
tention to  lighthouses,  and,  after  extensive  experience  in  fitting  and  im- 
proving the  lights,  has  at  length  produced,  under  the  highest  auspices,  a 
system  of  liglits  so  powerfully  concentrated  as  to  promise  in  their  adoption 
a  very  great  advantage  to  ocean  and  river  navigation.  One  of  these  lights 
was  exhibited  lately  at  Messrs.  De  Ville  and  Co.'s  manufactory,  307, 
Strand. 

Fig.  1. 
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that  a  lens,  or  set  of  lenses,  might  be  built  of  separate  pieces  of  glass.     In 
1819,  the  late  M.  Fresnel  proposed  that  the  generating  sections  of  the  rings 
not  only  ought  not  to  have  the  same  centre,   but  even  that  the  different 
centres  should  not  be  situated  on  the  same  axis  of  the  lens.      A  few  years 
afterwards,  M.  Fresrtel  engaged  M.  Soleil   to  construct  eight  such  lenses 
for  the  lighthouse  of  Corduan.  In  182T,  the  Trinity  Board  witnessed  some 
experiments  with  a  lens  of  the  kind,  which  had  been  made  by  Mr.  Gilbert, 
under  the  direction  of  Sir  David  Brewster.     In  1828,  that  b.)ard  imported 
a  lens  from  France.     In  1833,  Mr.  Gordon  introduced  a  polyzonal  arrange- 
ment (both   dioptric  and   catoptric),   constructed  by   M.   Maritz,  of    the 
Hague.     And,  subsequently,  the  Trinity  Board,  and  particularly  the  Com- 
missioners of  Northern  Lights,  at  the  instance   of  Mr.  Alan  Stevenson,  in- 
troduced the   French  system  extensively   in  England  and  Scotland.     In 
1840,  Mr.  Gordon  constructed  a  revolving  light  for  Jamaica,  with  Hud- 
dart's  reflectors,  and  without  refractors.     In  1843,  the  Bermnda  lighthouse 
tower,  constructed  by  Mr.  Gordon,  was  lighted   by   Fresnel's  system,  con- 
trary to  Mr.  Gordon's  desire,   who  recommended  very  large  prolate  reflec- 
tors.    In  1846,  he  introduced   a  fixed  light  for  the  Point  de  Galle  light- 
house. 

The  new  system  of  lights  exhibited  by  Mr.  Gordon  is  a  following  out  of 
his  prolate  reflectors,  as  applied  to  the  Ceylon  lighthouse,  by  saving  the 
radiated  light  which  formerly  escaped  past  the  lips  of  the  reflector.  This 
latter  portion  of  the  light,  which  was  formerly  lost,  is  now  bent  down  and 
thrown  into  the  beam,  as  shown  in  the  annexed  engraving. 

The  specimen  light  exhibited  was  a  single  one,  of  great  concentrated 
power ;  and  although  the  light  was  only  about  an  incli  in  diameter,  from  a 
common  Argand  lamp,  its  dazzling  brilliancy  was  scarcely  subdued  at  a 
distance  of  50  yards.  In  this  light,  Mr.  Gordon  has  combined  a  very  pro- 
late reflector  and  the  refractor  of  Sir  David  Brewster  deprived  of  its  cen- 
tral portion  ;  and  by  this  system  he  is  enabled  to  throw  into  a  beam 
nearly  JJths  of  the  whole  light  generated  by  an  Argand  lamp.  The  para- 
bolic  or  conic  reflector  is  fixed  horizontally,  and  opens  at  13i  inches  from 
the  light ;  at  a  diameter  of  l.ii  inches,  and  at  14  inches  from  the  mouth  of 
the  re'flector,  are  fixed  glass  zones  used  as  the  refractors,  being  composed 
of  four  circles  (earh  in  three  pieces),  varying  in  size  and  thickness,— the 
inside  face  being  even,  and  the  outside  of  the  glass  cut  away  into  curved 
steps,  to  prevent  useless  portions  from  absorbing  any  of  the  light,  as  shown 
in  the  engraving,  fig.  1. 

Mr.  Gordon  proposes  to  use  these  new  "  systems"  in  some  lighthouses 
immediately.— For  Revolving  Lights  :  To  use  one  or  more  of  these  sys- 
tems, each  furnished  with  an  Argand  burner,  on  one  or  more  revolving 
faces,  according  to  the  siite  of  the  required  beam.- For  Fixed  Lights^:  To 
use  such  a  number  of  these  systems  as  will  light  the  circle  (of  300°),  or 
any  required  portions  of  the  circle ;  twenty-four  systems,  each  with  its  own 
lamp,  for  the  whole  circle,  and  twelve  systems  for  the  half  circle,  and  so 
on:  one  system  to  15°.— For  Flashing  or  Intermitting  Lights  :  Such  com- 
bination of  these  systems  as  the  situation  may  require.— For  Steam-ship 
Lights,  or  Railway  Lights  :  A  similar  but  smaller  system  ;  the  source  of 
light  being  any  that  is  known  and  convenient  for  the  required  purpose. 


Fig.  2. 
Previously  to  describing  the  new  light,  we  will  give  a  short  historical 
account  of  lighthouse  lights.  About  the  year  1792,  glass  refractors,  five 
inches  thick  and  twenty  inches  diameter,  were  substituted  for  reflectors, 
the  focal  point  being  nineteen  inches  distant;  and  they  were  to  be  seen  in 
use  in  an  English  lighthouse  as  late  as  the  year  1832.  BulTou  had  pro- 
posed to  reduce  such  a  refractor  in  thickness,  by  cutting  the  lens  into  steps, 
so  as  to  absorb  less  light.      In  1811,  it  occurred  to  Sir  David  Brewster 


RAILWAY  EXTENSION  FOR  SPEEDY  TRAVELLING. 

If  there  be  one  thing  that  has  more  than  another  served  the  purpose  of 
retarding  railway  progress,  it  is  to  be  found  in  the  dogma  so  studiously 
put  forward  on  all  occasions  by  "  authorities"— meaning  thereby  railway 
makers-that  "  Speed  is  Weight,"  even  though  weight  be  not  always 
speed.  Wheiher  on  the  broad  gauge  or  on  the  narrow,  weight  has  been 
constantly  increasing  in  the  process  of  competition  ;  though  it  was  evident 
to  all  who  took  the  trouble  to  examine,  that  speed  was  not  increasing  in 
proportion  to  weight.  Let  any  one  examine  or  watch  the  rails  on  any 
railway  while  an  engine,  with  from  six  to  nine  tons  on  each  driving-wheel, 
is  passing  over  them,— let  any  one  watch  the  deflection  of  the  rail,  whether 
on  the  continuous  bearing  of  the  broad  ga^s^e  or  the  bridge  rail  of  the 
narrow,-and  he  will  be  satisfied  that  the  proce' s,  even  on  the  nominally 
level  line,  is  really  "'at  of  ascending  a  constant  gradient,  varying  from 
1  in  30  to  1  in  70.  The  process  is  that  of  driving  a  wave  of  rail  before 
the  driving  wheels  of  the  engine,  just  as  the  bows  of  a  steam-vessel  drive 
a  wave  of  water  before  them.  We  believe,  in  short,  that  the  process  of 
propulsion  on  railways  is  analogous  to  skating- -that  the  adhesive  impulses 
are  given  at  intervals  on  hard  points,  such  as  well-packed  sleepers  ;  and  it 
is  on  this  principle  only  that  the  constant,  irregular  action  of  the  draw- 
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springs  can  be  accounted  for.  As  regards  durability,  there  can  be  no 
question  that  the  continuous  bearer  of  the  broad  gauge  is  far  superior  to  the 
liridge  rail  of  the  narrow, — and  probably  that  may  account  for  much  of 
the  alleged  advantage  in  working  expenses.  The  want  of  continuous 
bearing  in  the  mode  of  laying  rails  in  chairs  on  cross-sleepers  is  a  serious 
evil.  At  the  joint  chairs  tlie  strength  of  resistance  is  not  one-third  that  of 
the  intermediate  chairs,  and  therefore  it  is  that  the  passenger  counts  every 
joint  as  he  passes  over  tliera.  The  cross  sleepers  at  tlie  joints  are  beaten 
down,  and  the  ground  is  hollow  beneath  them.  Water  gets  in,  and  "main- 
tenance of  way"  increases  in  amount.  The  rails  hammer  in  the  chairs,  the 
keys  get  loose,  and  danger  becomes  imminent.  If  there  be  one  rule  more 
important  than  another  in  "  maintenance  of  way,"  it  is  that  of  making 
the  whole  road,  both  rails  and  substructure,  of  equable  resisting  power 
throughout.  It  were  better  and  safer  to  have  a  Uexible  rail  throughout, 
than  one  alternately  hard  and  flexible  ;  and  therein  is  the  prominent  advan- 
tage which  the  structure  of  the  broad  gauge  has  over  the  narrow, — though 
probably,  taking  the  weight  of  the  engines  into  comparative  account,  the 
rails  of  the  narrow  gauge  are  better  proportioned  as  to  size  than  those  of 
the  broad.  The  importance  of  this  question  will  be  obvious  to  every 
mechanical  mind.  Kqual  movement  in  all  moving  machinery  is  the  thing 
aimed  at  in  every  case  where  durability  is  desired.  Why  else  are  fly- 
wheels— and  why  are  blocks  of  iron  placed  on  engine  wheels  to  balance 
them?  Wiiy  is  it  sought  to  keep  locomotive  cylinders  as  close  as  possible 
to  the  central  line  of  the  train?  What  but  for  equal  movement?  And  yet 
the  rail  is  so  contrived  as  to  produce  continually-/ecurring  blows  at  every 
joint.     This  must  be  amended  before  economy  can  be  obtained. 

That  the  railway  dogma,  "  AVeight  is  Speed,"  is  a  fallacy,  may  be  ga- 
thered from  the  whole  animal  creation.  The  swift  eagle,  when  divested  of 
his  wings  and  feathers,  is  reducible  to  a  very  small  bulk  of  body.  The 
slow  goose  or  duck  is  chiefly  body,  with  but  small  wings.  The  swift  Arab 
horse  is  light,  but  muscular,  like  a  double  cylinder  engine,  working  by 
pure  elasticity.  The  slow  Flanders  horse  is  like  an  atmospheric  engine  of 
the  olden  time,  the  muscles  only  serving  to  put  the  gravity  in  action.  Who 
ever  dreamed  of  applying  a  Flanders  horse  to  a  fast  coach  ?  Who  ever 
dreamed  of  applying  an  Arab  steed  to  draw  a  coal-wagoo  ?  Yet  this  is 
what  railway  competitors  have  been  doing  up  to  the  present  time.  Ele- 
phants, leviathans,  were  a  fitter  term  than  horses.  We  have  heard  that 
there  are  existing  engines  weighing  35  tons,  and  that  engines  yet  in  em- 
bryo will,  when  they  achieve  their  monstrous  birth,  weigh  40  tons.  It  is 
some  years  since  a  strange  nondescript,  called  Harrison's  Patent,  was  pro- 
duced on  the  broad  gauge.  It  made  a  trial — but  all  its  try  ended  in  stand- 
ing still.  We  asked  a  "  rude  unlettered  driver  of  the  rail"  why  it  did  not 
answer.  The  answer  was  concise, — "  It  weighs  forty  tons."  That  reason 
is  fast  getting  to  be  obsolete.  If  the  proportion  of  engine  weight  to  train 
■weight  continues  to  increase  as  it  has  done  for  some  time  past,  the  horse 
will  soon  cut  up  the  carriage.  As  a  rough  and  ready  acquaintance  re- 
marked,—"The  train  is  nothing;  anything  can  draw  these  carriages,  so 
long  as  the  engines  can  draw  themselves." 

Many  men  have  had  their  doubts  of  the  truth  of  the  railway  dogma, 
"  Weight  is  Speed."  One  man — a  railway  officer — was  found  bold 
enough,  after  some  preliminary  thinking,  to  put  the  dogma  to  the  test  of 
experiment.  Having  had  constructed  for  him  a  manumotive  carriage,  he 
found  that  considerable  speed  could  be  attained  with  a  light  vehicle,  but  the 
speed  was  limited  by  the  limited  strength  of  man.  To  get  a  steam  loco- 
motive constructed  for  a  speed  of  twenty  miles  per  hour,  and  weighing 
only  6  cwt.,  was  his  next  problem, — the  object  being  to  lift  it  olf  the  rails 
to  get  out  of  the  way  of  fast  trains.  Builders  were  found  to  undertake 
this:  the  axles  were  made  as  light  as  those  of  a  pony  gig,  the  wheels  of 
vpood,  and  all  parts  reduced  to  the  minimum.  It  worked,  and  would 
ascend  an  incline  of  1  in  19;  but  the  boiler  was  not  well  arranged,  and 
the  axles  were  too  close  together  for  steadiness.  It  was  taken  in  again, 
the  axles  set  ten  feet  apart,  and  a  new  boiler  applied.  But  there  were  two 
serious  defects  :  the  axles  were  too  light  for  the  increased  weight,  and  the 
wheel  tyres  were  too  narrow  for  the  "  points."  It  was  evident  that,  as  in 
most  cases  of  alteration,  the  parts  were  not  fitted  to  each  other.  The 
second  trial  was  made,  and  it  soon  became  evident  that  the  engine  would 
go,  but  not  for  any  length  of  time.  As  predicted,  the  engine  went  ofl'  the 
rails  at  the  points,  strained  the  axles,  and  again  came  into  dock.  New 
wheels,  of  iron,  were  applied,  and  stronger  axles  ;  and  those  who  pre- 
dicted, first,  that  the  engine  would  not  go,  and,  secondly,  that  it  would  fly 
off  the  rails  by  reason  of  its  lightness,  were  out  in  their  calculatione  in 


both  cases.    The  maximum  speed  attained  was  47  miles  per  hour 40 

miles  the  average  of  56  miles  from  London  to  Cambridge.  The  total 
weight,  with  fuel  and  water,  was  22  cwt  ,  and  the  number  of  passengers 
were  eight,  including  the  driver.  On  that  memorable  day  the  dogma, 
"  Weight  is  Speed,"  was  extinguished  for  ever.  One  hundred-weight  was 
ou  nd  equivalent  to  thirty  hundred-weight,  and  the  vehicle  was  steadier  at 
maximum  speed  thau  a  first-class  carriage. 

The  railway  officer  who  established  this  fact,  of  measureless  importance 
to  all  future  railway  progress,  is  Mr.  Samuel,  the  resident  engineer  of  the 
Eastern  Counties  railway.  The  builders  of  the  engine  are  Messrs.  Adams, 
of  Fairfield  Works.  The  draughtsman  of  it  in  its  original  tiny  form  is 
Mr.  Keynolds,  of  the  Eastern  Counties,  and  formerly  a  pupil  of  the 
Fairfield  Works. 

We  have  not  given  the  working  drawings  of  this  remarkable  production 
of  foresight  and  perseverance,  as  the  engine,  though  a  practically  useful 
machine,  and  money-saving  to  the  Company,  will  not  be  a  pattern,  but  will 
be  far  eclipsed  by  its  successor.  We  give  the  general  form  and  dimensions, 
as  being  all  that  the  intelligent  mechanic  would  really  desire  to  know. 

An  oblong  box,  the  frame  being  of  angle-iron,  measuring  14  ft.  in  length, 
by  4  ft.  4  in.  in  width,  is  su-pended  by  axle  girders  in  spiral  springs,  be- 
ueaih  the  axles  of  and  within  side  four  wheels,  eich  3  ft.  10  in.  in  diameter, 
the  axles  being  10  ft.  apart.  The  axles  are  three  inches  in  diameter.  One 
of  the  axles  is  double-cranked  at  right  angles,  in  the  usual  mode,  and  to 
this  the  connecting  rods  of  a  pair  of  steam  cylinders  are  applied  to  produce 
motion,  also  in  the  usual  manner.  The  oblong  box  is  divided  about  mid- 
way by  a  partition.  At  the  front  end  of  tlie  box  thus  divided,  is  placed  a 
vertical  boiler  and  the  machinery,  with  the  driver,  the  whole  being  con- 
tained within  the  base  of  the  four  wheels,  and  supported  below  the  level 
of  the  axles.  In  the  hinder  part  of  the  box  are  placed  seats  for  seven  pas- 
sengers, some  along  the  sides  and  some  above  the  axle,  which  passes  through 
the  box,  the  entrance  being  behind.  The  cross-seat  for  the  driver  has  the 
water-tank  within  it.  The  cylinders  are  3J  inches  diameter,  with  a  6-inch 
stroke.  The  reversinggear  and  link  motion  are  as  usual.  The  diameter  of  the 
boiler  is  1  ft.  9  in. ;  the  tubes  are  in  number.  It  has  been  proved  by 
cold-water  pressure  to  200  lb.  on  the  inch.  The  consumption  of  coke  is 
2  lb.  per  mile,  and  the  total  expense  for  driver,  coke,  and  oil  is  under  one 
penny  per  mile.  It  will  be  obvious  to  every  one  that,  with  a  pressure  of 
only  six  to  seven  hundred  weight  on  each  driving-wheel,  "  maintenance  of 
way"  need  not  be  taken  into  the  account, as  where  six  to  nine  tons  are  placed 
on  each  driving-wheel  ;  and,  also,  that  as  no  deflection  of  the  rail  takes 
place,  there  will  be  no  slipping. 

Changes,  however,  cannot  take  place  rapidly,  and,  as  a  matter  of  course, 
those  who  propounded  the  dogma  that  "  Weight  is  Speed,"  are  nut  likely 
to   acknowledge  their   error   ofl-hand. 

But  our  business  is  with  the  question,  commercially  and  mechanically. 
The  press  teems  with  complaints  of  the  absorption  of  money  by  the  ex- 
tension of  railways;  and  either  railways  must  stop  progress,  or  they  must 
be  produced  at  a  far  cheaper  outlay  than  hitherto. 

As  regards  passengers,  speed  is  the  object :  as  regards  goods,  weight  is 
the  object  more  than  speed ;  but  when  goods  are  borne  on  the  same  rails  as 
passengers,  they  must,  for  the  most  part,  travel  at  the  same  rate  of  speed. 
DiBering  speeds  on  the  same  line  of  rails,  unless  with  long  intervals,  are  a 
fruitful  source  of  collision. 

On  the  main  lines  of  rail  the  traffic  is  stated  to  be  so  enormous,  that 
goods  wagons  are  constantly  in  arrear. 

If  therefore,  the  passenger  traflic  could  be  transferred  to  other  lines,  ex- 
clusively devoted  to  passenger  traffic  at  great  speeds,  it  would  be  a  very 
considerable  advantage  to  the  public,  both  in  point  of  safety  and  rapidity, 
and  also  in  the  forwarding  of  goods. 

At  such  a  proposition  the  short  sighted  amongst  existing  railway  owners 
will  take  the  alarm,  for  fear  of  the  depreciation  of  their  property.  How- 
ever we  do  not  see  how  their  alarm  could  benefit  them.  The  best  way  is  to 
look  all  danger  steadily  in  the  face,  when,  where,  and  how  it  may  occur. 
But,  fortunately  for  them,  the  danger  in  the  present  case  is  purely 
imaginary. 

It  will,  we  believe,  be  a  conceded  point,  that  the  public  would  prefer 
frequent  trains  carrying  small  numbers  of  persons,  to  unfrequent  trains 
carrying  larger  numbers,  and  would  also  prefer  increased  speeds.  And, 
provided  it  can  be  made  apparent  that  they  can  thus  be  carried  also  more 
cheaply,  we  presume  that  both  directors  and  shareholders  would  agree  as 
to  its  desirability. 

Now,  in  the  first  place,  a  large  train  involves  the  use  of  a  heavy  engine, 
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as  at  present  managed.  It  also  involves  an  amount  of  station-room  and 
servants,  both  at  the  termini  and  intermediate  stations,  proporlioued  to  the 
numbers  of  the  passengers.  This  large  amount  of  property  and  persons  are 
employed  all  at  once,  but  with  long  intervals. 

In  the  second  place,  the  large  train  involves  great  momentum  and  greatly- 
increased  dead  weight  to  support  shocks.  It  also  involves  the  use  of 
much  heavier  rails  and  roadway,  bridges,  embankments,  viaducts,  Jcc.  It 
also  involves  much  greater  risk  to  passengers,  by  the  great  space  taken  to 
check  the  momentum  and  bring  the  train  under  the  control  of  the  breaks 
in  case  of  sudden  stoppage.  And  the  slower  the  movement  the  larger  must 
be  the  amount  of  stock. 

AVith  light  trains  all  these  conditions  are  reversed.  A  small  station  and 
a  small  number  of  servants,  constantly  occupied,  will  do  the  whole  of  the 
work  ;  and  thus  a  comparatively  small  outlay  of  capital  is  required,  and  a 
smaller  amount  of  wages  has  to  be  struck  oil' the  general  receipts. 

With  light  trains  the  momentum  is  lessened,  and  less  power  is  required 
both  to  stop  and  start.  In  case  of  impending  collision,  the  risk  in  case  of 
shock  is  lessened,  and  the  space  required  to  bring  up  in  is  comparatively 
small — 50  to  60  yards  would  probably  be  enough.  The  small  engine  we 
have  been  describing  will  bring  up  from  speed  in  about  50  yards. 

Rails  and  roadway  of  far  lighter  structure  will  suffice  for  light  trains — so 
much  lighter  as  to  seem  almost  an  imputation  on  our  "  heavy-coach"  rail- 
way makers.  Yet,  after  all,  tlie  error  they  have  committed  has  been  in 
making  their  rails  too  light  for  tlieir  loads,  and  thus  wasting  engine 
power.     And  the  greater  the  speed  the  smaller  the  amount  of  stock. 

All  this  is  to  be  accomplished,  not  by  running  trains  on  railways,  or 
steam-carriages  on  highways,  but  by  runinng  sttam-curriagcs  on  railways; 
in  other  words,  by  putting  the  load  on  the  engine,  instead  of  drawing  it 
behind  or  propelling  it  before  ;  thus  increas  ing  the  adhesion  of  the  driving- 
wheels  in  proportion  to  the  increase  of  the  load — getting  rid  of  a  large  amount 
of  dead  weight  on  the  wheels  and  carriages  usually  driven  behind.  And 
such  light  engines  may  have  their  adhesive  power  still  further  increased 
by  a  single  carriage  propelled  before  or  driven  behind,  making  such  car- 
riages rest  a  portion  of  their  weight  on  the  engine  frame. 

If  we  be  told  that  such  steam  carriages  do  not  yet  exist,  we  can  but 
refer  to  the  practical  demonstration  of  the  engine  already  built,  and  stale 
that  we  have  now  before  us  a  practical  tender,  from  persons  fully  competent 
to  carry  the  plan  into  action,  to  furnish  steam-carriages,  rails,  and  timber- 
work  ready  for  use,  provided  the  land  be  delivered  levelled  and  ballasted, 
ready  for  the  permanent  way,  at  the  price  of  Two  thousand  pounds  per 
mile  of  single  way,  the  carriage  to  travel  50  miles  per  hour,  and  carry  I,OCO 
persons  per  day  of  twelve  hours,  over  a  line  of  twenty  miles  in  length,  with 
greater  safety  than  by  the  present  system.  The  railway  may  be  laid  in 
ballast,  or  carried  on  piles. 

On  reverting  to  our  description  of  the  present  engine,  it  will  be  seen  that 
the  gravity  is  chiefly  below  the  axles  and  within  the  base  of  the  wheels. 
Only  those  who  are  familiar  with  engines  and  wheel-carriages  can  fully 
estimate  the  importance  of  the  principle  here  involved.  AVith  a  pendulum- 
balance  the  weight  is  always  seeking  to  be  vertical.  With  a  prop-balance 
the  weight  is  always  seeking  to  deviate  from  the  vertical  line.  With  a 
carriage  moved  by  external  power  the  adhesion  of  the  wheels  is  lessened 
and  increased  from  one  to  another  by  oscillation,  and  this  while  increasing 
the  risk  and  light  draught.  With  an  internally-moved  carriage,  adhesion  is 
required  for  the  purpose  of  propulsion,  and  the  pendulum  action  is  the  best 
adapted  for  it,  as  well  as  for  safety.  In  short,  the  same  qualities  are 
required  in  a  locomotive  engine  as  in  a  ship,  to  ensure  steadiness  and 
swiftness, — "  a  low  and  a  long  hull." 

The  engine  about  to  be  constructed  will  have  its  frame  not  more  than 
nine  inches  from  the  rails,  all  four  wheels  drivers,  and  will  carry  twenty 
or  thirty  passengers,  as  may  be  preferred. 

The  railways  we  have  been  describing  may  be  laid  either  on  piles,  over 
fields,  or  on  river  banks,  or  on  the  surface  of  existing  highways,  inasmuch 
as  the  steam-carriages  will  ascend  inclines  of  one  in  fifty,  or  pass  round 
carves  of  two  hundred  feet  radius  with  great  facility.  The  weight  of  the 
engine  will  be  about  2^  tons,  that  of  the  passengers  about  the  same,  making 
up  altogether  5  tons,  or  1 J  tons  per  wheel.  Supposing  it  desirable  to  con- 
vert such  engines  to  goods  traffic,  a  wagon  of  five  tons  might  be  applied 
before  and  behind,  pressing  on  the  engine  to  increase  the  adhesion  with  a 
reduced  speed.  By  this  system,  the  old  highways  might  be  brought  back 
to  their  former  state  of  prosperity,  and  property  along  their  borders  actually 
increased  in  value.  *       ^ 

Do  railway  owners  see  in  this  any  deterioration  of  their  property?  We 
do  not.    If  it  be  so,  do  they  think  they  can  keep  it  back  when  once  shown 


to  be  a  public  advantage  ?  Do  they  think  the  landholders,  who  were  strong 
enough  1o  dictate  terms  to  railway  makers  for  their  own  benefit,  and  drive 
them  away  from  the  vicinity  of  the  old  highways — do  they  think  they  will 
be  less  powerful  to  intermarry  their  highways  with  railways — to  make 
railways  over  their  land,  when  they  are  brought  within  the  compass  of 
their  own  means?     We  do  not. 

But  railway  men  need  not  fear  the  result.  The  railways  will  ever  have 
the  same  advantage  over  the  highways  that  they  ever  have  had,  in  belter 
gradients  and  slraighter  lines;  and  they  have,  moreover,  a  source  of  profit 
that  they  have  never  yet  looked  to — the  capability  of  making  four  lines  of 
rail  complete,  with  the  exception  of  tunnels,  road  bridges,  and  stations. 
For  the  light  engines  and  mode  of  transit  we  have  been  describing,  the 
slopes  and  embankments  are  perfectly  eligible.  For  example,  in  the  outer 
fence  of  the  railway,  which  is  to  be  made  sufficiently  strong  for  the  pur- 
pose, an  edge  timber  is  to  be  laid,  and  on  that  a  light  rail,  A  similar  rail 
is  to  be  laid  on  the  embankment,  and  the  two  connected  by  the  rails.  The 
level  of  the  rails  is  about  a  foot  below  the  main  rails.  In  cuttings,  the  re- 
verse mode  must  be  adopted,  with  the  rails  about  a  foot  above  the  main 
rails.  To  wide  bridges,  a  light  wooden  frame  may  be  used.  At  tunnels, 
in  vertical  chalk  or  rock  cuttings,  at  stations,  and  at  level  road  bridges, 
points  must  be  made  for  the  main  line.  With  light  engines,  capable  of 
sixty  miles  speed,  this  would  be  no  serious  objection.  With  the  main 
lines  thus  relieved  of  the  (ast-train  passenger  traffic,  a  much  larger  amount 
of  goods  and  slow  passengers  might  be  carried.  It  is  not  on  the  Eastern 
Counties  line,  from  which  railway  improvements  have  of  late  so  largely 
emanated  that  these  considerations  will  be  lost  sight  of,  and  the  Directors 
have  done  well  and  wisely  to  foster  the  mechanical  aptitude  amongst  their 
officers  for  the  production  of  railway  improvements,  that  must  tell  most 
beneficially  on  their  shareholders'  pockets. 

The  amount  of  good  that  must  result  from  this  new  system  of  railway 
transit,  wherein  the  proportion  of  dead  weight  per  passenger,  at  increased 
speed,  is  reduced  from  about  9  cwt.  to  1\,  must  be  enormous.  And  to  be 
achieved  at  the  rate  of  £2,000  per  mile,  minus  land  and  levelling !  We 
have  only  regarded  the  question  in  the  aspect  of  rapid  passenger  transit, 
but  if  the  speed  be  reduced,  the  power  becomes  available  for  larger  loads. 
AVe  see  in  this  system  a  means  of  effecting  transit  even  in  the  wildest 
countries — a  means  of  crossing  the  Isthmuses  of  Suez  and  Darien,  even  by 
individual  capitalists — a  means  of  penetrating  to  the  southern  point  of 

Italy,  and  shortening  sea  transit  without  coming  to  England  for  capital 

a  means  of  regenerating  Spain  and  making  it  a  nation,  instead  of  a  bundle 
of  quarrelling  provinces — a  means  of  instructing  all  the  innumerable 
branches  of  the  main  lines  of  railway  already  constructed  throughout 
Europe — a  means  whereby  almost  any  individual  landholder  may  make 
his  own  railways  through  his  estates,  and  thus  achieve  a  system  of  agri- 
culture of  threefold  produce — a  means  whereby  Ireland  may  easily  be 
intersected  and  civilised,  and  the  reproach  taken  away  from  us,  that  a 
wild  people,  knowing  no  law  but  the  ''  wild  justice  of  revenge,"  still  dwells 
within  the  borders  of  our  island  domain. 

The  principle  herein  enunciated  is  that  of  inducing  adhesion  and  pro- 
pulsion by  the  agency  of  the  load  on  a  self-moving  machine,  in  opposition 
to  that  of  making  an  enormous  machine  to  produce  its  own  adhesion  in- 
dependently of  the  load,  and  therefore  requiring  a  machine  always  of  the 
maximum  weight,  even  with  a  minimum  load. 

AVe  invite  our  readers,  who  may  be  interested  in  this  branch  of  science 
to  investigate  the  data  as  patiently  as  we  have  done.  The  proposition  to 
carry  a  lirstclass  load  of  passengers  on  a  self-contained  machine,  weighing 
only  half  the  weight  of  an  ordinary  first-class  carriage,  and  at  a  greatly 
increased  speed,  is  a  matter  deeply  touching  the  welfare  of  all  who  are 
connected  with  railways.  We  shall  return  to  this  important  question  at  a 
future  opportunity. 


Photography. — M.  Niepce  de  St.  Victor,  in  making  some  experiments  in 
photography,  finds  that  if  a  sheet  of  paper  on  which  there  be  writing  or 
printed  characters  or  a  drawing  be  exposed  for  a  few  minutes  to  the 
vapour  of  iodine,  and  there  be  applied  immediately  afterwards  a  coating 
of  starch  moistened  by  slightly  acidulated  water,  a  faithful  tracing  of  the 
writing,  printing,  or  drawing  will  be  obtained.  M.  Niepce  has  also  dis- 
covered that  a  great  number  of  substances,  such  as  nitric  acid,  phosphoric 
acid,  chlorurets  of  lime  and  mercury,  &c.,  act  in  a  similar  manner,  and  that 
various  vapours,  particularly  those  of  ammonia,  have  the  effect  of  vivifyin" 
the  images  that  are  obtained  by  photography. 
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PNEUMATIC  PILE-DRIVING. 

Pile-driving  is  a  process  of  great  importance  to  the  hydraulic  engineer, 
and  the  means  of  facilitating  it  have  engaged  the  attention  of  many.  To 
drive  by  the  common  monkey  is  a  clumsy  operation,  because  the  power  is 
brought  to  hear  on  tiie  substance  of  the  pile  rather  than  on  the  soil  in  which 
it  is  to  be  driven,  and  because  the  depth  to  which  a  pile  can  be  driven  is 
limited  by  the  length  of  timber  of  which  piles  can  be  made.  The  elTeclive 
power  brought  to  bear  has  been  increased  by  the  American  and  oilier 
steam  pile-driving  machines,  but  without  materially  reducing  their  cost. 
AVithin  the  last  two  years  a  new  process,  called  Dr.  Potts's,  has  been  intro- 
duced, which  has  been  already  applied  by  Mr.  Robert  Stephenson  and 
other  eminent  engineers. 

Although  Dr.  Potts's  process  is  very  simple,  it  is  so  difl'ereut  in  its 
effects  from  what  is  imagined,  that  it  is  necessary  to  speak  of  it  rather 
fully,  in  order  to  give  a  precise  idea  to  those  who,  by  forming  quick  pre- 
conceptions, may  miss  the  principle.  We  have  already  intimated  that  in 
the  common  solid  limber  pile,  power  is  applied  to  the  head  of  the  pile,  and 
not  directly  to  its  base,  or  the  soil  into  which  it  is  to  be  driven,  whereas 
Dr.  Potts's  pile  is  hollow,  and  the  power  is  brought  to  bear  immediately 
on  the  soil  in  which  the  pile  is  to  be  tixed.  This  is  done  by  making  the 
pile  hollow,  by  exhausting  the  air  from  it,  and  so  drawing  up  the  soil  from 
below  the  pile,  whereby  it  is  made  to  sink.  The  pile  is  not  driven  down, 
as  most  would  think,  by  the  sole  pressure  of  the  atmosphere  on  the  top  of 
the  pile,  but  the  shingle,  gravel,  or  sand  being  removed  into  the  pile  as  the 
air  is  exhausted,  the  soil  is  constantly  excavated  beneath  the  bottom  of  the 
pile,  and  driving  and  excavating  proceed  at  the  same  time.  This  we  look 
upon  as  the  real  distinction  between  the  old  and  new  process,  and  the 
point  in  favour  of  the  latter,  while  the  power  is  further  economised  by 
being  applied  direct  to  the  true  scene  of  action. 


jcHircaiEnonT 


'uj         U 


O  '^" 


rr=3 


'1)11  ■  li-i'  1 1 


liii    f-;i    il..i    5=3    t_J    |?NiV 


Our  engraving  represents  the  pier  supported  on  pneumatic  piles,  laid 
down  by  Mr.  Robert  Stephenson  on  the  Chester  and  Holyhead  railway 
in  the  course  of  this  summer,  being  one  among  the  many  novel  and  curious 
works  on  that  great  public  undertaking,  and  illustrating  the  enterprise  of 
its  eminent  engineer.  The  viaduct  is  skew,  and  is  carried  over  a  branch 
of  the  sea,  in  the  island  of  Anglesey,  and  consists  of  two  land  piers  built 
in  the  usual  way,  and  of  this  centre  pier,  laid  on  a  sand  bank.  It  is  3(> 
feet  long  and  3  feet  wide,  and  is  built  on  19  cast-iron  tubes,  each  16  feet 
long  and  1  foot  diameter.  The  tubes  were  sunk  by  means  of  a  small 
double  air-pump,  with  cylinders  X\  inches  diameter,  and  IG  inches  length 
of  stroke,  worked  by  four  men  ;  the  pumps  were  placed  on  the  land  pier, 
and  a  half-inch  lead  pipe  was  carried  from  the  pumps  on  to  the  water  at 
the  place  of  driving. 

Each  tube  was  placed  perpendicular  over  the  spot  on  which  it  was  to 


be  sunk,  and  then  a  square  iron  cap  placed  on  the  top,  with  the  half-inch 
leaden  tube  just  described  passing  through  it ;  at  every  stroke  of  the  pump 
the  air  was  exhausted  from  witbinside  of  the  lube,  and  as  the  exiiaustiug 
process  proceeded,  the  pile  or  tube  made  its  way  downwards,  and  the  soil 
displaced  at  the  bottom  passed  into  the  lower  part  of  the  tube, — and  thus 
the  operation  was  continued  until  the  pile  was  sunk  to  the  required  depth 
\V'hen  the  whole  of  the  nineteen  piles  were  sunk  to  one  level,  as  shown  in 
the  annexed  engraving,  a  cast-iron  plate,  weighing  0  tons,  was  placed 
over  them,  just  on  a  level  above  the  surface  of  the  water,  and  formed  the 
foundation  upon  which  the  superstructure  was  built. 

The  pumps  were  brought  down  by  coach,  put  together,  worked,  unship- 
ped, and  sent  back  again,  all  within  a  few  days,  so  that  nothing  cumbrous  iu 
the  way  of  apparatus  is  involved  in  the  application — and,  indeed,  the  air- 
pump  can  be  carried  where  the  pile-driving  machine  cannot.  The  piles 
were  driven  at  the  rate  of  half-a-minute  per  foot  for  the  first  six  feet,  and 
at  about  three  minutes  to  the  foot  for  the  remainder. 

The  arches  are  20  feet  wide  on  the  square,  and  26  feet  on  the  skew  ;  and 
the  piers  3  feet  wide  on  the  square,  and  3  ft.  10  in.  on  the  skew. 

In  July  184.'),  a  pile  of  cast-iron,  of  2  ft.  Gin.  diameter,  was  driven  into 
the  Goodwin  Sands  by  the  engineers  of  the  Trinity  House.  The  rise  of 
the  tide  and  the  state  of  the  wealher  prevented  the  uninterrupted  progress 
of  the  work,  and  it  was  unavoidably  divided  into  three  separate  periods, 
which  gave  the  following  results : — 

July   19         in  3  hours,         driven  22  ft.  0  in. 
„      21  1        „  „      10       0 

„      20  U     „  „         1       7 

The  total  depth  driven  below  the  surface  of  the  sand  was  therefore 
33  ft.  7  in.  This  is  only  one  of  many  experiments  performed  by  the 
Trinity  Board,  who  have  a  license  for  the  applicatioo  of  the  patent,  and 
have  used  it  in  many  of  their  smaller  works. 

In  the  autumn  of  this  year,  the  Trinity  Board  erected  a  beacon,  by  the 
pneumatic  process,  on  the  South  Calliper  of  the  Goodwin  Sands — a  very 
dangerous  spot.  The  centre  column  is  a  tube  of  cast-iron,  2  ft.  6  in.  dia- 
meter, put  together  in  10  and  20  feet  lengths,  and  inserted  32  feet  deep  in 
the  sand.  Around  it  are  four  other  cast- iron  tubes,  each  of  15  inches, 
diameter,  the  whole  braced  together,  and  supporting  a  cage  on  the  top, 
which  is  5C  feet  above  the  sand  level.  In  the  great  storm  in  October,  this 
work  was  broken;  but  this  failure  had  nothing  to  do  with  the  pile-driving 
process,  which  was  efficiently  carried  out,  the  piles  being  driven  32  feet, — 
whereas,  in  Admiral  Beaufort's  experiments  on  the  Goodwin,  he  could 
only  drive  a  steel  bar  8  feet  with  a  sledge  hammer;  and  Captain  Bullock, 
R.N.,  found  that  a  pointed  iron  rod  of  3  inches  diameter,  when  driven 
13  feet  in  the  same  sands,  look  40  blows  of  a  monkey  weighing  1  cwt.,  and 
with  a  lOfeet  fall,  to  drive  it  one  inch.  It  should  be  observed,  the  beacon 
on  the  Goodwin  was  of  cast-iron  only. 

Dr.  Potts's  plan  allows  the  application  of  cast-iron  tubes  of  any  diameter 
and  any  length,  whereas  wood  pile-driving  is  limited  by  the  scantling  of 
the  timber,  and  limber  piles  of  a  large  scanting  are  very  expensive.  Two 
feet  six  inches,  used  on  the  Goodwin,  is  an  unexampled  diameter  for  a  pile, 
but  there  are  no  such  narrow  limits  to  ihe  new  process.  Metal  or  wood 
may  be  used  for  the  tubes,  and  they  may  be  made  of  staves  hooped.  The 
patentee  offers  to  put  down  small  fishing  and  bathing-houses  and  stations 
in  the  sands,  at  very  moderate  rates,  and  the  plan  is  likely  to  be  applied 
for  columns  for  carrying  electric  telegraphs  over  rivers,  and  for  piers  or 
towers  of  suspension  bridges. 

It  should  be  noticed  that  a  cylindrical  tnbe,  placed  vertically  on  a  body, 
of  sand  and  water,  cannot  be  made  to  descend  without  great  pressure,  and 
then  only  a  few  inches  ;  but  by  exhausting  the  air  from  the  tube  and  draw- 
ing up  the  soil  from  the  bottom  it  sinks  most  rapidly. 

It  is  found  in  practice  that  not  merely  will  sand,  shingle,  mud,  bog,  and 
clay  be  carried  up  the  pile,  but  even  large  stones  are  carried  in  suspension, 
so  that  every  kind  of  soil  can  be  mastered  except  rock — and  there  it  is  not 
wanted,  because  there  is  a  solid  foundation. 

The  hydraulic  engineer  will  at  once  appreciate  the  utility  of  this  inven- 
tion for  river  and  sea-walls,  piers,  and  breakwaters  ;  but  its  applications 
are  very  numerous,  and,  as  it  can  be  most  economically  used,  it  will  lead 
to  many  new  classes  of  works,  for  it  extends  the  range  of  engineering. 
Mr.  Alexander  Gordon,  in  laying  down  one  of  his  new  colonial  lighthouses, 
proposes  the  application  of  this  plan,  of  the  practicability  of  which  be 
speaks  frona  experience,  and  in  a  paper  published  by  him  on  the  subject, 
he  writes  warmly  in  favour  of  trying  it  in  other  situations.  Mr,  Robert 
Stephenson  has,  however,  been  the  lirst  to  apply  the  plan  on  any  consider- 
able scale,  though  what  has  been  dune  hitherto  by  all  parties  is  far  from 
enough  to  make  it  generally  known  among  the  profession.    Those  of  our 
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readers  who  feel  an  interest  in  seeing  the  plan  in  working,  shoiilil  visit 
what  may  be  called  the  museum  of  the  patentee,  at  No.  9,  Buckiughaiu' 
street,  Strand,  where  a  great  many  models  have  been  exhibited  and  ex- 
periments made,  and  which  are  really  deserving  of  inspection  by  profes- 
siooal  men,  especially  those  practically  engaged,  as  so  many  are,  in 
hydraulic  engineering. 


REGISTER    OF    NEW    PATENTS. 

HYDRAULIC  AND  PNEUMATIC  MACHINERY. 

John  Walker,  of  Crooked-lane,  LonJon,  for  "  Improvements  in 
certain  hydraulic  and  pneumatic  machinenj,  and  in  the  application  of 
»team  or  other  powers  thereto," — Granted  AprJ  20;  Enrolled  October 
20,  1S47.     [Reported  in  the  Mining  Journal.'] 

This  invention,  which  is  comprised  under  two  heads,  consists  of  the 
following  arrangements  and  combinations  of  parts — the  first  is  as  fol- 
lows:— In  the  accompanying  drawing,  A  A,  marks  a  metal  tank,  hav- 
ing three  sluice-doors  B,  covering  openings  therein,  either  of  which 
may  be  covered  or  uncovered  at  pleasure.  Such  tank  is  sujjported 
by  a  strong  framing  of  wood,  and  upon  the  top  of  this  tank  are  strong 
metal  framings,  C,  which  support  and  carry  the  several  working  parts 
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of  the  machine,  of  which  D  D  marks  a  steam  cylinder,  and  there  are 
two,  placed  side  by  side,  fitted  with  suitable  pistons,  E,  and  piston- 
rods,  F;  to  the  upper  part  of  these  piston-rods,  a  cross-head,  G,  is 
attached,  from  each  end  of  which  there  depend  tvro  rods,  H  H — the 


lower  ends  whereof  are  attached  to  a  cross-head,  I,  from  which  there 
depends,  in  a  similar  manner  to  the  cross-head,  G,  two  rods,  K  ;  the 
lower  ends  of  the  last-mentioned  rods  are  securely  fixed  to  a  cruci- 
form-shaped piece,  L,  to  which  piece  there  are  fixed  four  rods,  M 
with  their  upper  extremities  attached  to  a  valve-piston,  N,  of  pecu- 
liar construction,  hereafter  mentioned  and  exhibited  in  transverse  and 
vertical  section.  O,  marks  a  water  cylinder ;  there  being  two  of  them 
placed  side  by  side,  and  fixed  to  the  framing,  P,  as  is  the  case  with 
the  steam  cylinders,  D  D.  The  water  cylinders,  O  O,  are  furnished 
at  their  upper  ends  with  valves,  Q,  similar  in  construction  to  those  in 
the  pistons,  N ;  and  such  valves  are  arranged  and  combined  as  fol- 
lows;— a  marks  a  grating,  upon  the  outer  edge  of  which  there  is 
shrunk  a  wrought-ring,  b;  and  the  lower  edges  of  the  bars,  c,  which 
form  this  grating,  are  made  wider  than  the  upper  part,  or  seat,  for 
the  valves,  d,  to  allow  the  water  to  pass  freely — such  valves  being 
composed  of  metal  tubes,  plugged  with  wood  ;  and  they  have  free 
liberty  of  vertical  movement,  and  are  guided  in  their  proper  course 
by  cross  pieces  e,  which  embrace  their  ends  ;  and  immediately  above 
the  valves,  Q,  which  are  fixed  at  the  tops  of  the  cvlinders,  O,  there 
is  a  box,  R,  furnished  with  a  cover,  S,  over  each  valve ;  and  to  this 
box  is  attached  a  pipe,  T,  which  terminates  in  a  box,  U,  having  three 
clacks,  or  sluice-doors,  V,  which  can  be  opened  or  closed  at  pleasure. 
W  marks  a  slide  for  regulating  the  admission  of  steam  through  the 
pipe,  X,  to  the  two  cylinders,  D  D,  alternately.  Y,  the  eduction  pipe, 
to  which  is  attached  a  rectangular-shaped  box,  Z,  arranged  in  the 
following  manner: — 1  1  mark  a  series  of  pipes,  which  extend  to  with- 
in a  short  distance  of  the  bottom  of  the  box,  Z — the  upper  ends  of 
such  pipes  being  fixed  in  a  partition-plate,  2,  as  also  is  the  eduction 
pipe,  3.  The  operations  of  this  machine  are  as  follows: — Steam, 
of  the  pressure  of  about  25  lb.  to  the  square  inch,  being  admitted  to 
the  under  side  of  one  or  other  of  the  pistons,  E,  will  cause  it  to  ascend, 
and  thereby  impart  motion  to  a  crank-shaft,  through  the  medium  of  a 
connecting-rod,  G,  and  the  upward  movement  of  one  piston  will  cause 
the  downward  movement  of  the  other — the  cranks  upon  the  shaft 
being  suitably  placed  to  effect  the  same — and  the  heated  air  will  pass 
alternately  from  one  cylinder  to  the  other  by  a  valve,  which  connects 
the  two  cylinders  together;  and  such  movement  of  the  pistons  will 
impart  motion  to  the  valve-pistons,  N,  in  the  water  cylinders,  O' 
through  the  agency  of  the  rods  and  cross-heads  before  mentioned  ; 
and,  assuming  the  tank.  A,  to  be  charged  with  water,  and  one  of  the 
valve-pistons,  N,  to  be  at  the  top  of  the  water  cylinder,  the  descent  of 
such  piston  will  cause  the  valves,  or  tubes,  d,to  be  raised,  and  the 
water  below  them  will  pass  until  the  piston  has  completed  its  down- 
ward stroke.  The  quantity  of  water  which  passes  will  depend  upon 
the  velocity  of  the  piston,  which,  for  raising  water,  the  inventor  states, 
he  has  found  70  revolutions  per  minute  of  the  crank  shaft  to  answer. 

The  piston  is  now  ready  to  perform  the  upward  stroke,  by  which 
movement  the  tubular  valves,  d,  will  be  closed,  and  the  body  of  water 
above  them  will  be  thereby  raised,  and  forced  through  the  opening  in 
the  valve,  Q,  the  downward  stroke  of  the  piston  causing  the  tubular 
valves  in  the  valve-seats,  Q,  to  be  closed  ;  and  this  will  continue  so 
long  as  the  water  in  the  tank  is  not  lower  than  the  bottom  of  the  water 
cylinders.  The  water  thus  raised  may  be  passed  off  through  one  or 
other  of  the  sluice-doors  in  the  box,  according  as  the  machinery  is  re- 
quired to  be  used  either  for  draining,  irrigating,  or  raising  water. 
The  waste  steam  from  the  cylinder  passes  into  the  box,  Z,  and  the 
water  from  the  cold-water  pump  passes  through  the  pipe,  4,  into  the 
said  box.  The  cold  water,  as  it  passes  down  the  pipes,  11,  becomes 
heated  to  the  boiling  point,  or  nearly  so,  in  which  state  it  is  forced 
into  the  boiler  by  the  hot-water  pump,  which  receives  motion  from 
the  crank-shaft.  The  inventor  states  that,  in  adapting  this  machine 
for  pneumatic  purposes,  the  cistern  and  box  may  be  dispensed  with ; 
and  the  position  of  the  piston  and  valve  must  be  reversed,  and  the 
velocity  of  the  crank-shaft  should  not  be  less  than  120  revolutions  per 
minute. 

The  second  part  of  this  invention  consists  in  the  application  of 
vanes,  mounted  upon  a  spindle  in  sets,  each  set  being  placed  in  an 
opposite  direction  to  the  other.  The  inventor  states  that,  although 
he  has  used  flat  vanes,  he  does  not  confine  himself  to  them,  as,  in 
some  instances,  he  prefers  using  vanes  forming  the  segment  of  a  screw, 
similar  to  those  used  for  propelling  boats.  These  vanes  are  mounted 
upon  each  end  of  a  spindle,  the  periphery  of  which  fits  into  a  short 
cylinder,  the  ends  whereof  being  open;  and  such  cylinder  is  fixed 
within  a  box  or  cistern,  at  one  side  whereof  is  a  suction-pipe  ;  and, 
at  the  top  of  the  open  cylinder,  there  is  attached  a  pipe,  which  is  the 
exit-pipe  for  the  passage  of  water,  or  air.  The  said  spindle  may  re- 
ceive motion  from  manual  or  steam  power ;  and  the  motion  of  the 
vanes  in  one  direction  will  cause  the  water  to  be  raised  up  one  pipe, 
and  a  reverse  movement  of  the  vanes  vpill  raise  it  up  the  other  pipe— 
the  water,  in  the  tiist  instance,  passing  the  openings  between  (h* 
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vanes,  through  the  open  ends  of  the  short  cylinder,  and,  in  the  latter 
case,  passing  out  at  the  ends  of  the  cylinder,  and  down  the  suctiou- 
pipe.  Tlie  velocity  of  this  machine,  when  employed  for  raising 
water,  should  not  be  less  than  150  revolutions  per  minute  ;  and,  when 
employed  for  pneumatic  purposes,  about  1400  revolulions  per  minute. 
The  inventor  claims  the  combination  and  arrangement  set  forth  as 
constituting  improvements  in  certain  hydraulic  and  pneumatic  mi- 
chines ;  and  secondly,  the  combinations  and  arrangement  of  a  high- 
pressure  engine  for  such  purposes. 


COPYING  PRESSES. 

WiLl-lAM  Henry  Kempton,  of  South-street,  Pentonville,  gentle- 
man, for  "Improvements  in  copying  presses" — Granted  March  23 ( 
Enrolled  Sept.  23,  1847. 

This  invention  consists  of  a  copying  press  so  arranged  that  the  act 
of  shutting  a  lid  or  cover  acting  on  a  bed  or  surface  is,  by  tlie  resist- 
ance of  a  spring  or  springs,  caused  to  produce  the  requisite  pressure 
for  copying  letters  or  other  documents,  as  shown  in  the  annexed  en- 
graving. Fig.  1  is  a  plan  of  the  copying  press  open,  and  fig.  2  a  sec- 
Fig.  1. 
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Fig.  2. 

tion  thereof,  the  lid  or  cover  being  closed,  a,  the  frame  ;  6,  the  bed, 
constantly  pushed  upwards  by  a  spring  or  springs,  c,  for  giving  the 
requisite  elasticity  between  the  bed  b,  and  the  lid  or  cover  e.  f,  stops 
to  prevent  the  bed  or  surface,  b,  rising  loo  high.  The  letter  or  other 
documi  nt  with  damped  paper  and  other  miiterials,  as  in  other  flat 
copying  presses,  are  to  be  placed  on  the  surface  of  the  bed  b,  and 
then  the  act  of  closing  the  lid  e,  will  cause  the  bed  6,  to  be  pressed 
downwards,  and  the  lid  is  to  be  retained  shut  by  a  bolt  g,  for  a  short 
time,  when  the  desired  copyright  will  be  obtained. 


OIL-CAKE    PRESSER. 

Jame3  Robson,  of  Dover,  Kent,  engineer,  for  "a  new  and  improved 
instrument  to  be  used  in  expressing  oil  from  vegetable  and  other  sub- 
stances,  and  in  making  oil-cake,  <Jc." — Granted  April  15  ;  Enrolled 
Oct.  15,  1847. 

When  manufacturing  oil-cake,  it  is  usual  to  employ  instruments 
made  of  horse-hair,  called  "hairs,"  for  enclosing  the  flannel  bags  con- 
taining the  substance  to  be  pressed  ;  but,  in  consequence  of  the  horse- 
hair fabric  soon  becoming  clogged,  the  patentee  substitutes  an  instru- 
ment constructed  of  metal,  as  shown  in  the  annexed  engravings. 


is-  2. 


Fig.  1  is  the  interior  view,  and  fig.  2  the  exterior  of  the  instrument, 
in  an  open  or  extended  slate  ;  fig,  3  a  longitudinal  section,  and  fig.  4 


Fig.  3. 


Fig.  4. 


a  transverse  section,  of  the  instrument,  a,  b,  are  two  metal  plates  or 
flaps,  corresponding  to  those  hitherto  made  of  horse-hair  cloth  ;  but 
the  shape  may  be  varied,  c,  is  a  leather  hinge,  connecting  the  two 
plates ;  and  d,  a  handle.  Along  the  sides  of  the  plates,  and  at  the 
end  of  the  plate  6  ;>.  rim  is  formed,  to  prevent  the  material  from 
being  prepsed  beyond  the  edges  of  the  plates.  Across  the  inner  side 
of  each  plate,  a  series  ot  ridges  and  depressioi;S  are  roa<le,  in 
such  a  manner  that  when  the  instrument  is  closed,  the  ridges  on  the 
plate  a,  will  come  opposite  the  depressions  in  the  plate  6;  and  through 
the  sunken  portions  of  each  plate  a  series  of  holes  h,  are  formed, 
opening  into  grooves  /,  across  the  back  of  the  plates  :  these  holes 
may  be  one-sixteenth  of  an  inch  in  diameter,  and  half  an  inch  apart  ; 
but  the  patentee  does  not  confine  himself  to  these  dimensions.  The 
linseed  or  other  matter  to  be  pressed  is  prepared  and  placed  between 
the  plates,  and  pressed  in  the  same  way  as  when  using  a  like  instru- 
ment made  of  hair. 


RAILWAY  CHAIRS  AND  FASTENINGS. 

Charles  May,  of  Ipswich,  Suffolk,  civil  engineer,  for  "Improve- 
ments in  railway  cliairs,  the  fastenings  to  be  used  Iheretvith,  and  in 
trenails." — Granted  March  27;  Enrolled  September  27,  1S47. 

The  first  part  of  this  invention  consists  of  improvements  in  manu- 
facturing railway  chairs.  In  performing  this  part  of  the  invention  the 
mould  is  formed  in  a  similar  manner  to  that  described  in  Ransome 
and  May's  patent  of  Feb.  1841,  in  v\hich  side  plates  of  metal  are  used 
to  form  part  of  the  mould  and  for  guiding  the  core.  This  part  of 
the  invention  consists  of  forming  the  core  for  the  interior  of  the  jaw 
of  a  chair,  with  sand  upon  a  metal  interior,  or  core-bar,  combined 
with  the  using  of  metal  side-plates  or  surfaces  as  part  of  a  mould,  and 
as  supports  to  the  core.  This  part  of  the  invention  also  consists  of 
having  a  cross-bar  attached  to  the  flask,  into  which  the  tail-end  of  the 
core  projects.  And  further,  it  consists  of  using  metal  cores  for  cast- 
ing the  holes  for  the  trenails  or  fastenings. 


Fig.  1. 


Fig.  2. 


Fig.  1,  shows  a  longitudinal  section ;  fig.  2,  a  plan  of  a  flask,  with  a 
sand-mould  representing  a  chair  cast  on  to  a  core,  the  top  side  of  the 
mould  being  removed.  To  produce  a  clean  or  chill  surface  in  certain 
parts  of  the  chair,  the  iron  part  of  the  core  is  left  to  come  in  contact 
with  the  melted  metal,  as  is  shown  at  a,  fig.  1 ;  the  extent  and  portion 
of  this  clean  or  chill  surface  may  be  varied.  To  produce  clean  or 
chill  holes  for  the  trenails,  the  metal  cores  at  b,  b,  are  used ; 
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cross-bar  fixed  across  the  flask,  so  as  to  receive  the  tail-end  of  the 
core  in  such  manner  as  to  ensure  its  correct  placing  and  holding  when 
in  the  sand-mould,  which  cross-bar  will  be  found  a<lvaiitageous  (when 
casting  railway  chairs)  for  holding  the  core  used,  whether  employed 
separately  or  in  conjunction  with  the  side-plates  shown. 

The  second  part  of  the  invention  consists  in  so  arranging  apparatus 
that  a  rammer,  or  rammers,  worked  by  mechanical  power,  may  be 
employed  in  ramming  the  sand  into  a  core-bos,  so  as  to  make  suitable 
cores  for  casting  railway  chairs. 

The  third  improvement  relates  to  combining  a  process  for  pre- 
serving the  wood  used  for  fastenings  of  railway  chairs  and  trenails 
with  the  process  of  compression,  that  for  preserving  the  wood  being 
first  performed,  and  then  the  compression: — Take  the  heavy  oil 
of  coal-tar,  called  creosote,  and  pass  through  it,  in  a  close  vessel,  a 
stream  of  steam  from  a  boiler  capable  of  sustaining  from  8U  to  lUO  lb. 
pressure  ;  the  pieces  of  wood  prepared  for  the  trenails  or  wedges  are 
placed  in  a  vessel  also  of  great  strength,  and  the  combined  va|)our  of 
water  and  creosote  allowed  to  act  upon  tliem  for  some  time  (half  an 
hour  to  an  hour) ;  this  combined  vapour  penetrates  the  wood  elFectually, 
and  when  it  is  desirable  to  combine  more  of  the  creosote  with  the 
wood,  it  is  subjected  to  the  vapour  of  creosote  only,  without  the  va- 
jKiur  of  water.  The  patentee  states  that  such  modes  of  impregnating 
wood  with  preservative  matter  is  not  claimed  by  him,  the  same  being 
old  and  well  known.  The  process  of  compression  is  to  be  performed 
(when  the  wood  is  dry)  as  described  in  the  said  former  specification. 

The  fourth  improvement  relates  to  the  manufacture  of  wood  fasten- 
ings used  with  railway  chairs,  and  of  wood  trenails.  In  practice,  such 
fastenings  as  are  described  under  the  said  former  patent  are  liable  to 
exposure  to  moisture  before  inserting  them,  or  applying  tbem  to  the 
purpose  for  whicb  they  are  intended,  and  they  thus  frequently  be- 
come swelled.  And  it  has  been  found  desirable  to  retard  this  swell- 
ing process,  which  the  patentee  accomplishes  by  covering  with  any 
repellant  of  water,  as  varnish  or  grease;  but  it  is  not  intended  that 
this  shall  permanently  repel  moisture,  as  they  are  required  to  swell 
after  driving.  It  has  been  found  that  a  thin  solution  of  common  resin 
in  oil  of  turpentine  answers  very  well,  wbich  is  used  as  a  coating  to 
sudi  fastenings  as  soon  as  they  are  made. 

LUBRICATOR  FOR  MACHINERY. 

James  Carter,  of  Oldham,  Lancaster,  painter,  ior  "  an  Improved 
lubricator:'— Gnnie A  Dec.  14,  1846;  Enrolled  June  14,  1847.  [Re- 
ported in  i^enton's  London  Journal.'] 

This  improved  lubricator  is  for  lubricating  shafts,  bearings,  axles, 
and  working  surfaces  of  machinery  generally,  and  is  intended  to  fur- 
nish a  certain  quantity  of  oil  or  other  lubricating  matter  to  the  sur- 
faces at  determinable  intervals,  which  may  be  varied  and  regulated  at 
pleasure. 

The  annexed  engravings  show  a  lubricator  as  applied  to  a  bearing, 
and  are  calculated  to  furnish  the  oil  or  lubricating  matter  once  in  everv 
5,200  revolutions  of  the  shaft.     Fig.  1  is  a  side  elevation  of  the  ap'- 


Fig.  1.  Fig.  2. 

paratns ;  and  fig.  2  a  transverse  section,  a,  is  the  shaft  to  be  lubri- 
cated ;  b,  the  journal  carrying  the  same  ;  and  c,  the  cap  or  top-plate 
of  the  bearing.  To  the  top  of  the  cap  c,  a  box  d,  is  attached  ;  to 
which  is  fixed  a  bracket  e,  for  carrying  the  shafts/,  and  g.  Upon  the 
shaft  a,  is  keyed  a  worm  h,  which  is  cast  in  two  pieces  (for  the  con- 
venience of  fixing  on  the  shaft),  and  fastened  together  with  small 
screws.  This  worm  actuates  a  worm-wheel  »,  of  twenty  teeth,  keyed 
to  one  end  of  the  shaft/,  which,  at  its  other  end,  carries  a  worm,;',  in 
gear  with  a  worm-wheel  k,  also  of  twenty  teeth,  keyed  to  the  shaft  g-, 
which  also  carries  a  worm  /,  for  driving  a  worm-wheel  m,  having 
twenty-seven  teeth.  This  wheel  m,  is  fixed  at  the  upper  end  of  a 
hollow  plug  n,  which  is  ground  true,  and  revolves  ia  the  box  d.    To 


the  top  of  this  hollow  plug  n,  is  fixed  the  cup  or  vessel  o,  which  con- 
tains the  lubricating  m  itter.  The  plug  n,  is  open  at  top  and  bottom, 
and  has  two  openings,;?  and  q,  one  at  each  side  ;  it  is  also  provided 
with  a  midfeather,  extending  above  the  opening/),  and  below  the 
opening  J.  As  the  plug  ;;,  revolves,  the  opening},  coming  opposite 
to  the  screw  r,  allows  the  oil  to  fill  the  space  between  the  plug  and 
the  end  of  the  screw  r.  The  revolution  of  the  plug  then  brings  the 
opening/),  opposite  the  screw  r,  and  allows  the  oil  left  in  the  space 
between  the  screw  and  plug  to  pass  through  the  lower  part  of  the 
plug  n,  on  to  the  shaft  a  ;  at  the  same  time  the  opening  q,  comes  op- 
posite to  the  screw  s,  and  fills  the  space  between  the  end  of  the  same 
and  the  plug  n.  Thus  it  will  be  seen,  that  the  quantity  of  oil  left  in 
the  spaces  at  the  ends  of  the  screws  r  antl  8,  is  lurnished  to  the  shaft 
a,  twice  in  each  revolution  of  the  plug  «;  and  as  the  wheel™  has 
twenty-seven  teeth,  and  the  wheels  i  and  k  have  each  twenty  teeth, 
then  20  X  20  X  27  =  1U4U0 ;  therefore,  the  oil  is  furnished  twice  in 
10,400  revolutions  of  the  shaft  a,  or,  as  above  stated,  once  in  5,200 
revolutions.  It  will  of  course  be  evident  that  the  quantity  of  oil  may 
be  regulated  by  means  of  the  screws  r  and  s  ;  and  the  intervals  be- 
tween each  supply  may  also  be  regulated  by  altering  the  relative 
proportions  of  the  gearing.  It  will  also  be  evident,  that  the  same 
arrangements  of  mechanisin  may  be  applied,  with  a  slight  variation, 
to  lubricating  flat  surfaces,  such  as  substituting  a  ratchet-wheel  and 
click,  or  other  suitable  contrivance,  for  the  worm  h. 

The  patentee  claims  the  construction  and  arrangement  of  mechanism 
consisting  of  the  box  d,  and  plug  n,  as  shown  in  the  drawing,  and 
above  described,  when  applied  to  the  purpose  of  lubricating;  without 
confining  himself  to  the  particular  mode  of  actuating  the  same,  or  to 
the  exact  proportions  or  dimensions  of  ditferent  parts  of  the  same. 


RBVIE'WS. 


A  Catechism  of  the  Steam-Engine,  illuslralive  of  the  scientific 
principles  upon  which  its  operation  depends,  and  the  practical  dttails  of 
its  structure,  in  its  applications  to  mines,  mills,  steam  navigation,  and 
railways,  with  various  suggestions  of  improvement.  By  John  Bourne, 
C.E.     London:  Williams,  1847.     12mo.  pp.  276. 

Mr.  Bourne  is  already  known  as  the  editor  of  a  quarto  treatise  on 
the  steam-engine,  published  in  parts,  and  bearing  the  name  of  the 
"  Artizan  Club."  The  present  work  has  much  the  same  merits 
and  defects  as  its  predecessor — it  displays,  on  the  one  hand,  the  same 
diligence  and  care  in  collecting  important  facts  and  original  experi- 
mental information;  on  the  other,  it  displays  the  same  want  of  care 
and  diligence  in  arranging  these  valuable  materials.  This  "  cate- 
chism"  is  not,  as  far  as  we  have  been  able  to  discern,  arranged  on 
any  definite  plan,  and  the  order  of  the  various  topics  has  apparently 
been  left  to  chance.  This,  however,  is  not  a  very  great  disadvantage 
in  a  work  dealing  principally  with  facts,  and  not  professing  the  cha- 
racter of  a  systematic  exposition  of  the  general  theory  of  the  steam- 
engine.  The  scientific  principles  are,  for  the  most  part,  tolerably 
accurate,  but  they  are  scattered  up  and  down  the  book — not  connected 
by  a  logical  chain  of  reasoning,  of  which  every  single  link  is  necessary 
for  the  continuity  of  the  whole.  It  may  even  be  doubted  whether 
the  construction  of  such  a  chain  be  yet  possible — whether  we  yet 
possess  body  of  facts  respecting  the  operation  of  the  steam-engine 
sufficiently  copious  and  precise  to  permit  their  reduction  to  one 
general  code  of  laws.  Mr.  Bourne  has  not  attempted  here  this  peril- 
ous enterprise,  but  has  accomplished  a  task  less  ambitious,  but  far 
more  useful — that  of  collecting  in  a  compendious  form  a  great  number 
of  experimental  observations,  practical  details,  and  dimensions  and 
minutiae  of  the  construction  and  management  of  engines  of  various 
kinds.  This  practical  information  will  render  his  book  one  of  real 
and  direct  utility  to  a  large  class  of  our  readers. 

Some,  however,  of  the  doctrines  laid  down  by  our  author  require 
elucidation  ;  the  foUowuig  is  one  of  them  : — 

"  Q. — By  what  coDsideratioas  is  tbe  momeatum  proper  for  the  fly-wheel 
of  an  engine  delermmed  .' 

".4. — By  a  reference  to  the  power  produced  every  half  stroke  of  the 
engine,  jomed  to  the  consideration  of  what  relation  the  energy  of  the  fly- 
wheel nm  must  have  thereto,  to  keep  the  irregularities  of  motion  withm 
the  limits  which  are  admissible.  It  is  found  in  practice,  that  when  the 
power  resident  in  the  fly-wheel  rim,  when  the  engine  moves  at  its  average 
speed,  is  from  two-aud-ahalf  to  four  times  greater  than  the  power  generated 
by  the  engine  in  one  half-stroke — the  variation  depending  on  the  momen- 
tum inhereat  in  tbe  machiuery  tbe  engine  has  to  drive  aud  the  equability 
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or  motion  required — the  engine  will  work  with  sufficient  regularity  for  all 
orrjioary  purposes." 

.  The  last  paragraph  is  rendered  ambiguous  liy  the  vague  use  of  the 
word  "  power."  The  "  power  resident  in  the  fly-wheel,"  we  presume 
to  mean  its  r(8  tira,  or  miss  multiplied  by  the  square  of  its  velocity 
— in  fact,  tliere  can  be  no  otlier  measure  of  the  porter  of  a  fly-wheel. 
The  "  power  generated  by  the  engine  in  one  half-stroke,"  probably 
signifies  "  vvork  done,"  or  the  pressure  on  the  piston  multiplied  by 
the  distance  through  whicii  it  acts.  This  "  work  done  "  is  always 
equivalent  to  a  determinate  amount  of  r/s  viva;  that  is,  if  it  acted  on 
a  body  or  bodies  subject  to  no  prejudicial  resistances,  would  produce 
n  certain  calculable  velocity,  such  that  the  ri's  viva  would  be  the 
same,  whelhi'r  the  mass  acted  on  were  small  or  great.  Consequently, 
Mr.  Bourne's  rule  may  be  stated  thus: — when  the  engine  is  in  its 
normal  state  of  working,  the  vis  viva  of  the  flv-wheel  must  be  twu- 
nnd-a-half  to  four  times  greater  than  the  vis  viva  which  tlie  engintr 
would  produce  during  a  half-stroke.  For  example,  if  the  mass  of 
the  fly-wheel  (supposed  to  be  collected  at  its  rin.)  were  M,  and  V 
the  linear  velocity  with  which  it  generally  moved,  M  V"  would  be  its 
actual  vts  viva.  Suppose  that  if  the  engine  could  act  on  the  fly-wherl 
ezclunivtli/  for  a  hali'stioke,  the  velocity  generated  would  be  ;•;  the 
corresponding  bypotli'  tical  vis  visa  vvould  be  Mo°;  and  adopting  the 
higlu'st  of  Mr.  Bourne's  ratios,  we  should  have 

4  M  V^  —  M  c',  or  2  V  =  », 

which  would  reduce  tlie  rule  to  a  simpler  form,  as  follows  : — the 
mass  of  the  fly-wheel  must  be  so  cliosen,  that  the  velocity  which  the 
engine  mould  produce  in  it  by  acting  on  it  exclusively  for  half  a  stroke 
may  be  half  its  actual  velocity  when  the  engine  is  in  its  ordinary 
state  of  working. 

We  have  endeavoured  to  develope  the  rule  in  the  above  manner, 
not  from  its  intrinsic  value,  but  m^'rely  to  illustrate  the  extreme  im- 
portance of  adhering,  in  all  mechanical  disquisitions,  to  measures  of 
force  about  which  there  cannot  be  any  possible  ambiguity.  The  use 
of  vague  phrases  to  indicate  the  various  effect  of  forces  is  the  true 
cause  of  the  dithcultv  of  the  subject.  If  a  precise,  systematic  nomen- 
clature were  universally  understood  and  adopted,  there  would  be  far 
fewer  of  the  idle  discussions  of  principles  with  which  we  and  our 
contemporaries  are  bored,  and  far  less  money  would  be  spent  iu 
securing  by  patent  the  exclusive  right  of  eftecting  impossibilities. 

With  respect,  however,  to  the  intrinsic  value  of  the  above  rule 
respecting  the  fly-wheel,  it  is  to  be  observed  that  it  can  only  apply  to 
engines  performing  a  particular  cbiss  of  duties.  The  duties  may  task 
the  engine  in  suih  an  equable  and  uniform  manner,  that  no  fly-wheel 
need  be  required.  Or,  again,  the  resistances  may  be  capable  of  such 
great  fluctuations,  that  a  fly-wheel  of  enormous  dimensions  may  be 
required.  The  variation  of  resislances  is  not  taken  into  account  in 
Mr.  Bourne's  rule.  A  fly-wheel  is  a  kind  of  bank  in  which  force  is 
treasured  up  in  times  of  abundance,  to  be  redistributed  in  times  of 
scarcity.  The  greater  the  superabundance  at  one  ])eriod,  and  de- 
ficiency at  another,  the  greater  must  be  the  capacity  of  the  bank. 

Another  doctrine  adopted  in  this  treatise,  and  which  seems  liable 
to  lead  to  erroneous  conclusions,  is  the  following:  — 

"  Settinp;  aside  loss  from  friction,  and  supposing  the  vacuum  to  be  a  per- 
fect one,  tliere  would  be  no  benefit  arising  from  the  use  of  steam  of  a  high 
pressure  in  cuudeiisiog  engines,  for  the  same  weight  of  steam  used  witliout 
expansion,  or  with  the  same  measure  of  expansion,  would  produce  at 
every  pressure  the  same  amount  of  mechanical  power.  A  piston,  with  a 
square  foot  of  area,  and  a  stroke  of  three  feet  with  a  pressure  of  one  at- 
mosphere, would  obviously  lift  the  same  weight  through  the  same  distance, 
as  a  cylinder  with  half  a  square  foot  of  area,  a  stroke  of  three  feet,  and  a 
pressure  of  two  atmospheres.  In  the  oue  case,  we  Jiave  three  cubic  feet  of 
steam  of  the  pressure  of  one  atmosphere,  and  in  the  other  case  1.^  cubic  feet 
of  the  pressure  of  two  atmospheres.  But  there  is  the  same  weight  of 
steam,  or  the  same  quantity  of  heat  and  water  in  it,  in  both  cases,  so  that 
it  appears  a  given  weight  of  steam  would,  under  such  circumstances,  pro- 
duce a  deljnile  amount  of  power,  without  reference  to  the  pressure." 

Tills  reasoning  seems  to  overlook  the  gain  of  mechanical  effect  re- 
sulting from  tile  employment  of  very  high-pressure  steam  used  with 
a  great  degree  of  expansion.  Theoretic. dly,  the  higher  the  steam- 
pnssure,  the  greater  will  (by  working  expansively)  be  the  power 
obtained  from  a  given  quantity  of  fuel.  It  may  be  assumed  that  a 
pound  of  coke  or  coal  will  evaporate  the  same  quantity  of  water  at 
any  pressure.  The  steam  produced,  therefore,  will,  while  acting  at 
full  pressure,  or  unexpansively,  effect  the  same  amount  of  work  iu 
both  cases.  But  when  the  steam  is  cut  off  and  expanded,  more  woik 
will  be  got  out  of  the  higli-pressure  steam  than  the  low-pressure  ;  for 
the  former  may  be  expanded  to  a  greater  degree  than  the  latter,  be- 
fore it  become  so  weakened  as  to  be  incapable  of  further  useful  effect. 
The  use  of  high-pressure  steam  is  not  so  indifferent  a  matter  as  the 
above  quotation  seems  to  suggest.     Setting  aside_  the  question  of 


safety,  th»  higher  the  pressure  of  the  steam  the  greater  will  be  the 
econuiny  of  fuel,  supposing  the  expansion  always  carried  to  that  point 
where  the  steam  ceases  to  act  beneficially.  A  mistake  on  this  point 
seems  to  have  led  Mr.  Bourne  to  say  further  on,  that  "  the  superior 
economy  of  the  Cornish  boiler  is  not  derived  from  anv  peculiarity  of 
form  and  arrangement,  but  from  the  immense  extension  of  heating 
surface." 

In  treating  of  the  resistance  to  the  motion  of  railway  trains,  Mr. 
Bourne  falls  into  th'  common  error  of  assuming  that  the  rapid  increase 
of  resistance  resulting  from  the  increase  of  velocity  is  due  to  the 
action  of  the  air.  This  resist.ince  is  only  one  item  in  the  calculation, 
and  is  often  (we  are  inclined  to  thinkj  a  very  small  oue.  The  deflec- 
tion and  vibration  of  the  rails,  concussions  at  their  joints,  strains  from 
the  wlieels  or  axles  being  slightly  twisted,  and  the  thousand-and-one 
jolts,  jars,  rattlings,  and  vibrations  inseparable  from  rapid  motion 
absorb  the  greater  part  of  the  power  required  at  high  velocities. 

In  alluding  to  one  or  two  deficiencies  in  the  present  treatise,  we 
would  by  no  means  have  it  inferred  that  they  are  samples  of  the 
whole  book.  On  the  contrary,  the  information  conveyed  seems  gene- 
rally very  trustworthy,  and  it  has  the  advantage  of  being  communi- 
cated in  an  intelligent  manner.  Had  we  space  to  dilate  on  tiie  chief 
merits  of  this  work,  we  might  have  chosen  numerous  texts  for  the 
purpose — among  others,  the  excellent  account  of  the  present  state  of 
knowledge  respecting  the  performance  of  marine  screw-propellers, 
and  the  clear  descriptions  given  of  various  details  of  the  mechanism 
of  locomotive  engines. 


^  History  of  the  Architecture  of  the  Abbey  Church  of  St.  Alban, 
tvith  esj^ectal  Reference  to  the  Xorman  Structure.  By  J.  C.  BuctLER 
and  C.  A.  Buckler.     London  :  Longmans,  1S47. 

We  had  hoped  to  have  had  more  space  for  our  notice  of  the  valuable 
work  of  Messrs.  Buckler,  but  we  find  that  with  the  close  of  our  volume, 
we  have  too  many  subjects  claiming  our  attention,  and  yet  we  do  not 
like  to  delay  what  is  an  act  of  justice  towards  the  authors.  We  can- 
nut  but  feel  that  the  design  of  the  work,  that  of  giving  a  complete 
account  of  the  Norinau  architecture  of  the  Abbey  at  St.  Alban's,  is 
highly  praiseworthy,  and  is  carried  out  in  a  conscientious  spirit  of 
labour.  The  history  of  Matthew  Paris  has  been  particularly  valuable 
to  the  authors,  and  they  iiave  made  very  good  use  of  it,  the  old 
monkish  annalist  having  shown  an  earnest  desire  to  commemorate 
everything  of  interest  in  connexion  with  the  building  and  its  abbots. 
He  lived,  too,  at  a  time  when  the  most  important  works  were  carried 
on  for  its  adornment,  and  we  can  hardly  help  wishing  he  had  given 
us  still  more  informaiion  as  to  details,  though  really  we  owe  him,  as 
it  is,  a  large  debt  for  what  he  has  so  copiously  recorded. 

By  a  careful  collation  of  such  records  with  the  present  building, 
Messrs.  Buckler  have  been  able  to  reproduce  the  old  Norman  struc- 
ture, and  to  give  us  a  lively  picture  of  such  a  building  in  its  pristine 
and  palmy  state.  This  makes  the  work,  what  naturalists  would  call 
a  monograph — a  well  described  account  of  a  fine  specimen,  and  is 
therefore  very  useful  to  practical  men,  who  have  occasion  to  study  or 
apply  the  Norman  style. 

The  Norman  abbey  church  is  one  of  the  first  class  as  to  size,  for  its 
length  from  east  to  west  was  44U  feet,  forming  a  long  Latin  cross,  and 
having  a  transept  of  17G  feet  in  length,  and  a  lofty  lantern  lower  in 
the  choir.  The  long  nave  of  thirteen  bays  may  be  considered  one  of 
the  grandest  parts  of  the  structure,  though  perhaps  the  breadth  was  too 
small  for  the  vast  length.  The  authors  remark  that  particular  regard 
seems  to  have  been  paid  to  laying  out  the  plan  of  the  church,  and 
fixing  the  positions  of  the  piers.  Measurement  has  proved  the  ex- 
treme accuracy  of  this  part  of  the  work.  There  is  not,  however,  such 
coralorniity  in  the  superficies  of  the  walls  and  pilasters,  and  their  re- 
treating members,  though  the  appearance  of  the  building  generally  is 
correct.  When  we  consider  the  imperfect  organisation  ol  labour  and 
machinery  in  those  days,  the  merit  is  very  great. 

The  materials  employed  being  chiefly  from  the  remains  of  the  Ro- 
man city  of  Verulamiuin,  give  a  peculiar  character  to  the  building, 
and  the  more  particularly  a^-  ihe  want  of  stone  in  the  neighbourhood 
led  to  the  use  of  cement  as  a  covering  in  some  places.  Where  this 
has  been  stripped  oft',  the  appearance  of  the  building  is  much  injured  ; 
but  it  has  enabled  Messrs.  Buckler  to  give  many  iuteresting  drawings 
illustrative  of  the  details  of  construction. 

It  is  noticed  that  the  upright  line  of  the  w  dis  is  preserved  through- 
out their  height,  which  measures  GS  feet  3  inches  from  the  original 
pavement  in  the  nave,  'i'here  is,  however,  a  deviation  in  the  exterior 
of  the  lantern  tower,  which  has  pyramidal  sides  up  to  the  belfry  stage, 
above  which  they  are  perpendicular,  while  the  contignatiou  is  ar- 
raigned as  being  abrupt,  and  not  altogether  pleasing. 
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One  peculiarity  pointed  out  is  that  the  remaining  abutment  piers 
ou  tlie  exterior  of  the  upper  wall  of  the  south  aisle  take  their  places 
beyond  the  lines  of  those  below,  and  are  based  on  the  brick  vaulting 
■with  perfect  security.  The  reason  of  this  is  not  explained,  nor  is  it 
obvious. 

Messrs.  Buckler  have  observed  that  many  of  the  smaller  arches  in 
the  building  are  irregularly  curved,  and  indeed  distorted.  Tliis  is 
not  uncommon  in  Norman  buildings  of  elaborate  design  and  costly 
material,  and  is  supposed  to  arise  in  some  cases  from  the  arches  being 
turned  over  the  openings  without  the  help  of  wooden  centrings,  or 
with  rough  frames. 

In  this  church  the  system  is  fully  seen  which  was  adopted  by  the 
Norman  architects  of  building  walls  across  all  the  openings,  so  as  to 
tie  the  whole  of  the  work  together  for  greater  security.  The  extent 
of  this  underground  work  as  discovered  by  Messrs.  Buckler  within 
the  eastern  aisle  is  said  to  be  truly  astonishing.  The  system  was 
sometimes  imitated  by  the  architects  who  made  additions  to  the 
building. 

Of  the  columns  of  the  nave  it  is  remarked  that  there  is  far  less 
bulk  and  appearance  of  casing  than  in  those  of  Winchester  cathedral, 
as  greater  dependence  could  be  placed  upon  the  strength  of  the  brick- 
work core,  than  upon  that  of  rubble-work. 

The  west  front  was  155  feet  in  its  extreme  breadth,  beiug  flanked 
by  two  lofty  towers,  measuring  40  feet  in  the  square  on  the  outside, 
and  being  planted  on  massive  stone  and  brick  foundations. 

With  an  opinion  of  the  authors,  in  reference  to  another  subject,  we 
cannot  but  concur.  They  observe  that  in  Herefordshire,  the  greater 
number  of  church  towers  are  characterised  by  slender  spires,  con- 
structed of  timber  and  covered  with  lead.  They  regret  that  these 
should  ever  be  removed,  as  they  so  often  are  for  the  value  of  the  lead. 
Though  the  spires  may  be  less  ancient  than  the  towers,  their  age  is 
still  great,  and  their  destruction  cannot  but  be  considered  an  act  of 
barbarism. 

In  conclusion,  we  cordially  recommend  this  work  to  the  libraries  of 
our  readers,  to  whom  its  moderate  size  and  price  offer  an  additional 
inducement. 


An  Easy  Introduction  to  Railway  Mensuration.  By  E.  V.  Gard- 
ner, C.E.     London:  Weale,  1817. 

The  idi^a  of  this  book  is  a  good  one,  and,  once  conceived,  it  was 
easy  for  Mr.  Gardner  to  carry  it  out ;  while  as  a  special  work,  it  is 
likely  to  pay  well.  It  consists  chiefly  of  working  plins  and  forms  from 
the  Brighton  Railway,  the  South  Western,  the  Farnham  and  Alton, 
Syston  and  Peterborough,  and  Salisbury  Branch  Extension  Railways. 
The  book  is  therefore  practical  enough,  and,  by  having  a  number  of 
ruled  pages,  can  be  studied  and  worked  up  at  the  same  time. 

Among  the  illustrations  are  a  specification,  small  barrel  culverts, 
large  culverts  with  wing  walls,  open  culverts,  bridge,  occupation  road, 
occupation  bridge,  skew  bridge,  viaduct,  timber  viaduct,  another  with 
iron  tension-rods,  &c.  There  are  likewise  plans  and  sections  vvi  th 
curves  set  out,  off-sets  for  unsoiling,  outside  fencing,  and  ditches,  &e. 
Mr.  Gardner  says  enough  about  tunneUing  to  enable  the  student  to 
understand  the  mode  of  mensuration,  and  how  to  set  off  the  ranging 
line  from  above  to  below.  Full  directions  are  given  as  to  the  meas  ure- 
ment  of  cuttings  and  embankments. 

Mr.  Gardner  recommends  that  the  number  of  parts  measured  should 
always  be  placed  first,  to  prevent  error  of  quantity,  such  as  occurred  a 
few  years  since  in  the  erection  of  a  new  church  a  few  miles  from 
Loudon,  where  the  gallery  was  measured  and  not  twiced,  thus  leaving 
one  gallery  wholly  out  of  the  quantities,  which  could  hardly  have  hap- 
peded  had  the  No.  2  been  placed  first.  In  all  cases,  even  in  cubing 
the  dimensions  given  for  practice,  Mr.  Gardner  urges  that  every 
dimension  should  be  checked,  to  prevent  error  ;  and  before  beginnin  g 
to  measure,  to  well  study  and  understand  the  plan. 

We  think  the  work  will  be  found  useful  by  the  parties  for  whom  it 
is  designed. 


Plane  and  Spherical  Trigonometry.  Part  I,  containing  rules, 
examples,  and  problems.  Part  U,  containing  the  principal  /ormulce, 
vjith  exercises  and  examples  ;  the  proofs  of  the  rules  in  logarithms  and 
trigonometry,  and  the  construction  of  logarithmic  tables.  By  H.  W. 
Jeans,  F.R.A.S.,  Royal  Naval  College.  London :  Longmans,  1847. 
2  vols.  pp.  124  each.     12mo. 

The  first  of  these  little  volumes  contains  a  collection  of  rules  for 
applying  logarithms  to  geometry,  navigation, &c.  The  second  volume 
gives  separately  the  demonstrations  of  the  rules.  This  separation 
may  be  useful  to  those  who  are  required  to  deal  rather  with  results 


than  principles  — whose  occupations  render  it  necessary  for  thjm  to 
obtain  arithmetical  results,  by  processes  of  which  they  are  unwilling 
or  unable  to  comprehend  the  logical  accuracy.  We  do  not  much 
admire  the  learning-made-easy  system ;  it  misses  all  the  advantages 
of  mental  discipline,  and  fosters  mere  superficial  attainments.  The 
knowledge-doctors  are  the  professed  apologists  and  coadjutors  of 
shallow-headed  students; — their  very  trade  is  to  coat  ignorance  with 
a  varnish.  However,  there  are  ct'rtain  cases  in  which  it  is  absolutely 
necessary  to  set  people  in  the  way  of  working  problems  without 
understanding  the  principles  of  them;  for  instance,  it  would  appear, 
from  the  work  before  us,  that  this  necessity  exists  at  the  Royal  Naval 
College. 

The  rules  are  concisely  and  clearly  expressed,  and  are  accompanied 
by  numerous  examples  fully  worked  out. 

Elements  of  Geometry.    By  J.  D.    London  :  Longmans,  1847. 

What  the  object  of  this  pamphlet  may  be  we  cannot  make  out.  The 
author  introduces  new  and  complex  processes,  without  any  preface ; 
and  he  gives  new  definitions,  which  are  no  more  definite  than  the  old 
ones,  and  much  less  philosophical. 


GEOLOGICAL  LECTURES, 

By  Professor  Ansted.   Delivered  at  King's  College,  London — Session,  1847. 

Geological  Considerations  affecting  Agriculture, 

After  some  prefatory  observations.  Professor  Ansted  proceeded  to  ex- 
plain the  points  in  which  the  practice  of  agriculture  was  affected  by  geologi- 
cal considerations  and  knowledge.  They  were  two  in  number — first,  that 
which  related  to  materials,  taking  one  of  the  divisions  of  the  subject  mentioned 
in  the  preceding  lectures :  under  this  head  they  would  have  to  consider  the 
nature,  use,  and  way  of  modifying  those  materials.  Secondly,  considering 
the  earth  as  the  basis  of  operations,  they  would  have  to  observe  how 
agriculture  was  affected  by  the  arrangement  of  materials ;  and  how,  by 
certain  laws,  affecting  the  structure  of  the  earth,  the  soil  might  be  rendered 
more  fertile,  by  supplying  water  where  needed,  or  by  removing  it  by  drain- 
age when  the  land  was  flooded.  Certain  mineral  substances  were  necessary 
for  the  growth  of  plants  ;  and  hence,  if  they  took  any  of  the  vegetable  sub- 
stances in  common  use  by  man,  and  exposed  them  to  a  high  degree  of  heat — 
thus  getting  rid  of  the  carbon,  o-vygen,  nitrogen,  hydrogen,  and  some  other 
elements  of  the  plant — there  always  remained  a  residuum  of  ashes,  which 
contained  the  mineral  substances  necessary  in  the  growth  of  the  plant  con- 
sumed. If,  for  instance,  they  took  any  of  the  cereals,  such  as  wheat,  and 
burnt  its  straw,  ear,  and  corn,  they  would  find  in  the  ashes  which  were  left 
a  considerable  portion  of  silica;  and  in  other  plants  there  would  be  certain 
quantities  of  potash,  soda,  lime,  and  magnesia,  not  unfrequently  a  little  iron, 
and  sometimes,  but  not  often,  phosphorus.  All  these,  then,  were  materials 
necessary  for  the  growth  of  plants,  and  it  was  useful  to  know  whether  any 
particular  spot  where  these  plants  were  intended  to  grow,  possessed  the  ma- 
terials necessary  for  their  health  and  sustenance.  A  knowledge  of  the 
"  chemical  composition"  of  soils  was,  therefore,  highly  important,  as  some  of 
the  above  substances,  occurring  in  certain  proportions  of  the  soil,  might  be 
noxious,  and  even  poisonous,  to  some  plants ;  while  to  others  they  might  be 
indispensable.  There  was,  in  fact,  no  universal  poison.  It  was  also  neces- 
sary to  know  sometliing  of  the  "  condition"  in  which  these  constituents  were 
present  in  the  soil.  Supposing,  for  instance,  there  were  potash,  soda,  and 
phosphorus,  it  was  well  to  know  whether  these  materials  possessed  a  greater 
affinity  for  the  substances  with  which  they  were  already  combined  than  the 
plant  was  able  to  overcome,  as,  in  that  case,  they  would  not  benefit  it ;  or, 
if  those  materials  or  constituents  were  free,  whether  they  were  so  much 
separated  as  to  render  them  not  only  useless,  but  noxious  and  mischievous. 
It  was  also  exceedingly  useful  to  know  the  "  mechanical  condition"  of  the 
soil.  Plants  throw  out  roots  and  rootlets,  not  only  to  imbibe  nourishment 
from  the  soil,  but  to  form  a  wide-spread  basis  to  support  the  upward  growth 
of  the  stems,  and  to  enable  them  to  expose  themselves  to  the  weather,  or  to 
connect  themselves  with  other  plants,  according  to  their  peculiar  habits.  In 
all  cases,  it  would  be  useful  so  know  whether  the  surface  of  the  soil  was 
bkely  to  afford  this  mechanical  support. 

In  considering  the  nature  of  the  soil,  with  reference  to  plants,  it  was  ne- 
cessary to  do  so  partly  in  respect  to  its  composition,  and  partly  as  to  its  de- 
rivation. They  had  nothing  to  do,  as  geologists,  with  the  organic  substance 
contained  in  the  soil,  which  consisted  chiefly  of  carbon  in  the  state  called 
humus — that  belonged  to  the  agricultural  chemist,  rather  than  to  the  geolo- 
gist ;  but  it  was  necessary  that  the  latter  should  know  what  were  the  mineral 
ingredients  of  which  the  soil  was  made  up,  and  how  far  they  were  capable 
of  adapting  themselves  to  its  organic  portions.  They  had  nothing  to  do 
with  the  organic  portion  of  the  soil  itself,  but  they  had  a  great  deal  to  do 
with  its  relations  to  the  inorganic,  or  earthy,  constituents.  The  three  prin- 
cipal ingredients  of  all  soils  were  silica,  alumina,  and  lime,  which  mostly 
existed  in  the  three  conditions  of  sands,  clays,  and  limestones.    There  were 
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alse  Tery  important  mirtures,  known  as  loams  and  marls — the  former  being 
admixtures  of  clav  and  sand,  ami  tlie  latter  of  clay  and  limestone.     With  re- 
gard to  the  next  point,  all  soils  were  derived  from  the  subsoil,  and  the  mode 
of  derivation  was  a  matter  to  wliich   he  drew  particular  attention.     They 
were  derived   by  the  chemical  decomposition  anrl   mechanical  disintegraUon 
of  rocks ;  for  the  soil  was  connected  witli  and  derived  from  the  rock  always, 
either  directly  or  indirectly.     [The  lecturer  here  referred  to  several  dia- 
grams, on  which  were  depicted  the  soils,  as  they  appeared  in  the  course  of 
derivation  from   the   fundamental  rock.]     In  these  cases  the  derivation  was 
direct;  but,  in  others,  when  the  material  was  brought  from  a  great  distance, 
it  was  indirect.     It  was  not,  for  instance,  difficult  to  divine  the  way  in  which 
the  weather  acted  on  the  surface,  or  to  understand  how  fragments  of  rock 
misht  be  removed  great  distances,  and   deposited   many  miles  from  their 
original  beds.     Every  year  vast  quantities  of  material  were  deposited  in  the 
Atlantic,  brought  liy  icebergs  from  the  Polar  regions,  and  the  materials  for 
future  soils  were  thus  obtained  indirectly  ;  what   they  bad  most  to   do  with 
■was,  however,  obtained  directly,  as  almost  all  soils  in  England,  except  gravel, 
were  obtained  directly.     Soils  varied  in  thickness,  from  a  few  inches  to  100 
feet,  er  200  feet ;  but,  ordinarily,  were  from  a  few  inches  to  3,  4,  or  5  feet 
ir»  depth.     The  subsoil  also  varied  a  good  deal  in  depth,  which  depended 
very  much  upon  local  circumstances.     Tlie  lecturer  then  referred  to  the  dia- 
gram of  a  road  section  near   I'enrbyn.     The  foundation  was  slate-rock,  and 
over  that  was  a  kind  of  rubble,  into  which  the  rock  w.-is  decomposed.     Rub- 
ble was  a  general  term  used  to  describe  any  rough  disintegrated  mixture  of 
rock,  or  broken  fragments,  with  sand  ;  and  from  the  rubble  was  derived  the 
subsoil,  and  from  that  the  soil  on  the  surface.     In  another  section,  of  which 
a  diagram  was  exhibited,  the  slate  at  its  usual  depth  lay  in  the  ordinary 
direction  ;  but,  near  the  surface,  it  was  "  bent  over."     On   this  the  lecturer 
remarked,  that  it  was  impossible  ever  to  determine  the  true  dip  of  beds  close 
to  the  surface,  as  it  was  a  common   thing  to  finii  it  altered  at  the  surface — 
broken,  in  fact,  as  if  by  sonie  mechanical  force,  and  often  inclined  at  a  con- 
sideraljle  angle  to   the  underlying  b'-d.     This  often  helped   in  the  formation 
of  soils ;  for  the  broken  portions  became  mixed  with  sand  and  silt,  and  formed 
rubble,  from  whence  the  soil  was   directly  derived.     In  the  diagram  alluded 
to,  the  next  bed  to  the  rubble  was  a  loamy  clay,  which  contained  about  50 
per  cent,  of  sand.     This,  however,  was  not  silica,  and  though  it  put  on  the 
shape  of  clay,  neither  was  it  pure  alumina  ;  but  a  silicate  of  alumina,  mixed 
■with  sand.     Clay  generally  contained  a  good  quantity  of  free  sand,  and  when 
mixed  with  about  50  per  cent,  of  that  substance,  became  loamy  c'ay.     In 
that  state  it  was  better  fitted  for   agricultural  purposes,  though  it  still  re- 
quired more  carbonised  matter  to  make   it  into  soil.     In  the  diagram,  there 
■was  about  2  feet  of  this  loamy  clay,  which  was  called  the  subsoil,  and  above 
that  the  true  soil,  which,  in  this  case,  was  of  a  loamy  nature,  and  contained 
a  rather  large  quantity  of  sand.     Here,  then,  was  the  soil  and  subsoil  directly 
derived  from  the  rock.     The  lecturer  also  further  illustrated  this  point  by 
other  diagrams,  in  which  granite  was  the  base  from  which  the  rubble  was 
formed. 

Soils  varied  much  in  value  according  to  their  different  depths,  and  the 
textures  of  their  materials.  M' hen  the  depth  -was  small  they  were  liable  to 
Ibe  carried  away,  or  to  be  soon  exhausted  by  the  growth  of  vegetables  on  it ; 
and  then  those  particular  ingredients,  on  which  the  vegetables  subsisted, 
■were  required  to  be  replaced,  or  a  further  decomposition  of  soil,  at  a  more 
rapid  rate  than  ordinary,  became  necessary.  The  application  of  other  sub- 
■tances  from  a  distance  was  thus  sometimes  necessary ;  but,  for  this,  some 
chemical,  as  well  as  geological,  knowledge  was  indispensable,  or  more  harm 
than  good  might  be  done.  The  texture  of  soils  differed  very  much.  Some 
were  exi-eedingly  dense  and  heavy,  and  would  not  be  easily  washed  away  or 
displaced ;  but,  though  permanent,  they  were  often  very  difficult  to  be 
managed,  particularly  when  they  were  so  dense  as  scarcely  to  allow  the  roots 
of  plants  to  penetrate.  Others,  again,  were  so  imperfectly  made  up,  and  so 
large  and  coarse,  as  almost  to  preclude  the  use  of  the  ordinary  instruments 
of  tillage.  Some  soils  contained  a  great  deal  of  clay,  and  were  so  tenacious, 
as  scarcely  to  allow  the  plough,  or  even  the  spade,  to  act  upon  them.  These 
■were  exceedingly  unmanageehle,  for  though  it  might  be  thought  that  a  large 
admixture  of  sand  would  les'^en  this  adhesiveness,  it  was  generally  found 
that  the  sand,  after  a  time,  formed  hard  masses,  and  was  apt  to  collect  the 
clay  into  lumps,  instead  of  making  it  more  loose.  Some  soils  possessed  a 
large  absorbent  power;  while  others  would  allow  water  to  pass  through  them 
very  readily.  In  soils  of  the  latter  kind  valuable  manures  were  soon  washed 
through  them,  without  producing  mnch  effect.  In  these  cases,  a  remedy 
might  be  found  in  the  practical  application  of  geological  knowledge,  as,  for 
instance,  liming  the  land,  by  putting  on  unburnt  limestone  in  small  lumps, 
instead  of  slacked  lime,  and  trusting  to  the  slow  decomposition  of  the  lime, 
stone  by  exposure  to  the  wcatlier.  There  were  many  other  circumstances  of 
a  similar  nature,  such  as  the  capillary  powers  of  Ibe  soil,  or  its  aptitude  to 
crack  and  form  great  yawning  chasms  in  times  of  drought ;  the  relations  of 
the  soil  with  regard  to  beat,  as  its  soon  becoming  hot  like  sand,  or  remain, 
ing  cool,  or  transmitting  heat  slowly,  like  clay.  These  points  depended 
almost  as  much  on  the  substance  that  was  below  it,  as  on  the  texture  of  the 
soil  itself. 

The  lecturer  then  proceeded  to  describe  the  soils  derived  from  the  various 
geological  formations  in  different  parts  of  England.  The  districts,  which 
exhibited  chiefly  the  igneous  rocks,  were  the  western  parts  of  Cornwall,  some 
portions  of  Wales,  and  the  greater  part  of  Scotland,  in  all  of  which  existed 
some  geological  conditions,  to  be  considered  in  reference  to  agriculture.  In 
composition  these  rocks  were  chiefly  granitic,  or,  as  it  was  called,  porphyri. 


tic ;  and  they  were  made  up  of  the  crystal  imbedded  in  a  kind  of  paste,  and 
generally  of  crystals  of  felspar  and  mica,  in  a  base  of  quarts.  These  rocks 
existed  in  very  different  conditions,  dependant  principally  upon  the  pre- 
valence of  the  different  ingredients,  and  their  different  decomposability. 
First,  they  bad  the  quartz,  often  in  compact  masses,  and  so  bard,  that  it  was 
exceedingly  difficult  to  break.  Where  this  mineral  was  in  large  masses,  and 
not  much  modified,  it  presented  a  most  unfavourable  condition  for  agricul- 
ture, and  indeed  was  almost  hopeless,  as  it  was  next  to  impossible  to  get  it 
disintegrated  by  any  natural  exposure.  When  mixed  with  felspar,  however, 
the  case  was  different,  for  that  mineral  contained  substances  of  the  greatest 
importance  in  the  composition  of  plants.  When  the  felspar  in  granite  de- 
composed readily  on  exposure,  it  often  formed  a  very  valuable  soil.  Much 
of  the  best  soil  in  Cornwall  was  in  this  condition,  particulariy  that  on  the 
lower  hills,  which,  being  most  exposed  to  the  operation  of  the  weather,  con- 
tained the  greatest  quantity  of  granite  in  a  decomposed  state.  They  would 
always  find  that  the  most  fertile  granite  contained  a  good  deal  of  decompos- 
ing felspar.  On  the  condition  of  the  mica  also  might  depend  miic'i  of  the 
disintcgrability  of  the  granite. 

The  next  rock,  he  would  consider,  was  gneiss,  which  contained  the  mite- 
rials  of  granite  in  a  mechanical  condition.  1  hese  would  also  form  a  fertile 
soil ;  but  they  might  safely  conclude,  if  it  were  hard  and  compact,  that  a 
good  soil  wouhl  not  be  likely  to  be  formed.  In  the  Highlands  of  Scotland 
there  was  a  vast  quantity  of  gneiss  and  mica  slate,  and  there  the  country 
was  uniformly  barren  on  the  hills,  though  there  were  spots  which  had  been 
made  productive.  The  whole  district,  however,  might  be  described  as  bar- 
ren, aft'uriling  support  to  little  vegetable  produce  besides  heather. 

.\nother  class  of  igneous  rocks  were  those  which  were  forced  up  from  be- 
neath others,  and  were  called  intrusive  rocks.  Of  this  kind  were  the  basalts 
in  Ireland,  and  the  enormous  masses  of  India,  where  there  were  200,000 
square  miles  covered  with  scarcely  anything  else.  These  rocks  were  nothing 
more  than  lava,  or  melted  rock,  poured  out  upon  the  surface;  they  were 
readily  decomposable,  and  among  the  most  useful  and  important  ingredients 
of  soil  they  were  not  the  least  valuable.  From  these  rocks  were  obtained 
rich  and  fertile  soils,  as  was  exemplified  by  the  districts  in  which  Indian 
cotton  was  grown.  These  rocks,  which  in  England  were  often  called  trap- 
pean,  and  which  were  probably  poured  out  millions  of  years  ago,  were  capa- 
ble of  being  mixed  with  the  soil  in  their  neighbourhood.  They  contained 
many  of  the  materials  most  required  by  vegetables.  Clay-slate  was  what 
was  called  a  metamorphic  rock,  and  was,  when  in  its  simple  and  most  charac- 
teristic form,  too  little  mixed  with  sand,  and  contained  too  few  of  the  mate- 
rials  required  by  plants  to  be  a  valuable  substance  for  soils.  It  contained, 
however,  a  little  iron,  and  sometimes  a  little  soda,  and  other  like  ingredients, 
but  not  ill  such  a  state  as  would  readily  mix  with  carbon,  and  the  gaseous 
products  necessary  for  plants. 

Beside-  these,  there  were  the  oldest  rocks,  or  Silurian  rocks,  which  were 
formed  in  Wales,  twisted  and  contorted  in  every  possible  way.  The  lower 
portions  of  these  rocks  were  eminently  siliceous,  with  a  very  small  quantity 
of  alumina,  carbon,  and  limestone,  and  a  little  potash  and  soda.  Other  parts 
of  the  Silurian  rocks  had  a  great  admixture  of  shales,  with  nodules  of  lime- 
stone and  large  lenticular  masses,  distinctly  traceable  to  local  causes.  These 
rocks  could  he  made  fertile  by  careful  admixtures. 

The  Silurian  rocks  were  succeeded  by  two  other  formations.  The  first  of 
these  was  the  oM  red  sandstone,  which  was  found  in  Scotland,  and  in  cor- 
responding beils  in  Herefordshire.  This,  when  unmixed,  was  a  very  barren 
rock,  and  oftentimes  formed  hills  perfectly  naked.  Assisted,  however,  with 
the  calcareous  lumps  called  corn  stones,  it  formed  sometimes  a  rich  com 
land.  It  was  also  well  adapted  for  the  growth  of  fruit  trees ;  and  produced 
the  apples  and  pears  from  which  the  famous  cider  and  perry  of  Hereford- 
shire was  made.  Devonshire,  which  was  also  noted  for  eider,  possessed  the 
same  kind  of  soil,  thougli  of  a  different  geological  period. 

The  Devonian  rocks,  containing  a  large  quantity  of  silicious  matter  and 
schists,  which  prevailed  in  Cornwall  and  the  north-eastern  parts  of  Devon- 
shire, were  also  capable  of  being  mixed  with  other  substances,  and  rendered 
fertile.  These  corresponded  in  age  with  the  old  red  sandstone,  but  differed 
in  mechanical  condition. 

Next  to  these  succeeded  the  carboniferous  rocks,  of  which  there  were 
three  distinct  divisions.  First,  the  carboniferous  limestone,  generally  com- 
pact in  form,  very  hard,  very  little  weather-worn,  not  easily  disintegrated, 
and  not  easily  decomposed  if  not  disintegrated,  covered  mostly  with  a  very 
thin  soil,  and  well  adapted  for  the  purpose  of  sheep,  and  other  animals, 
which  preferred  a  close  line  grass.  Rich  soils  were  seldom  obtained  by  ad- 
mixture with  rocks  of  this  kind.  Next,  there  was  the  millstone  grit,  not  so 
coarse  a  conglomerate  as  the  old  red  sandstone,  and  commonly  better  adapted 
by  mechanical  condition  for  agricultnral  purposes ;  but  not  often  forming  a 
rich  soil,  though  covering  a  wide  extent  of  country.  .\nd,  lastly,  there  were 
the  coal  measures,  of  which  the  vegetable  produce  beneath  the  surface  was 
of  far  greater  importance  than  the  agricultural  excellence  of  the  soil.  The 
third  class  of  carboniferons  rocks  were  met  with  in  the  northern  and  central 
counties,  and  in  South  Whales. 

The  next  in  succession  were  the  permian  rocks,  consisting  of  the  mignCr 
sian  limestone,  which  generally  coasted  the  coal  measures.  This  substance 
could  never  be  safely  used  as  a  lime  manure — caustic  magnesia  being  always 
mischievous.  The  soil  derived  from  these  rocks  was  not  remarkable  for  its 
richness. 

Then  came  the  new  red  sandstone,  which  was  necessarily  a  poor  soil,  coB- 
sisting  of  unmixed  loose   sand,  but  which  was  often  associated  with  a  COB- 
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siderable  quantity  of  red  marl,  containing  a  large  proportion  of  calcareous 
and  argillaceous  matter,  and  this,  when  brouglit  to  the  surface,  made  a  most 
excellent  soil.  The  rich  grazing  lands  of  Devonshire  and  Cheshire,  and 
other  parts  of  England,  were  constituted  of  this  kind  of  soil.  It  was  also 
manageable  from  its  ready  drainage,  and  valuable  from  the  salt  obtained 
from  it. 

The  next  substance  was  lias,  and  then  the  whole  series  of  oolites.  Lias 
consisted  of  thick  beds  of  argillaceous  matter,  which  was  more  extensively 
3een  in  plains  and  valleys.  It  formed  a  very  valuable  soil,  and  might  be 
traced  throughout  England.  Lias  contained  a  good  deal  of  calcareous  mat- 
ter, and  was  not  far  removed  from  the  new  red  sandstone  on  the  one  side, 
and  the  lower  sands  of  the  oolites  on  the  other.  The  oolites  were  a  large 
elass,  wliich  supplied  in  their  lower  portions  a  great  quantity  of  building 
stone,  quarried  in  the  neighbourhood  of  Bath,  near  Oxford,  at  Ketton,  in 
Northamptonshire,  and  elsewhere.  These  rocUs  were  often  overlaid  by  beds 
of  clay  of  considerable  thickness,  as  in  the  fens  of  Lincolnshire  and  Cam- 
bridgeshire ;  and  in  their  upper  portion  the  oolites  again  contained  a  quan- 
tity of  hard  and  valuable  building  stones,  as  in  Portland  Island. 

Lastly,  there  were  the  cretaceous  rocks,  which  included  the  dark  red  sands 
of  Bedfordshire,  and  the  broad  and  extensive  downs  of  Sussex  and  Wiltshire, 
and  extended  through  England  to  Yorkshire. 

Geological  Science  ui>j)liid  to  ike  Mirlure  of  Soils,  mid  to  Draining 
for  Agricultural  Purjtoses. 
Professor  Ansteu  prefaced  his  remarks,  upon  the  ubove-raentioued 
highly  interesting  topics,  by  some  observations  upou  the  forniuliou  of  soils 
from  certain  rocks,  which,  in  his  previous  lecture,  he  had  hut  just  glanced 
at;  and,  first,  as  to  the  ci-etaceous,  or  chalk  formation,  which  extended 
from  the  western  coast  of  England,  commeucing  near  Portland  Island,  in 
Dorsetshire,  and  runuiiig  in  a  north-east  direction,  through  Buckingham- 
shire and  Bedfordshire,  lo  the  east  and  south-eastern  shores.  The  chalk 
formation  was  divided  into  two  kinds  ;  the  most  important  of  which,  in 
some  respects,  was  that  known  as  the  lower  green  sand  series.  This  sand, 
in  Bedfordshire,  and  some  other  places,  was  of  a  very  dark  red  colour, 
which,  by  itself,  was  liahle  to  be  very  barren;  but,  when  mixed  with 
clay,  it  made  a  very  rich  soil,  particularly  if  the  clay  coniaiued  a  propor- 
tion of  limestone.  The  lower  green  sand  was  generally  underlaid  by  the 
Kimmeridge  clay,  covered  irp  wiih  the  gault,  which,  in  Cambridgeshire 
and  elsewhere,  formed  a  stift'  clay.  la  either  case,  the  materials  would 
bear  mixing  with  lire  green  sand,  and  generally  produced  rich  and  produc- 
tive soils— this  formation  was,  therefore  valuable.  The  upper  cretaceous 
bcls  contained  cnrhonaie  of  linre  in  too  pure  a  state  to  furnish  of  itself  a 
good  agricultural  soil.  In  this  way,  the  chalk  could  not  be  considered  as 
affording  of  itself  a  rich  soil  ;  but  rather  one  which  was  capable  of  being 
made  so.  It  was,  however,  valuable  as  a  grazing  soil  for  sheep,  producrng 
a  short  line  grass  ;  but  the  quantity  of  surface  required  for  the  support  of 
a  small  number  of  aniinals  diminished  its  value  in  this  respect  very  con- 
siderably. 

He  next  referred  to  the  tertiary  beds,  which,  iu  England,  embraced  only 
a  comparatively  small  series.  The  London  clay  formed  the  great  mass  of 
the  tertiary  deposits:  it  was  found  principally  in  the  neighbourhood  of  the 
Thames,  and  in  Hampshire.  The  Loudon  clay  was  geuer-ally  underlaid 
by  a  more  plastic  clay,  and  covered  with  sand.  This  was  particularly  the 
case  at  Uagshot  Heath,  in  a  large  tract  of  country  nearM'oking,  traversed 
by  the  South  Eastern  iiailway  ;  and  those  who  had  travelled  upou  that 
line  would  have  remarked  that  it  passed  for  the  most  part  through  a  poor 
and  somewhat  sterile  country  ;  though,  where  the  clay  was  mixed  with 
pebbles  and  sand,  it  was  capable  of  becoming  looser  in  its  texture,  and  of 
being  made  a  more  available  soil,  and,  indeed,  a  valuable  oue,  by  means  of 
a  great  deal  of  manure.  The  tertiary  beds,  however,  could  not  be  con- 
sidered naturally  valuable  for  agriculture,  although  they  were  often  made 
so  from  local  circumstances.  The  terliai-y  deposits  of  Suffolk  and  Essex 
■were  called  crag,  and  consisted  either  of  a  shelly  or  marly  sand,  but  gene- 
rally shelly.  Tliis  was  particularly  capable  of  being  made  a  good  soil, 
when  mixed  with  the  clajs  near  it. 

There  were  other  beds  which,  as  geologists,  they  were  bound  to  con- 
sider— namely,  those  which  were  known  by  the  general  name  of  gi-avel, 
which  was  a  mixture  of  pebbles  and  sand,  and,  being  liable  to  accunitrlate 
in  every  favourable  locality,  was  met  with  everywhere  ;  it  was,  in  fact, 
the  most  abundant  of  the  earth's  superficial  coatings.  The  circumstances 
which  induced  it  were  exceedingly  various,  though  mostly  connected  with 
the  changes  elfected  by  running  water.  Where  it  had  accumulated  sud 
denly,the  finest  sand  would  be  found  mixed  with  the  coarsest  pebbles  ;  in 
other  cases,  it  nrigltt  contain  a  great  deal  of  clay  ;  and  iu  others,  silt. 
These  formed  masses,  which  required  always  to  be  considered  in  regard  to 
their  local  relations.  OSravel  cunstrtuted  not  a  had  soil  for  agriculture,  as 
it  was  i-eadily  drained  ;  but  it  depended  on  what  was  near  it,  or  with  it, 
whether  it  could  be  made  a  good  one. 

All  the  cir-cumstances  connected  with  the  formation  and  nature  of  soils 
geologically  must  be  taken  into  account  when  the  agriculturalist  studied 
that  most  important  subject,  the  improvement  of  the  soil  by  admixtures  of 
other  sorls.  This  was  a  question  which  required  the  most  careful  hand- 
ling, as  it  was  a  dangerous  thing  to  play  with  soils,  and  equally  hazardous 
to  make  speculative  changes  wtthout  a  good  chemical  knowledge.  To 
mix  sods  with  advantage,  it  was  indispensable  to  have  a  certain  amount  of 
that  knowledge,  aud  also  an  intimate  acquaintance  with  many  facts  which 
were  purely  geological. 


In  the  first  place,  it  was  important,  if  the  soil  at  the  surface  was  not 
good,  and  it  was  sought  to  be  improved  by  a  mixture,  to  consider  its  geo- 
logical relations,  the  circtrmstances  under  which  it  was  presented,  and  the 
way  in  which  it  was  associated  with  the  surrounding  material.  The  ap- 
pearance of  the  surface,  the  structure  of  the  country,  the  way  the  beds 
succeeded  each  other,  and  their  inclination,  ought  to  be  familiar  to  tlie 
geological  agriculturalist;  and,  when  it  was  not  so,  that  knowledge  ought 
to  be  gained,  in  the  first  instance,  by  sections  and  nrodels.  This  knowledge 
was  irrdispensable  ;  fur,  without  it,  they  would  neither  know  where  to  find 
the  material  required,  nor,  when  found,  be  able  to  get  it.  Then,  again,  it 
was  very  important  to  kuow  under  what  circumstances  certain  rocks, 
known  to  be  valuable,  might  be  expected  to  occur  in  nature.  For  instance, 
ther'e  were  certain  igneous  rocks,  of  volcanic  origin,  which  were  very 
valuable  bases  for  soils,  and  equally  valuable  for  mixing  with  others. 
These  had,  probably,  heeir  prodirced  during  a  volcanic  disturbance,  by 
which  they  had  been  forced  up  iu  a  melted  state  to  the  surface,  aud  had, 
perhaps,  not  only  filled  up  a  crevice,  but  liad  also  run  over  iu  a  sheet  like 
lava.  Now,  it  was  quite  clear  that  a  person  ignorant  of  its  geological 
relations,  wishing  to  obtain  this  material,  would  be  puzzled  by  its  depar- 
ture from  the  ordinary  pheuomena  of  strata,  and  he  might  waste  both  time 
and  money,  without  succeeding  at  last  in  reaching  the  valuable  rock. 
Volcanic  rocks  of  this  kind  might  thus  lie  either  vertically  or  horizontally  ; 
hut  it  mrrst  be  obvious,  that  very  ditl'ereut  operations  would  be  required  in 
each  case  to  obtain  them.  A  dilliculty  in  obtaining  them,  arising  from 
geological  ignorance,  was  the  frequent  cause  of  many  valuable  veins  ot 
igneous  r-ock  being  neglected,  or  unknown.  The  mixture  of  these  volcanic 
rocks,  with  others  that  were  stratified,  almost  always  improved  the  soil; 
but  not  invariably,  as  there  were  some  exceptions  to  the  almost  universal 
rule,  of  their  beiug  easily  decomposable  by  exposure  at  the  surface. 

There  was  one  important  process  in  agriculture,  often  made  use  of, 
though  not  always  with  similar  results— viz. :  deep  ploughing.  By  this 
process,  the  soil  at  the  surface  was  mixed  with  that  beneath  it,  and  a  large 
proportion  of  the  subsoil  brought  to  the  surface.  This  was  sometimes 
beneficial,  and  at  others  mischievous.  Unless  the  origin  of  the  subsoil 
was  known,  it  was  impossible  to  determine  beforehand  whether  it  would 
be  useful,  or  otherwise.  Generally  speaking,  it  was  useful ;  because  the 
soil  was  ordinarrly  derived  from  the  subsoil  ;  and  if  the  soil  were  good, 
then  the  subsoil  would  be  good,  and  it  might  be  mixed  with  advantage. 
This,  however,  was  not  always  the  case  ;  and  by  deep  ploughing,  a  very 
dirterent  and  inferior  material  might  sometimes  be  turned  up.  How  use- 
ful, then,  must  be  that  knowledge,  by  which  the  certain  result  of  such  a 
treatment  of  the  soil  might  be  previously  determined.  [The  learned  pro- 
fessor illustrated  this  point  by  a  reference  to  several  diagrams,  in  which 
the  subsoil  was  represented  as  derived  from  various  materials.] 

The  next  part  of  the  subject  was  the  soil  as  connected  with  water;  and 
there  were  two  cases,  in  which  agriculturally  some  geological  knowledge 
on  this  point  was  important — the  one  was,  when  too  much  water  was 
present  in  the  soil,  and  it  was  necessary  to  get  rid  of  it ;  and  the  other 
was  in  the  way  of  irrigation,  wher-e  soils  received  too  little  water,  or  did 
not  retain  a  sufficiency  fur  the  purposes  of  vegetation.  Plants  differed 
enormously  as  to  the  quantity  of  water  they  required.  Soils,  which,  ia 
this  respect,  were  admirably  adapted  for  oue  kind,  were  utterly  unfit  for 
another  species— some  plants  grew  well  on  soils  where  others  would  no^ 
p-row  at  all.  In  these  questions,  then,  a  consideration  of  the  nature  of  thfc 
crop  desired,  and  the  climate  in  which  it  had  to  be  growu,  was  indispens« 
able.  Draining,  also,  was  connected  with  geology— both  surface  drainage 
and  deep  drainage  ;  aud  the  methods  of  obtaining  a  supply  of  water,  being 
dependent  on  the  nature  of  the  earth's  crust,  were  equally  connected  with 
that  science.  Drainage  involved  one  or  two  other  points.  Mhen  it  re- 
lated to  the  drainage  of  large  districts,  it  was  a  subject  of  the  deepest  im- 
portance, aud  then  it  naturally  came  more  under  the  head  of  engineering 
than  agriculture.  Both  draining  on  a  large  scale,  and  the  obtaining  of 
water  o'u  a  large  scale,  for  the  supply  of  our  towns  aud  cities,  were  sub- 
jects of  the  greatest  engineering  importance  ;  but  he  intended  now  rather 
to  consider  the  general  subject  with  refereuce  to  agriculture.  In  the  first 
place,  then,  he  would  touch  upon  the  use  of  water  to  plants,  which  was 
very  simple  and  easily  understood.  Plants  could  not  live  without  it,  and 
they  derived  it  partly  from  the  air  and  partly  iVora  the  earth.  They  also 
obtained  with  the  water  other  substances,  which  were  important.  None 
of  the  plants,  which  were  of  value  to  the  agriculturalist,  would  bear  a 
continual  exposure  to  the  presence  of  water.  A  great  deal  of  mischief 
resulted  from  too  much  water,  although  injury  was  also  the  result  of  a 
want  of  it.  This  element  came  exclusively  from  the  clouds  in  the 
shape  of  rain,  or  snow.  The  melting  of  the  snow  on  the  mountains,  aud 
tributary  rills  produced  by  natural  drainage,  formed  brooks  and  streams, 
aud  ultimately  rivers.  Springs  caine  out  upou  the  surface,  without  being 
apparently  connected  with  the  fall  of  rain,  but  they  were  derived  from  it. 
The  rain  was  absorbed  by  certain  beds,  and  often  emerged  at  a  great  dis- 
tance, in  obedience  to  certain  mechanical  laws.  [The  formation  of  springs 
was  then  illustrated  by  reference  to  a  number  of  diagrams  ;  and,  by  the 
same  means.  Professor  Ansted  showed  in  what  manner  irregularities  of 
surface  (ihe  permeable  beds  lying  in  a  favourable  direction)  produced 
natural  drainage.] 

Where  there  was  no  natural  drainage,  the  artificial  operation  connected 
itself  inevitably  with  the  circumstauces  under  which  the  superfluity  of 
water  occurred.  One  of  two  things  ordinarily  would  have  to  be  done; 
they  would  either  have  to  get  rid  of  the  superficial  surface-water,  aud  that 
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itrhich  might  arise  from  springs,  or  they  would  have  to  get  rid  of  floods 
produced  by  the  overflowing  of  rivers.  In  either  case,  the  superfluity 
should  be  got  rid  of  in  a  natural  way  ;  and,  looking  at  the  general  charac- 
ter of  a  district,  this  would  be  easy  ordiflicuit,  according  to  circumstances. 
But,  whatever  the  nature  of  the  cilect  to  be  produced,  a  knowledge  of  the 
peculiar  structure  of  the  district  was  indispensable  ;  and  a  practical  ap- 
plication of  geological  knowledge  would  often  help  to  produce  a  perfect 
drainage,  by  taking  advantage  of  the  formation  of  the  earth's  crust. 
Where  beds  of  clay,  or  other  impermeable  soils  at  the  surface,  rested  on 
beds  of  sand,  (he  upper  beds  might  be  drained  by  means  of  perforations, 
unless  it  happened  that  the  sand,  or  gravel  below,  contained  an  excess  of 
water,  in  which  case  the  attempted  draining  would  increase,  rather  than 
lessen,  the  water  surface.  This  condition  of  the  lower  beds  would,  how- 
ever, be  detected  by  the  geologist  by  a  reference  to  the  natural  outlet. 
Another  simple  and  efficacious  mode  of  draining  a  district,  laid  under 
water  by  springs,  was  that  of  cutting  a  trench  along  the  strata  from  which 
the  springs  arose  on  their  natural  outcrop,  and  thus  conveying  the  water 
away.  The  drainage  of  the  surface,  however,  and  cutting  olf  springs,  were 
Tery  difl'erent  things,  and  belonged  to  entirely  diflerent  conditions  of  struc- 
tare. 

The  subject  of  drainage  on  a  large  scale  was  one  of  great  importance  ; 
and  though  the  drainage  of  the  fen  lands  was  a  work  generally  intrusted 
to  the  engineer,  rather  than  to  the  geologist,  yet  a  knowledge  of  the  prin- 
ciples of  drainage  was  necessary  to  the  agriculturalist,  if  he  wished  to 
take  a  full  advantage  of  the  work  of  the  engineer.  The  principal  works  of 
this  kind  were  in  England  and  Holland.  In  Lincolnshire  and  Cambridge- 
shire, there  was  a  vast  tract  of  land  nearly  level,  composed  of  a  tough 
clay,  quite  impermeable  to  water.  It  was  partially  drained  by  a  number 
of  sireams  which  ran  across  it  ;  but  which  also  drained  the  higher  lands 
and  hills,  by  which  the  flat  country  was  hemmed  in  on  the  land  side. 
These  streams  brought  down  a  large  body  of  muddy  water,  and  their  ten- 
dency was  to  spread  the  mud  over  the  low  country.  AV  hen  there  was  a 
broad  expanse  of  flat  land,  and  a  quaBtily  of  water  thus  running  over  it, 
the  fall  being  slight,  a  little  thing  served  to  check  the  passage  of  the  drain- 
ing streams.  In  the  present  instance,  the  Ouze,  the  Nene,  the  Gltn,  and 
the  M'elland,  and  their  tributaries,  all  ran  along  the  surface  of  the  clay  ; 
and  if  any  accumulation  of  silt  were  allowed  to  remain  at  their  mouths, 
and  they  could  not  with  facility  empty  their  waters  into  the  ocean,  the  move- 
ment of  the  stream  would  be  checked.  If  any  foreign  body  should  acci- 
dentally fall  into  the  stream,  a  portion  of  the  bank  on  the  other  side  of  the 
obstacle  would  be  carried  away  ;  and  thus,  supposing  the  water  ran  in  a 
straight  line  at  first,  it  would,  in  a  short  time,  deviate  from  that  straight- 
ness,  and  those  meanderings  which  were  so  admired  iu  other  rivers,  but 
which  were  so  fatal  in  these,  would  be  caused.  The  more  tortuous  the 
course  of  the  stream  became,  the  slower  would  be  its  pace,  and  the  less 
effective  its  power  as  a  draining  agent.  At  the  same  time,  the  gradually 
increasing  accumulation  of  silt  at  the  mouth  would  stop  the  ocean  out,  and 
the  flush  of  water  from  the  river  would  be  thrown  back  upon  the  land,  and 
thus  the  low  lauds  would  eventually  become  a  swamp.  All  this,  however, 
might  be  easily  counteracted  by  keeping  clear  the  streams,  and  removing 
the  obstructions  at  their  mouths;  but,  supposing  that  the  natural  drains, 
the  rivers,  were  not  sufficient  to  carry  oflT  the  whole  surplus  water,  some 
further  operations  were  necessary,  such  as  artificial  cuttings.  One  of  the 
results  of  draining  being  to  make  the  land  lower,  embankments  to  keep 
out  the  sea  were  required,  and  steam-engines,  to  pump  the  water  from  the 
drains  over  the  embankments  into  the  ocean.  The  selection  of  the  line  of 
these  drains,  and  the  carrying  into  effect  the  plans  suggested  by  the  cir- 
cumstances, were  operations  which  had  to  be  performed  by  the  engineers. 
Of  the  fen  districts  of  England,  a  great  deal  had  already  been  done 
towards  their  drainage — badly  at  the  commencement  of  the  undertaking, 
but  still  a  great  deal  also  had  been  well  done,  and  whole  districts  were 
now  in  the  course  of  being  drained  satisfactorily.  The  feu  district  was 
divided  into  several  sections,  known  by  the  names  of  the  streams  which 
intersected  them.  The  principal  of  these  were  the  Ouze,  the  Nene,  the 
Glen,  and  the  Wellaud.  The  lower  part,  called  the  Great  Bedford  Level, 
in  which  the  operations  had  been  conducted  in  the  most  perfect  manner, 
and  at  a  very  enormous  expense ;  the  drainage  was  partly  eBected  by  two 
great  cuttings,  parallel  to  each  other,  from  St.  Ives  to  Downhani,  not  far 
from  the  place  where  the  Ouze  ran  into  the  sea.  The  tract  between  the 
cuttings,  which  comprised  5,000  acres,  was  used  for  the  purpose  of  hold- 
ing the  suri)lus  water,  and  so  preventing  it  from  running  over  the  drained 
land  without  the  embankments  of  the  two  cuttings.  In  making  canals  of 
this  kind,  the  first  and  principal  thing  to  be  done  was  to  construct  safely 
the  embankments  on  either  side,  the  water  being  lifted  over  from  the  ordi- 
nary drains  by  means  of  steam  power,  llut  the  case  was  difl'erent  when 
the  sea  had  a  tendency  to  inundate  a  whole  country,  and  required  to  be 
kept  out  by  embankments  along  a  line  of  coast.  This  was  the  case  of 
Holland,  of  the  delta  of  the  Uhine,  and  of  river  deltas  generally.  Delias 
consisted  of  the  land  formed  by  deposits  of  mud  at  the  mouths  of  rivers. 
There  was  often  a  considerable  quantity  of  organic  matter  in  this  mud, 
secreted  by  animalculae,  which  were  killed  by  the  action  of  the  salt  water 
upon  them.  The  difference  between  the  condition  of  Holland  and  the  fen 
lands  of  England  was  this — in  Holland,  the  soil  was  being  daily  added  to 
by  deposits  of  river  mud  just  at  or  below  the  level  of  the  sea;  while,  in 
England,  it  was  land  already  formed,  and  just  above  the  level  of  low 
•water — so  that  all  they  had  to  do  was  to  keep  it  so.  To  maintain  their 
position  in  Holland,  draining  operations,  of  the  most  gigantic  extent,  had 
constantly  to  be  kept  going  on,  at  a  corresponding  magnitude  of  cost. 


The  geological  conditions  necessary  to  produce  fen  land  were  these  :— A 
river  coming  through  a  flat  country  tended  to  form  a  delta,  which,  as  it 
increased  in  size,  became  dry,  or  might  be  made  so  by  draining.  This 
was  one  method  ;  but  sometimes  it  happened  that  a  stream  ran  through 
flat  clay  lands  near  the  sea  level,  when  it  naturally  had  no  inducement  to 
move  otherwise  than  sluggishly;  while,  on  the  least  opposition,  its  banks 
became  washed  away,  and  its  waters  spread  over  the  adjacent  lowlands. 
It  was  not,  in  this  case,  difficult,  by  direct  cuttings  and  embankments,  and 
a  few  steam-engines,  to  drain  the  country,  and,  by  certain  operations,  to 
clear  the  mouths  of  the  rivers.  On  flat  coasts  a  good  deal  might  be,  and 
actually  was,  reclaimed  from  the  sea  by  such  means.  It  was  proposed  at 
the  present  time  to  take  in  most  of  the  enormous  tract  of  land,  now  form- 
ing the  great  bay  called  The  Wash,  simply  by  embankments,  and,  taking 
advantage  of  natural  advantages,  narrowing  the  outlet  of  the  rivers — en- 
abling the  sea  to  form  its  own  embankment  by  silt— and  pumping  out  the 
superfluous  water.  In  Holland,  they  had  to  pump  out  the  water  from 
lands  below  the  level  of  the  sea  :  in  this  case,  the  embankment  to  keep  out 
the  sea  would  alone  be  necessary,  and  there  would  be  no  great  danger  from 
the  sea,  except  at  extraordinarily  high  tides.  With  regard  to  books  on 
this  subject,  there  were  many  Dutch,  and  some  English  ones.  The  last 
part  of  the  Agricultural  Journal,  vol.  viii.,  containing  an  account  of  the 
present  slate  of  the  English  fens  ;  M.  De  Beaumont's  Lcfons  tie  Geology 
Pratique,  giving  a  long  account  of  the  deltas  of  most  of  the  European  and 
other  rivers  ;  Johustone's  Lectures  on  Agricultural  Clicmistrij  and  Geology, 
and  some  other  works  on  general  drainage,  were  laid  on  the  table  at  the 
close  of  the  lecture  by  Professor  Ansted. 


PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES. 


DECORATIVE  ART  SOCIETY. 

Mr.  DwvER  read  a  paper  on  the  13th  October,  before  the  Society,  on  the 
following  questions: — \Vhat  is  high  art?  historical  art?  fine  art?  Sec, 
Under  what  conditions  do  these  become  identical  ?  and  what  is  the  relative 
value  of  each  for  the  purposes  of  decorative  art? 

Mr.  Dwyer  complained  of  the  mysticism  and  want  of  definition  in  all 
writers  treating  of  what  they  call  high  art.  For  the  most  part,  however, 
we  should  find  that  the  study  of  nature  is  held  to  be  the  starting-point 
from  which  we  are  to  be  led  away  into  a  complexity  of  technicalities  and 
metaphysical  reasonings.  As  in  writings,  so  it  would  be  found  iu  works. 
The  architect,  sculptor,  painter,  and  poet,  each  attempts  a  mysterious 
grappling  of  mind  with  matter  of  fact,  occasionally  developing  a  high  de- 
gree of  intellectuality  with  much  that  is  either  unmeaning  or  not  easily 
understood.  Then  there  is  the  continually  varying  misapplication  of  tech- 
nical terms  in  art,  arising  from  an  absence  of  principie  in  giving  fixed 
names  to  definite  things,  which  renders  it  a  matter  of  difficulty  to  under- 
stand the  proper  limits  and  distinctions  which  exist  between  even  such 
terms  as  high  art,  historical  art,  fine  art,  &c.  He  had  sought  for  precise 
definitions  from  living  artists  of  good  repute  and  long  standing,  but  ob- 
tained none ;  he  had  beard  much  of  reasoning,  in  small  circles  as  it  were, 
which  convinced  him  that  a  more  general  and  comprehensive  knowledge 
of  art  in  its  various  phases  would  be  useful,  indeed,  among  its  professors. 
The  ordinary  criticisms  of  the  day  upon  art  were  to  him  vague  and  mean- 
ingless, and  would  generally,  if  divested  of  doubtful  technicalities  sind  ex- 
pressed in  plain  English  words,  expose  their  flimsy  construction.  In 
tracing  the  progress  of  art,  Mr.  Dwyer  felt  that  it  had  been  strangely 
handled,  not  alone  from  the  restless  ambition  of  some  of  its  votaries  and 
professors,  but  still  more  so  by  the  wanderings  of  others  after  the  indefinite. 
Princes  and  popes  have  at  certain  periods  patronised  its  works,  but  he 
considered  that  the  attention  at  present  directed  towards  art,  throughout 
Europe,  would  probably  promote  an  unprecedented  Progress.  Neverthe- 
less, he  held  art  in  itself  to  be  capable  only  of  slow  progress,  simply  because 
that  must  arise  solely  from  a  succession  of  improvements  in  imitative  skill. 
A  parallel  to  the  present  demand  for  variety  of  style  and  character  had  not, 
he  said,  existed  in  any  previous  period.  In  painting,  sculpture,  and  archi- 
tecture, we  may  learn  to  discover  distinctive  features  marking  a  period, 
and  most  clearly  showing  the  development  of  progression.  JNIr.  Dwyer 
contended  that  the  sameness  of  fieatment  in  the  works  of  most  artists  testi- 
fies to  the  tenacity  with  which  copying  or  imitation  clings  to  all,  and  that 
therefore  it  is  essential  to  reflect  and  know,  how  far  the  difl'erent  schools 
of  art  have  relation  to  each  other  in  respect  of  imitation, — how  much  an 
artist  has  been  indebted  to  previous  examples, — before  we  can  adjudge  to 
him  a  qualitative  rank.  Mr.  Dwyer  then  enumerated  celebrated  works 
by  Greeks,  Romans,  Italians,  Venetians,  French,  Flemish,  and  Dutch, 
which  were,  he  maintained,  in  harmony  with  the  tastes  and  moral  disposi- 
tions of  the  respective  nations  at  the  time  they  were  produced,  and  also 
that  art  is  in  a  great  measure  localised — dependent  on  certain  rules,  as 
developed  by  existing  specimens,  and  by  the  position  these  held  in  the 
public  estimation, — that  it  is  essentially  a  thing  of  time,  place,  and  circum- 
stance. By  judging  of  works  of  art  upon  a  particular  consideration  of 
beauty,  and  by  admitting  one  class  of  production  as  superior  in  rank  to 
another,  without  reference  to  a  comprehensive  view  of  art  generally,  a 
great  injustice  has  been  engiafted  on  our  received  opinions  upon  art. 
Distinctive  ranks  iu  the  departments  of  art,  Mr.  Dwyer  contended,  were  a 
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great  evil,  and  to  equalise  them  would  be  a  great  good  achieved.  Uutil 
the  difficulties  attendant  upon  the  operations  of  art  are  understood,  and  un- 
just prejudices  removed— until  painters  in  oil,  water,  encaustic,  and  fresco, 
cease  to  disparage  each  other's  work,  and  to  exaggerate  the  importance  of 
their  own,  until  all  aristocracy  in  practice  of  art  shall  be  dissipated,  and 
art,  in  humble  garb  of  plaster  and  clay,  be  looked  upon  as  kindly  as  if  in 
marble,  until  some  new  energy  shall  have  swept  away  these  prejudices, 
as  unreasonable  as  unjust,  and  a  combination  of  artists  in  one  emulative 
course  of  comprehensive  inquiry  and  dispassionate  reasoning,  shall  contri- 
bute to  that  one  great  purpose  called  art — we  must  not,  it  was  contended, 
look  for  a  positive  and  marked  progressive  feature  to  be  developed  in  our 
times.  It  was  then  explained,  that  art  being  essentially  based  upon  ideal- 
ity, with  an  accurate  presentment  of  effects  in  form  and  colour,  after  na- 
ture, is  constituted  and  regulated  by  certain  principles  in  harmony  with 
the  prevailing  taste,  education,  or  fashion,  so  as  to  excite  pleasing  emo- 
tions ;  and  that  it  is  therefore  necessary  to  specially  advance  education  and 
train  the  mind,  before  the  really  beautiful  in  art  can  be  properly  appre- 
ciated, or  the  genius  evinced  receive  a  just  and  fair  criticism.  Several  in- 
stances were  referred  to,  showing  the  power  of  art  in  expressing  clearly 
and  intelligibly  to  all  whatever  sentiment  it  is  intended  to  impart, — as  the 
"  Laughing  Faun"  and  the  "  Dying  Gladiator,"  in  sculpture ;  or  the 
"  Creation  of  Adam,"  by  Michael  Angelo  ;  the  "Transfiguration,"  by  Raf- 
faelle  ;  and  the  "  Last  Supper,"  by  Leonardo  da  Vinci,  in  pictures.  These 
examples,  it  was  said,  testify  to  a  mental  or  reasoning  ideality,  combined 
with  a  skill  in  depicting  the  essence  of  things  material,  and  should  there- 
fore rank  far  above  imitative  skill  in  the  abstract.  Ideality  is  yet  more 
severely  tasked  in  connecting  the  several  ideal  embodiments  into  a  grand 
whole,  or  complete  picture,  as  in  the  "  Last  Judgment,"  by  Michael  Angelo. 
Art  such  as  this,  he  said,  might  be  called  kijh  art ;  but  the  qualification 
ought  not  to  be  attached  to  the  works  of  an  ordinary  artist,  whose  vanity 
leads  him  to  lay  a  surreptitious  claim  to  take  rank  under  such  a  banner. 

The  characteristics  of  Greek  art,  it  was  stated,  are  quite  distinct  from 
the  examples  last  mentioned,  although  both  have  received  great  and  well 
deserved  admiration.  The  Cireeks,  however,  approached  only  to  a  perfect 
embodiment  of  physical  beauty,  without  evolving  the  attributes  of  the 
higher  powers  of  mental  reasoning  :  this  would  arise  simply  from  their  pro- 
gressive refinements  being  based  chiefly  on  skilful  imitation.  Art  had  un- 
doubtedly been  extensively  encouraged  by  the  Greeks,  from  the  great 
number  of  their  works  ;  and  if,  instead  of  pursuing  the  heroic  vein,  they 
had  sought  to  impart  a  moral  purpose  (expressions  to  be  taken  in  their 
broadest  sense),  then,  indeed,  would  their  productions  have  attained  to  a 
truly  glorious  eminence.  It  was  Mr.  Dwjer's  opinion  that  their  wonder- 
ful skill,  when  receiving  additional  purpose  and  meaning,  would  have 
created  much  nobler  works  through  their  embodiment  of  mental  attributes. 
The  frieze  of  the  Parthenon,  he  contended,  while  he  had  the  fullest  appre- 
ciation of  its  beauties,  ought  not  to  be  viewed  iu  any  other  light  than  as  a 
production  in  imitative  art.  Nature,  he  said,  had  been  so  faithfully  studied 
and  delineated,  tliat  very  few  inaccuracies  could  be  discovered  ;  but  he 
deduced  from  this  and  the  pervading  similarity  of  features  and  vacant  ex- 
pression, not  only  that  the  moikls  must  have  been  of  a  superior  class,  but 
also  that  the  Greek  artists  had  relied  upon  their  powers  of  imitating  ob- 
jects as  they  were  seen  by  them. 

The  second  part  of  this  paper  was  read  by  Mr.  Dwyer  on  October  27. 
His  plan  of  trealmeut  sought  rather  to  embody  generally,  than  to  judge 
of  art  in  its  details.  Simplicity  with  purpose  constitutes  perfection  in 
art;  and  although  these  are  tlie  most  rarely  developed,  they  are  most 
readily  recognised  by  the  public.  What  constitutes  historical  art  ?  Is  it 
represented  by  battle  scenes,  massacres,  processions,  or  reviews  ?  He 
thought  we  ought  to  find  a  combination  of  characteristics  in  persons,  time, 
and  place,  harmonising  with  the  event  represented,  and  with  mental  attri- 
butes commanding  reverential  attention,  and  exciting  a  feeling  of  emulation 
in  the  spectator.  In  painting,  the  accredited  substitutes  are  too  commonly 
portraits  and  gatherings  from  old  prints.  The  recent  exhibitiou  at  West- 
minster Hall,  professedly  of  historical  art,  was  iu  point.  The  painting  of 
"  Alfred  the  Great  inciting  the  Saxons  to  prevent  the  Landing  of  the 
Danes,"  displayed  a  high  purpose, — an  attempt  to  show  in  a  simple  fact 
what  our  navy  once  was,  and  lead  us  to  respect  him  who  by  his  genius 
improved  the  bulwarks  of  our  country,  and  laid  the  foundation  of  our  pre- 
sent mercantile  greatness.  On  the  other  hand,  "  The  Battle  of  Meeauee" 
could  only  excite  a  feeling  of  horror,  and  was  better  fitted  for  the  Horse 
Guards  than  for  a  decoration  in  the  new  palace  at  Westminster.  A  moral 
lesson  might  he  discovered  in  "  Richard  Coeur  de  Lion  forgiving  Bertrand 
de  Gourdon," — an  embodiment  of  a  noble  principle  in  Christianity.  On 
the  other  hand,  ''Edward's  geuerosilij  to  the  People  of  Calais  during 
the  Siege  of  1346,"  is  too  problematical.  He  called  attention  to  a  scriptu- 
ral picture,  by  Mr.  Riviere,  relating  to  the  "  Seven  Acts  of  Mercy,"  in 
which  the  conditions  of  sickness,  hunger,  and  the  houseless,  were  expressed 
through  the  means  of  English  associations — appealing  in  English  garb 
to  English  understandings,  and  thus  rendering  art  more  sympathetic. 

The  decorations  for  the  new  palace  at  Westminster,  according  to  the 
comprehensive  system  laid  down  by  the  Commissioners  of  Fine  Arts, 
aflford  an  unexampled  opportunity  to  artists  to  gratify  the  desires  of  all 
■who  venerate  painting  only  in  its  noblest  workings.  He  hoped  the  term 
"  decorations"  would  not  continue  as  hitherto  to  be  misunderstood  and  re- 
stricted in  its  meaning,  by  artists  generally,  and  that  the  time  had  returned 
when  all  branches  of  the  arts  would  be  considered  honoured  in  their  appli- 
cation as  decorations.  M  hat  has  lately  been  the  general  estimation  of  a 
painting  on  a  wall  ?  why,  mere  ornamentation,  whereas,  if  removed  from 


such  a  position  and  framed  as  a  picture,  it  is  recognised  as  of  fine  art,  or 
high  art.  He  further  remarked  that  artistic  works  iu  metal,  such  as 
jewellery,  kc,  would,  if  iu  marble,  take  rank  as  fine  art.  These  false 
distinctions,  he  contended,  had  led  to  an  overflow  of  followers  into  certaia 
divisions  of  art  called  professional,  while  in  others,  deemed  industrial,  a 
scarcity  equally  evident  prevails.  A  skilful  designer  for  manufacturers 
is  as  much  an  artist  as  the  painter  of  landscapes  or  portraits,  and  the  de- 
signer requires  for  his  purpose  abilities  both  mentally  and  manipulatively 
superior  to  the  other.  He  pointed  out  Holbein,  who,  as  a  portrait  painter, 
imitated  admirably,  but  as  a  designer,  he  invented  nobly.  He  also  named 
Quentin  Matsys.  Successful  works  in  art  emanate  only  from  a  congenial 
source,  and  the  taste  of  a  nation  must  always  influence  their  production. 
Whatever  is  truly  great  or  practically  useful  is  always  based  upon  simpli- 
city. The  simple  outlines  of  Greek  and  Etruscan  vases,  have  caused, 
perhaps,  more  abstruse  geometrical  investigations  into  conic  sections  than 
even  the  planetary  systems ;  yet,  he  thought,  geometry  had  not  beeu 
brought  to  assist  art  in  their  formation. 


ROYAL  INSTITUTE  OF  BRITISH  ARCHITECTS. 
Nov.  1. — Samcel  Angell,  Esq.,  V.Pi,  in  the  Chair. 

The  Chairman  addressed  the  meeting  on  the  occasion  of  the  opening  of 
the  new  Session,  and  alluded  to  the  generally  improved  character  and  style 
of  many  new  buildings  in  progress,  and  to  the  sanitary  measures  that  now 
so  properly  engage  much  of  the  public  attention.  He  adverted  to  the  loss 
the  Institute  had  sustained  by'the  death  of  Mr.  George  Allen,  Fellow,  and 
likewise  to  the  recent  death  of  Mr.  L.  N.  Cottingham,  an  architect  whose 
talents  had  justly  brought  him  into  considerable  notice. 

A  paper  was  read  by  Matthew  Dioby  Wyatt,  Esq.,  on  "  Mosaics  ai 
applied  to  Architectural  Decoration,"  which  he  illustrated  by  a  large  col- 
lection of  prints,  and  his  original  drawings  and  sketches  of  mosaics  ia 
various  Italian  churches,  some  rare  Roman  and  Florentine  mosaics,  and  a 
variety  of  specimens  of  those  of  modern  manufacture  by  Messrs.  Minton 
and  Co.,  Mr.  Alfred  Singer,  and  Mr.  Jeakes. 

Nov.  15. — Charles  Fowler,  Esq.,  Vice-President,  in  the  Chair. 

Mons.  Firmin  Epellet,  and  Major-General  Howard  Vyse,  M.P.,  wera 
elected  honorary  and  corresponding  members.  Mons.  Epellet  is  the  archi- 
tect of  the  department  of  the  Pas  de  Calais,  and  he  has  recently  completed 
the  town-hall  of  St.  Omer. 

Mr.  T.  L.  Donaldson  remarked  on  Mr.  Knowles's  plan  of  the  Parthe- 
non, which  was  among  the  drawings  exhibited,  that  it  showed  ajointia 
the  pavement  under  the  centre  of  each  column  of  the  naos,  which  is  quit< 
contrary  to  modern  practice.  Mr.  Donaldson  always  considered  that  there 
must  have  been  some  communication  between  the  naos  and  the  opisthodo- 
mos,  for  the  latter  was  used  as  the  treasury,  and  it  was  necessary  that  the 
priests  should  have  access  v\'ithout  having  to  go  round  to  the  outside  and 
other  end  of  the  building. 

Sir.  Penrose  did  not  think  that  this  hypothesis  could  be  established,  for 
there  were  no  signs  of  such  a  doorway  in  the  remains  of  the  Parthenon. 

Mr.  C.  H.  Smith  gave  an  account  of  a  kind  of  trap  or  porphyritic  build- 
ing stone  used  in  Devonshire,  where  Crediton  church  was  built  of  it.  He 
presented  specimens  to  the  Institute.  It  belongs,  he  said,  to  the  igneous 
formations,  and  is  formed  chiefly  of  melted  felspar,  but  having  many  bubbles, 
afterwards  filled  up  with  carbonate  of  lime.  Its  colour  and  durability 
vary  very  much.  That  of  a  light  grey  colour  is  least  to  be  depended  upon. 
The  line  of  bed  could  not,  he  observed,  be  detected,  so  as  to  atiTord  any 
inference  as  to  its  indication  of  the  durability  of  the  stone.  He  took  the 
opportunity  of  remarking  that  with  respect  to  limestones,  such  as  Bath 
stone,  the  oolites,  Caen  stone,  &c.,  setting  them  in  the  line  of  their  beds 
made  no  difl'ereuce ;  it  was  only  in  the  case  of  sandstones  that  any  benefit 
was  gained.  It  is  quite  impossible  for  any  person  to  say  from  an  inspec- 
tion of  a  block  of  Caen  stone,  what  is  the  way  of  its  bed.  The  best  looking 
stone  is  the  least  durable,  and  the  darker  the  most  durable  ;  and  generally 
speaking,  the  finer  grained  oolites  are  the  least  durable,  and  the  coarser 
grained  the  most  durable. 

Mr.  George  Godwin  called  the  attention  of  the  meeting  to  some  experi- 
ments on  Caen  stone  at  Mr.  Cubitt's.  Without  reference  to  the  action  of 
the  weather,  a  piece  of  Caen  stone  of  the  size  of  a  brick,  laid  with  the  bed 
parallel  to  the  pressing  surfaces,  required  a  crushing  force  of  50  tons ; 
another  piece  laid  with  the  bed  perpendicular  to  the  pressing  surfaces  was 
crushed  by  a  force  of  30  tons  only. 

Mr.  Ambrose  Poynter  thought  it  well  worthy  of  notice  that  the  mul- 
lions  in  the  windows  of  Henry  the  Seventh's  Chapel  stood,  throughout, 
contrary  to  the  way  of  the  bed,  and  yet  they  are  in  the  best  state  of  pre- 
servation. 

The  Vice-President  thought  this  statement  of  Mr.  Poynter's  might  be 
reconciled  with  the  experiments  detailed  by  Mr.  Godwin,  for  the  mullions 
had  little  or  no  weight  to  carry,  and  consequently  no  crushing  force,  while 
they  were  best  preserved  from  absorbing  wet,  by  having  the  bed-line  of  the 
stone  placed  vertically  instead  of  horizontally. 

In  the  course  of  the  discussion  it  was  remarked  that  Caen  stone  was 
very  variable,  containing  hidden  veins  and  faults,  and  nodules  of  clay, 
which  were  liable  to  be  affected  by  frost. 

Mr.  Donaldson  laid  before  the  Institute  an  account  of  the  church  of 
Santa  Maria  del  Fiore,  at  Florence,  and  of  the  design  for  completing  the 
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fB9ade,  sent  to  Ihe  Inslitute  by  Cavaliere  Niccolo  JIatas.  The  dome  is 
one  of  the  earliest  modern  domes,  and  second  iu  size  only  to  St.  Peter's,  at 
Rome,  but  older. 

Some  discuasioD  took  place  on  Ihe  propriety  of  Ihe  raeeling  coming  to 
an  otf-hand  vote,  approving  of  the  design  of  Cavaliere  Matas,  and  at  length 
a  commillee  was  appointed  to  examine  and  report. 


ON  MODEL  EXPERIMENTS. 
(Continued  from  page  3i3.J 
la  the  last  number  of  the  Journal  we  obtained  formula  for  the  compari- 
son of  the  weights  capable  of  being  sustained  by  similar  girders;  we  now 
proceed  to  apply  our  foriuu!;e  to  the  experiments  so  ably  conducted  by  Mr. 
Hodgkinson,  with  reference  to  the  proposed  bridge  over  the  Menai  Straits. 
A  report  of  these  experiments  will  be  found  iu  the  May  number  of  the 
Journal  for  18-iG,  from  which  we  extract  the  following  table  and  explana- 
tion : — 

"To  obtain  the  strength  of  tubes,  precisely  similar  to  other  tubes  fixed 
on, — but  proportionately  less  than  the  former  in  all  their  dimensions,  as 
length,  brcaiUh,  depth,  and  thickness, — in  order  to  enable  us  to  reason  as  to 
strength  from  one  size  to  another,  with  more  certainty  than  hitherto,  as 
mentioned  before.  Another  object,  not  far  pursued,  was  to  seek  for  the 
proper  proportion  of  metal  in  the  top  and  bottom  of  the  tube.  Much  more 
is  required  in  this  direction. 

In  the  three  series  of  experiments  made,  the  tubes  were  rectangular,  and 
the  dimensions  and  other  values  are  given  below. 


Last  ob- 

Vnlue of 

Distance 

Tliick- 

served 

Corres- 

Break- 

y,f"r 
crushing 

Ltngtli. 

between 

Weight. 

nesa  of 

Deflec- 

ponding 

ing 

supports 

Plates. 

tion. 

Weight. 

Weight. 

Strain. 

fl.   in. 

In. 

In. 

ft.    in. 

cwt.    qr. 

loch. 

Inch. 

Tons. 

Tons. 

Tods. 

31    6 

24 

11! 

30    0 

44      3 

•52.5 

303 

56^3 

07-  5 

19- 17 

■il     6 

24 

10 

30    0 

24       1 

•2/2 

1-.53 

20^3 

22-75 

14^47 

31     6 

24 

lei 

30    0 

10       1 
lb.  oz. 

■124 

1^20 

0^04 
lb. 

563 

lb. 

7^74 

8    2 

(! 

4 

7    C 

;fl     13 

■132 

•6(i 

9.4IG 

9,9.'6 

23^  17 

8    2 

6 

4 

7    6 

38     11 

■06* 

•32 

2,oas 

3,166 

15-31 

8    2 

ti 

4 

7    B 

•  • 

4    2i 

3 

2 

3    9 

10     12 

■oi;i 

.435 

2.464 

2,464 

24-66 

4    81 

3 

3    9 

4    15 

■03 

■13 

560 

672 

1342 

The  tube  placed  first  in  each  series,  is  intended  to  be  proportional  in  every 
leading  dimension,  as  distance  between  supports,  breadth,  depth,  and  thickl 
ness  of  metal,  and  any  variations,  are  allowed  for  in  the  computation.  Thus 
the  three  first  tubes  of  each  series  are  intended  to  be  similar ;  and  in  the 
same  manner  of  the  other  tubes,  &c." 

Here  it  will  be  observed  that  in  the  first  set  the  dimensions  are  four  times 
the  dimensions  in  the  second  set  nearly,  and  the  dimensions  in  the  second 
set  are  very  nearly  twice  those  in  the  first.  Comparing  the  first  of  the 
second  and  third  sets,  we  find  in  the  first  of  the  second  set  the  weight  of 
the  tube  78  lb.  13  oz.,  and  the  breaking  weight  9,976  lb. ;  and  in  the  first  of 
the  third  set,  the  weight  of  the  tube  10  lb.  12  oz.,  aud  the  breaking  weight 
2,4G4  lb.  Now,  by  the  formula  deduced  in  our  last  paper,  if  w  be  the  im- 
posed breaking  weight,  w'  the  weight  of  a  girder  in  scale  1,  the  breaking 

weight  of  a  similar  girder  in  scale  u  will  be  (  _'""("—   ) '"  \  ^„^ 
Here  (a-l)  =  l ;    w'  =  10  lb.  12  oz. ;    w  =  21b.;   i(;  =  2,464  lb. ; 


2v;-  («-l)  w'  ---  4918 lb.  nearly 


2!0  —  {u—\)w' 


«=  =  983G. 


This,  as  will  be  seen,  is  only  140  lb.  less  than  the  breaking  weight  as  found 
by  experiment.  It  will  he  observed,  moreover,  that  the  tube  in  the  second 
set  is  rather  more  than  twice  as  thick  as  that  in  the  fiist,  which  sufliciently 
accounts  for  the  slight  discrepancy.  Comparing  now  the  first  experiment  of 
the  first  and  second  sets,  we  shall  find  the  value  of  the  breaking  weight  in 
the  first,  deduced  by  the  formula  from  the  second— too  great : 

putting  M  =  41b.,  M)' =  78  lb.  13  oz.,  «j  =  9,9761b., 
the  breaking  weight  were  =  70  tons,— an  excess  over  experiment  of  nearly 
13  tons.  The  reason  of  this  dill'erence  is  obivous :  our  formula  supposes 
that  the  breaking  tension  per  square  inch,  in  all  the  models  compared  by  it, 
is  constant.  This,  no  doubt,  would  have  been  the  case  in  the  model  tubes 
of  Mr.  Hodgkinson,  had  they  been  constructed  of  one  uniform  plate  of 
metal,  and  not  rivetted.  The  necessity  of  rivetting  is  one  great  cause  of  the 
mishaps  which  are  constantly  occurring  in  iron  briilges,— as  we  endeavoured 


to  show  a  few  numbers  back,  in  a  paper  on  the  cause  of  the  breakage  of  the 
Dee  Uridge  [see  Journal,  p.  204]  :  the  longer  the  bridge,  the  wider  and 
more  numerous  must  be  the  joints,  and  the  greater  the  chance  of  irregular 
strains.  The  effect  of  rivetting,  we  observe,  has  been  to  reduce  the  breaking 
tension  per  square  inch  one-fifth,  in  the  first  of  the  first  set  of  experiments 
as  compared  with  the  first  of  the  last  set ;— how  much  that  effect  would  be 
increased  in  a  tube  460  feet  long,  or  fifteen  times  the  dimensions  of  the 
longest  experimented  on  by  Mr.  Hodgkinson— we  leave  our  readers  to 
judge. 

We  trust,  in  the  meaawhilc,  that  Mr.  Hodgkinson  will  continue  his  labours 
on  tubes  of  still  greater  length,  by  which  means  only  can  we  hope  for  any- 
thing like  an  approximation  to  a  law  for  the  mean  effect  of  a  number  of 
rivetted  joints.  However,  as  we  have  often  observed,  the  mischief  most  to 
be  apprehended  is  not  of  a  statical  but  dynamical  character,— the  constant 
recurrence  of  vibrations,  tending  to  loosen  the  joints,  perhaps  to  impair  the 
nature  of  the  iron,  and  ultimately  so  to  weaken  the  structure,  that  a  shght 
jar  or  strain  may  be  sufficient  to  produce  sudden  disrupture  of  the  whole. 


CITY  OF  LONDON  UNION  WORKHOUSE  COMPETITION. 

A  controversy  is  going  on  as  to  the  competition  for  this  building,  which 
is  likely  to  draw  the  general  attention  of  the  profession.  The  facts  we 
are  informed,  are  these. 

The  surveyor  who  measured  the  ground  for  the  guardians  is  named  as 
the  favoured  candidate,  aud  by  a  majority  of  two  obtains  the  award  of  the 
first  premium.  He  has  resorted  to  the  extraordinary  measure  of  sending 
round  to  the  guardians  a  plan  and  particulars  of  his  own  design,  and  so 
has  brought  himself  before  the  tribunal  of  the  public.  On  this  plan  he  is 
charged  with  having  taken  17  feet  more  ground  in  width  than  is  allowed 
to  the  other  competitors,  the  presence  or  absence  of  which  would  make  a 
great  difference  in  the  accommodation,  as  the  space  of  ground  is  uncom- 
monly narrow. 

Had  the  matter  rested  merely  with  the  board  of  guardians,  we  could  not 
have  interfered  until  a  decision  had  been  given  ;  but  as  Ihe  surveyor  has 
pleaded  to  the  jurisdiction  of  the  public,  we  feel  that  we  have  a  full  right 
to  institute  such  a  comparison  between  his  and  the  second  plan,  as  will 
show  that  there  are  no  sufficient  reasons  for  the  selection  ;  and  under  the 
peculiar  relation  of  the  surveyor  aud  the  board  of  guardians,  we  cannot 
but  look  with  suspicion  on  the  present  state  of  the  case. 

The  comparison,  unfortunately,  is  of  the  defects  of  the  surveyor's  plan, 
from  which  the  other  is  free.  Only  eight  day  rooms  are  provided  for 
1,000  inmales,— but  then  the  surveyor  says  that  two  "  work  rooms"  are 
day  rooms,  and  two  "dietary  rooms"  in  the  basement  are  day  rooms,  hav- 
ing, consequently,  two  sunk  areas  as  airing  yards.  No  separation  is  made 
of  aged  women,  mothers  with  children,  and  prostitutes,  who  are  to  be 
placed  in  one  day  room.  The  rooms  for  aged  couples  are  made  to  look  out 
on  a  dead  wall  close  by,  and  having  privies  and  urinals  beneath.  The 
infirmary  does  not  contain  sufficient  accommodation.  The  Poor-Law  Com- 
missioners have  wisely  protested  against  dormitories  on  the  ground-floor, 
but  the  surveyor  has  provided  them.  The  passages  are  circuitous^  and 
many  of  them  will  require  gas  in  the  daytime. 

As  the  strip  of  ground  is  long  and  narrow,  the  surveyor  has  made  his 
buildings  to  stretch  across  it,  so  that  they  can  be  built  against  at  a  future 
time,  and  light  and  air  excluded. 

As  to  the  design  of  the  chapel  which  he  has  sent  round,  we  cannot  but 
think  it  too  ornate  and  preposterous  as  applied  in  such  a  building. 

The  other  plan  runs  in  one  compact  block  along  the  ground  in  its  great- 
est length,  ha\iug  wide  spaces  on  each  side  for  courts  and  yards,  which 
can  never  be  interfered  with  by  any  buildings  on  either  side.  One  corridor 
is  carried  through  the  building  from  end  to  end,  proper  access  is  provided, 
fourteen  day  rooms  are  laid  down,  no  communication  can  take  place  be- 
tween the  sexes,  and  even  the  male  and  female  infirmaries  are  separated. 

A  body  of  masters  of  unions  have  pronounced  in  favour  of  the  second 
plan  and  against  that  of  Ihe  surveyor,  and  it  is  certain  that  the  latler  will 
be  rejected  by  the  Poor-Law  Commissioners.  Whether  Ihe  board  of 
guardians,  who  are  friends  to  the  surveyor,  will  dare  to  pass  his  plan  after 
llie  discussion  whicli  has  taken  place,  remains  to  be  seen ;  but  if  they  do, 
we  shall  cerlainly  not  fail  in  our  endeavours  to  do  justice  to  the  architec- 
tural profession. 
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SYDNEY  SMITH'S  PATENT  STEAM  INDICATOR, 

At  tlie  third  quarterly  meeting  of  (lie  Institution  of  Mechanical 
Engineers,  lield  at  Birmingham  on  October  29th.,  a  new  steam 
indicator,  patented  by  Mr.  Sydney  Smith,  was  explained  to  the  meet- 
ing; it  consists  of  a  dial  six  inches  in  diameter,  and  the  body  four 
inches  deep,  and  in  all,  about  ten  inches  high,  as  shown  in  the  an- 
nexed engraving: — 

The  details  of  the  invention  were  not 
given,  but  from  what  could  be  gathered 
there  appears  to  be  a  tube  of  cold 
■water  communicating  at  one  end  with 
a  steam  syphon,  attached  in  the  usual 
manner  to  the  boiler,  and  the  other  end 
of  the  tube  is  attached  by  a  flange  to 
the  flange  a  of  the  indicator;  at  this 
point  there  is  an  elastic  web  of  india 
rubber,  which  cuts  oft'  the  communica- 
tion of  the  cold  water  in  the  tube ; 
on  the  top  of  this  ehistic  web  (here  is  a 
vertical  rod,  which,  as  it  rises  or  falls, 
acts  on  a  weighted  pendulum  fastened 
on  to  the  axis  of  a  pinion,  gearing  into 
other  wheels  that  communicate  with 
the  hands  of  the  indicator.  It  will  thus 
be  seen  that  as  the  steam  in  the  boiler  increases  in  pressure,  it  presses 
upon  the  surface  of  the  cold  water  in  the  syphon,  and  consequently 
the  pressure  is  transferred  through  the  tube  of  water  to  the  elastic 
■web,  and  raises  the  vertical  rod,  which  actuates  the  gearing  of  the 
dial.  The  only  use  of  the  cold  water  is  to  keep  the  india  rubber  web 
tool.  It  does  not  matter  what  length  the  tube  may  be,— if  the  indica- 
tor be  screwed  on  to  one  of  the  legs  of  the  syphon,  IS  inches  to  2  feet 
long,  it  will  be  sufficient. 

The  apparatus  is  out  of  the  reach  of  the  engineer,  and  the  value  of 
the  invention  is  enhanced  by  the  accuracy  of  the  indications  not  being 
affected  by  the  distance  at  which  the  dial  plate  may  be  from  the 
boiler.  For  example,  in  marine  boilers  the  indicator  may  be  along- 
side the  compass,  and  be  as  faultless  a  guide  of  the  pressure  of  the 
steam,  as  that  instrument  is  of  tlie  course  of  the  vessel. 

Mr.  George  Stephenson  considered  it  a  most  valuable  invention,  and 
slated  that  he  had  had  one  put  up  at  his  collieries  at  Tapton  :— "It  is 
placed  some  distance  from  the  boiler,  and  in  another  house,  and  vtorks 
most  beautifully,  showing  the  rise  and  fall  of  the  steam  in  the  mos^ 
delicate  manner.  The  indicator  is  like  the  face  of  a  clock,  with  a 
pointer,  making  one  revolution  in  measuring  from  lib.  to  1001b.  upon 
the  square-inch  of  the  pressure  of  steam  ;  it  is  quite  from  under  the 
control  of  the  engineer,  or  any  other  person,  so  that  its  indications 
may  be  relied  upon,  and  the  construction  is  so  simple  that  it  is 
scarcely  possible  for  it  to  get  out  of  order." 

"  The  Indicator"  is  adapted  alike  to  high  or  low-pressure  engines. 
The  high-pressure  is  figured  from  lib.  to  1001b.,  and  the  low-pres- 
sure from  lib.  to  501b.  upon  the  square  inch. 

One  of  these  indicators  has  been  fixed  to  a  boiler  at  Messrs.  Miller 
and  Ravenhill's  manufactory.  Glass-house-fields,  Rateliff ;  another  in 
the  ^iit  steamer ;  and  one  at  the  Polytechnic  Institution. 


LIGHT  FROM  ELECTUICITY. 

Mr.  Staite  delivered  a  lecture  at  Newcastle  oa-Tyne,  oa  his  "  AV;o 
Mode  of  Lighting  by  Electricily." 

Mr.  Staite  having  first  described  his  galvanic  battery  and  otlier  ap- 
paratus, which  are  ou  an  entirely  new  principle  of  his  owu  maturing,  and 
whicli  cannot  be  well  described  without  diagrams,  observed  that  the  pro- 
duction of  light  from  electricity  was  not  a  new  thing  ;)(•;■  sf.  The  experi- 
ment of  the  cliarcoal  points,  and  the  phenomena  of  the  voltaic  arc,  with 
powerful  batteries,  were  well  known.  The  dilliciillies  hiihcrto  experienced 
tad  been — I.  The  economical  production  and  appiicaiiou  of  the  electric 
currents. — 2.  The  discovery  of  a  suitable  material  for  the  developm-nt  of 
the  light. — 3.  The  rendering  of  the  light  permanent  (the  greatest  difticulty 
of  all).  By  what  means,  and  to  what  extent,  he  had  overcome  these  dith- 
culties,  Mr.  Slaite  informed  his  audience.  He  produced,  under  a  gla.ss 
receiver,  a  brilliant  light,  before  which  the  gas  jets  of  ibe  lecture-room 
turned,  not  pale,  but  yellow.  "  The  peculiar  characteristics  of  the  electric 
light  (said  Mr.  Staite)  were  its  purity  and  volume.  Tlie  most  delicate 
shades  of  colour  might  be  delected,  while  the  eye  was  not  distressed  by  its 
effects.  The  same  quantity  of  light,  developed  by  gas,  or  any  other  known 
means,  would  be  absolutely  unendurable.  That  the  light  was  not  the  re- 
suit  of  combustion,  strictly  speaking,  was  evident.  There  couM  be  no 
combustion  without  the  presence  of  oxygen ;  and, as  the  light  was  developed 


to  the  best  advantage  under  a  closed  glass,  from  which  supplies  of  atmo- 
spheric air  were  excluded,  it  was  quite  certain  that  combustion  had  nothing 
to  do  with  the  matter."  The  light,  iu  fact,  the  lecturer  remarked,  could 
be  produced  as  readily  in  water  as  out  of  it  He  showed  its  peculiar  ap- 
plicability to  coal  mining,  for  it  could  not  explode  the  foulest  atmosphere. 
He  then  came  to  the  comparative  cost  of  the  electric  and  other  lights. 
M'ilh  a  battery  consisting  of  four  small  cells,  a  light  was  developed  equal 
to  3S0  mould  candles  (sixes),  or  300  wax  candles,  or  (i4  cubic  feet  of  the 
best  gas,  burnt  in  the  standard  burner.  This  was  ellected  by  a  consump- 
tion of  zinc  equal  to  0-77,  or  77-lOOths  of  a  pound,  being  lit'tle  more  than 
-J  lb.  of  zinc  per  hour.  When  the  light,  however,  was  brought  to  its 
maximum,  by  increasing  the  distance  of  the  electroids  to  their  limit,  the 
light  was  increased  nearly  threefold,  whilst  the  current  itself  was  reduced 
to  about  threellfths  in  quantity.  "Tliis  curious  fact  (continued  Mr.  Staite) 
I  have  frequently  observed  before.  So  that  the  light,  when  developed 
under  the  best  circumstances  consistent  with  its  permanence,  was  produced 
by  a  consumption  of  a  seventh  part  only  of  a  pound  of  zinc  per  hour — and 
that  light  equal  to  380  tallow  candles.  Assuming  that  the  zinc  so  con- 
sumed was  worth  one  halfpenny,  and  that  the  cost  of  the  working  solution, 
deducting  the  value  of  the  products  (sulphate  of  zinc,  &c.),  was  as  much 
more,  we  have  the  following  comparative  result ;— Electric  light,  Id.  per 
hour;  gas  light,  equal  thereto,  Gd.  to  «d. ;  tallow  candles,  7s.  (id. ;  wax, 
12s.  6d."  [But,  iu  addition  to  the  zinc  and  solution,  an  allowance  must  bfr 
made  for  apparatus,  skill,  labour,  &c.,  as  in  the  manufacture  of  other  lights 
— gas,  wax,  tallow,  &c.]  In  conclusion,  Mr.  .S.  observed,  "  By  a  careful 
comparison  of  all  modes  of  eliecting  artiticial  illumination,  I  think  I  am 
justified  in  saying  that  there  is  no  light  so  cheap  as  that  evolved  by  voltaic 
currents  of  electricity  ;  and  there  is  certainly  none  which  exhibits  such 
pure  and  brilliant  results.  The  absence  of  all  smoke  and  (lame,  and  noxious 
gases — the  non-consumptiou  of  oxygen — the  impossibility  of  its  iguiting 
surroundiug  substances — and  the  simplicity  of  the  apparatus — are  powerful 
recummendations  for  the  adoption  of  the  light  in  all  places  where  purity, 
and  brilliance,  and  safety,  and  economy,  are  sought  for." 

In  the  course  of  his  address,  Mr.  Staite  truly  observed,  in  reference  to 
the  alleged  jealousy  of  coal-owners,  gas-makers,  &:c.,  that  it  was  idle  to 
throw  obstacles  in  his  way  ;  if  his  electric  light  had  superior  merit  on  its 
side,  it  would  come  into  use  in  spite  of  any  local  opposition  ;  if,  ou  the 
contrary,  iu  practical  value  it  was  inferior  to  others,  it  would  fall  into 
olilivion. 


NOTES  OF  THE  MONTH. 

The  Building  Act. — A  committee,  nominated  by  Lord  Morpeth,  consisting 
of  Mr.  Hosking,  Mr.  Poynter,  and  iMr.  Shaw,  the  official  referees  ;  Mr. 
Pownall  and  Mr.  Aitcison,  district  surveyors;  and  Mr.  Biers  and  Mr. 
Piper,  builders,  has  been  appointed,  for  the  purpose  of  considering  the 
objectionable  parts  of  the  present  act,  with  a  view  for  amendment  in  the 
present  session  of  Parliament. 

Tidal  Hiirtwur  Board.— CapL  Betham,  R.N.,  Capt.  Washington,  R.N., 
and  Capt.  Vetch,  R.E.,  have  been  appointed  to  form  a  "  Tidal  Harbour  and 
Conservancy  Bond,"  under  the  jurisdiction  of  the  Admiralty,  each  to  re- 
ceive a  salary  of  £800  per  aunum. — How  is  it  there  is  not  a  C.E.  in  the 
appointment? 

The  Nelson  Column,  Trajalgar  Square. — Mr.  CareW,  the  sculptor,  has 
just  completed  the  model  of  the  principal  bas-relief,  for  the  compartment  of 
the  base  facing  Whitehall.  The  group  is  taken  from  Southey's  "  History  of 
the  Battle  of  Trafalgar,"  were  it  is  stated  that  Nelsoil,  observing  "  they 
had  done  for  him  at  last,"  ordered  new  tiller  ropes  to  be  rove  as  the  others 
were  destroyed.  There  are,  in  all,  fifteen  figures,  above  seven  feet  high, 
the  centre  group  taking  Lord  Nelson  to  the  cockpit. 

The  School  of  Design  at  Somerset  House  has  buen  re-modelled.  The 
general  direction,  hitherto  vested  in  the  Board  of  Trade,  has  beeu  confined 
to  three  per.-,ons  in  that  office— Mr.  Lefevre,  Mr.  Porter,  and  Mr.  North- 
cote.  The  council  of  all  classes  of  persons  has  been  supplanted  by  a 
council  of  three,  consisting  of  Mr.  Richmond,  the  painter;  Sir  R.  West- 
niacott,  the  sculptor;  and  Mr.  Ambrose  Poynter,  the  architect.  Mr. 
Wilson,  the  late  director,  has  had  assigned  to  him  the  superintendence  of 
the  provincial  schools;  and  two  of  the  late  masters,  Messrs.  Townshend 
and  Horsley,  have  beeu  appointed  professors  in  the  school.  There  is  to 
be  a  third  professor,  but  the  appointment  has  not  yet  been  filled  up. 

Cape  Town  ft^s-lKorks. — In  consequence  of  an  article  which  appeared 
in  our  Journal  some  time  since,  stating  that  the  apparatus  for  lighting  up 
Cape  Towu  with  gas  was  then  being  obtained  iu  England,  a  corre- 
spondent writes  us  word  from  the  Cape — "  It  may  be  gratifying  to  some 
of  your  readers  to  know  that  the  works  have  since  been  erected  and  in 
operation  now  twelvemonths,  to  the  surprise  as  well  as  gratification  and 
enlightenment  of  the  inhabitants  here,  who  have  most  liberally  encouraged' 
the  undertaking,  the  works  having  now  nearly  COO  lights  to  supply,  with 
a  steady,  increasing  demand,  and  which  success  must  be  mainly  attributed 
to  the  ability  and  persevering  energy  of  tlie  engineer,  Mr.  Alexander 
Wilson,  formerly  of  the  London  Imperial  Gas-^Vorks,  and  to  whom  the 
greatest  credit  is  due  for  the  manner  in  which  the  works  have  been  carried 
out  and  conducted, — hut  it  must  not  be  omitted  to  mention  the  able  maf- 
naging  director  it  has  lost  in  the  late  lamented  V.  S.  Watermeyer,  Esq.', 
through  whose  instrumentality  the  company  was  first  formed," 
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College  of  Surgeons. — The  College  Vavc  bought  ^H-rman  C'nppland's 
hoase  fn  LincoIn's-ina.!ields,  for  £IG,000,  so  as  to  enable  them  to  enlarge 
the  library  and  Hunterian  museum.  This  is  likely  to  make  more  v/orU  for 
Mr.  Barry. 

Royal  Academif. ~^lSlr,  Sydney  Smirke  and  Mr.  F.  R.  Pickersgill  have 
been  elected  Associates. 

Hif-hton's  Electric  Telegraph. —The  electric  telegraph  on  the  Baden 
Railway,  opened  on  the  15th  of  October  last,  is  worked  by  Highton's 
Patent  Gold  Leaf  Telegraph,  the  practical  workiug  of  which  gives  the 
highest  satisfaction.  Professor  Eisenlohr,  of  Carlsruhe,  appointed  by  the 
government  to  superintend  it,  stales  that,  trUh  one  wire  oJily^  information 
is  being  transmitted  at  the  rale  of  30  letters  a  minute;  whilst  the  most 
complicated  apparatus,  and  one  tliat  costs  ten  times  as  much,  and  requires 
a  much  more  powerful  current  of  electricity,  gives  not  more  than  GO  or  70 
letters  per  minute,  and  is  not  so  certain  in  its  action. 

China  Grass  Hope.—X  rope  has  been  lately  manufactured  from  a  new 
material,  called  "  China  Grass,"  at  Manchester,  by  Mr.  Thomas  Briggs,  of 
Salford  expressly  for  the  iron-works  of  the  Earl  of  Fitzwilliam,  at  Else- 
gar-  it'is  GOO  yards  long,  and  weighs  U  cwt.  3  qrs.  and  141b.  Ropes 
made  from  China  grass  are  stated  to  be  much  stronger  and  more  durable 
than  those  composed  of  hemp,  but  are  more  expensive.  Before  manufac- 
turing ropes  of  a  large  size  from  this  material,  Mr.  Briggs  had  some  small 
ones  made,  which  he  tested  by  working  iu  blocks  on  his  own  concerns  ; 
he  found  them  to  work  well,  also  to  be  very  strong,  and  of  great  durability. 
In  coal-pits  and  mines,  where  ropes  of  great  strength  are  required,  those 
made  from  China  grass  are  much  sought. 

Turkish  Honours,— Tribute  to  British  Science  from  ike  Sultan  Mahmoud. 
—Mr.  Fairbairn,  of  Manchester,  has  been  presented  with  a  decoration  of 
one  of  the  Turkish  orders,  in  consideration  of  the  valuable  services  per- 
formed by  him  in  his  capacity  as  engineer  to  several  extensive  works, 
undertaken  at  the  desire  of  the  Sultan. 

Professor  Willis  has  undertaken  the  editorship  of  Mr.  Parker's  new 
edition  of  tiie  "  Glossary  of  Terms  iu  Gothic  Architecture."  This  engage- 
ment  will  ensure  the  work  being  brought  out  with  success. 


I.2ST    OF    NE'SV    PATENTS. 

GRANTED    IX  EXGLAXD    FROM  OCTOBER    22,    TO  NOVEMBER  25,    18-47. 

Six  Months  allowed  for  Enrolment,  unless  otherwise  expressed, 

William  Klrrage,  of  Warner-place,  Hackney-road,  Middlesex,  for  "  aa  Improved  com- 
bination of  material  for  building  purposes,  and  a  new  application  of  certain  materials  for 
building  purposes."— Sealed  October  22.    Two  montbs. 

Edward  Barker,  of  Budleigh  Salterton,  Devon,  gentleman,  for  "  certain  Improvements 
in  the  preparation  of  manure."— October  2iJ. 

William  Thomas,  of  Cheapside,  merchant,  for  "  certain  Improvements  in  the  construe 
tion  of  stays,  and  in  machinery  for  manufacturing  stays;  parts  of  which  machinery  are 
applicable'to  other  species  of  weaving."— October  1,'6. 

George  Petrie,  of  14,  Mountford-street,  Whltechapel,  Middlesex,  for  "certain  Im- 
provements in  electric  telegraphic  apparatus."— October  26. 

Charles  Carey,  of  Churchyard-row,  Nfwington  Butts,  Surrey,  genfleman,  for  "  Im- 
provements in  obtaining  infusions  or  extracts  from  coffee  and  other  matters.'*— October 
26. 

Meyer  Meyer,  of  Artillery-place,  Finsbury,  Middlesex,  for  *' certain  Improvements  in 
the  manufacture  of  umbrellas  and  parasols."- November  2. 
James  Walker,  of  Glasgow,  gentleman,  for  "  Improvements  in  weaving." — Nov.  2. 
Thomas  Uuno,  of  the  Windsor-bridge  Iron  Works,  Manchester,  for  "  Improvements 
in  the  manufacture  of  railway-wheels  and  axles,  and  in  machinery  and  apparatus  for 
placing  carriages  on  to  a  line  of  rails,  for  removing  them  from  one  line  of  rails  to  another, 
and  for  turning  them."— Nov.  2. 

William  Boulnois,  of  Baker-street,  Portman-square,  MiddleffS-Tj  ceDilsEr.rt  fsr  "  Zci- 
provements  in  draught  harness."- Nov.  2. 

Jean  Charles  Victor  Coullon,  of  Auxerre,  France,  for  "  Improvements  in  propelling 
vessels." — Nov.  2. 

Bernard  Von  Rathen,  of  Putney,  Surrey,  civil  engineer,  for  "  Improvements  in  obtain- 
ing and  applying  motive  power." — Nov.  2, 

William  Longmaid,  of  London,  gentleman,  for  *'  Improvements  in  the  manufacture  of 
alkali  and  chlorine."— Nov.  2. 

Thomas  Langton,  of  Bullwell,  near  Nottingham,  for  "  Improvements  in  the  manufac- 
ture of  knitted  fabrics." — Nov.  2. 

James  Murdock,  of  Staple  Inn,  Middlesex,  for  "an  Improved  capsule  or  small  case  for 
protecting  matters  enclosed  therein  from  the  action  of  the  air,  and  an  improved  material 
to  be  used  in  the  manufacture  of  the  said  capsules."— Nov,  2. 

Thomas  Hancock,  of  Stoke  Newington,  Middlesex,  for  "  Improvements  in  fabrics  elas- 
ticated by  gutta  percha  or  any  of  the  varieties  of  caoutchouc."— Nov.  2, 

Richaid  Laming,  of  Clichy  la  Garenne,  France,  for  "certain  Improvements  in  manu- 
facturing and  purifying  coal  gas,  and  in  treatiug  a  residual  product  of  such  manufacture, 
also  improvements  in  preparing  materials  to  be  used  in  the  puriticatlon  of  coal  gas.*'^ 
Nov.  4. 

Obarlea  Low,  of  Roaeberry- place,  Dataton,  Middlesex,  gentleman,  for  "  Improvements 
m  the  manufacture  of  zinc,  copper,  tin,  and  other  metals." — Nov.  4. 

Cyprien  Marie  Jessie  Du  Molay,  of  Paris,  gentleman,  for  "  Improvements  in  inlaying 
and  coating  metals  with  various  substances." — Nov.  4. 

John  LavvBon,  of  Paisley,  North  Britain,  for  "  Improvements  in  machinery  for  sepa- 
rating burs,  seeds,  and  other  matters,  from  wool,  cotton,  and  other  fibrous  substances," 
—Nov.  4. 

George  Wells,  of  7,  Penton-place,  Walworth,  for  "  a  machine  for  the  purpose  of  caus- 
ing communication  between  tbe  guards  and  engine-drivers  of  railway  carriages,  whilst 
travelling  on  railways,  and  also  for  communication  between  vessels  at  sea  and  the  shore, 
and  for  other  similar  purposes ;  and  which  invention  it  is  intended  to  call  an  atmospheric 
aigo&l  by  land  or  water."— Nov.  4, 


Jpan  Marie  nurafonr,  of  Lyons,  France,  for  "  a  new  fastening  or  improved  system  of 
ladug  without  eyelet  holes."— Nov.  4. 

Joshua  Procter  Westhead,  of  Manchester,  for  *'  Improvements  in  the  manufacture  or 
treating  of  india-rubber."— Nov.  4. 

James  Pedder,  of  New  Union  Street,  Middlesex,  for  "  certain  Improvements  in  steam- 
engines,  and  in  propelling."— Nov.  G. 

Robert  Davison,  of  Broad-street,  City,  and  William  Symington,  of  the  same  place,  for 
"  certain  Improvements  in  the  application  of  heat  to  the  preparation,  desiccation,  and 
preservation  of  bread-stutTs,  confectionary,  pulse,  meats,  vegetables,  and  other  edible- 
substances." — Nov.  *'. 

George  Henry  Bursill,  of  Hornsey-road,  Middlesex,  and  Joseph  Radford,  of  Maida 
Hill,  gentleman,  .for  •'  Improvements  in  envelopes,  wrappers,  and  covers,  aad  in  ma< 
chinery  and  apparatus  for  the  manufacture  thereof." — Nov.  6. 

John  Robertson,  of  Tweed-raouth,  Berwick,  gentleman,  for  "  Improvements  in  archi- 
tecture; the  elementaiy  method  of  formation  employed  in  the  same;  also  further  appli- 
cable for  harmonizing  formation,  as  of  urns  or  vases." — Nov.  \), 

Henry  Fielder,  of  Carlton-villas,  Blaida  Vale,  Middlesex,  for  "Improvements  in  the 
construction  of  iron  beams  or  girders." — Nov  9. 

Reuben  Dyer,  of  Boston,  Lincoln,  brewer,  for  "  Improvements  applicable  to  two  and 
four  wheel  carriages." — Nov.  y. 

Edward  Waud,  of  Bradford,  Yorkshire,  spinner,  for  "certain  Improvements  in  the 
constniction  of  machinery  for  preparing  and  spinning  alpaca,  mohair,  wool,  flax,  and 
other  fibrous  materials." — Nov.  '.t. 

George  Heaton,  of  Birmingham,  for  "  Improvements  in  locomotive  engines." — Nov,  9. 
Henr^*  Krebs  Claypole,  of  Liverpool,   gentleman,   for  *'  certain    Improvements  in  the 
process,  apparatus,  and  machinery  for  making  sugar."     (A  communication.; — Now.  9. 

Joseph  Jean  Baranowski,  of  3,  Rue  Neuve  Clichy,  Paris,  gentleman,  for  a  ready- 
reckoning  machine." — Nov.  11. 

Israel  Kinsman,  of  Ludgate-hill,  in  the  City  of  London,  merchant,  for  "  Improvements 
in  the  construction  of  rotary  engines  to  be  worked  by  steam,  air,  or  other  elastic  fluids.'* 
(A  communication. )— Nov,  U. 

Frederick  Collier  Bakewell,  of  Hampstead,  Middlesex,  gentleman,  for  "certain  Im- 
provements in  machinery  or  apparatus  for  making  or  manufacturing  soda  water,  and 
other  aerated  waters,  and  liquids."— Nov.  11. 

Samuel  Salmon,  of  Houndsditch,  for  "  Improvements  in  rendering  certain  materials, 
applicable  as  a  substitute  for  leather,  paper,  papier  raache,  and  oil  cloth,  in  various  arti- 
cles of  manufacture."     (A  communication.)— Nov.  11. 

George  James  Sovvard,  of  Huntley-street,  Bedford-square,  Middlesex,  builder,  for 
**  Improvements  in  suspending  window-sashes,  shutters,  and  blinds,  and  in  the  construc- 
tion of  the  frames  for  the  same." — Nov.  11. 

Charles  Blackford  Mansfield,  of  Clare-hall,  in  the  University  of  Cambridge,  esq.,  for 
"  'in  Improvement  in  the  manufacture  and  purification  of  spirituous  substances,  and  oils 
applicable  to  the  purposes  of  artificial  light,  and  various  useful  arts  ;  and  in  the  applica- 
tion thereof  to  such  purposes,  and  In  the  construction  of  lamps  and  burners  applicable 
to  the  combustion  of  such  substances." — Nov.  11. 

George  Taylor,  of  2,  Bartholomew-place,  Kentish-town,  gentleman,  for  "  certain  Im- 
provements in  machinery  or  apparatus  for  sweeping  and  cleansing  chimneys,  funnels, 
flues,  drains,  and  other  places," — Nov.  13. 

James  Chesterman,  of  SheflBeld,  machinist,  for  "certain  Improvements  in  tape  mea- 
sures, and  in  cases  used  for  containing  the  same;  and  in  the  machinery  or  apparatus  for 
manufacturing  or  making  such  measures  and  cases,  or  certain  parts  thereof."— Nov.  13. 

George  Price  Simcox,  of  Kidderminster,  for  "  Improvements  in  the  manufacture  of 
carpets,  and  other  similar  articles." — Nov.  16. 

William  Edward  Newton,  cf  Chancery-lane,  for  "  Improvements  in  the  mode  or  modes 
of  manufacturing  or  preparing  certain  matters  to  be  employed  as  pigments."  (A  com- 
munication.)— Nov.  H. 

George  Phillips,  of  Park-street,  Islington,  chemist,  for  "certain  Improvements  in  the 
purification  of  certain  oils  and  spirits." — Nov.  16. 

William  Birkmyre,  of  Southdown,  Cornwall,  for  "  Improvements  in  smelting  copper 
and  other  ores."— Nov.  16. 

William  Brunton.jun.,  civil  engineer,  of  Poole,  Cornwall,  for  "  certain  apparatus  for 
dressing  ores  or  minerals." — Nov.  16. 

Piere  Armand  Le  Comte  de  Fontainemoreau,  of  15,  New  Broad-street,  city,  for  "  Im- 
provements in  manufacturing  braids,  plats,  fringes,  gimps,  and  other  similar  articles."— 
Nov,  18. 

Piere  Armand  Le  Comte  de  Fontainmoreau,  of  4,  South-street,  Finsbury,  for  "certain 
Improvements  in  the  process  and  machinery  for  making,  uniting,  and  preser\-iog  metallic 
and  other  tubes  or  pipes."     (A  communication.)— Nov.  18. 

William  Rocke,  of  Dudley,  Worcestershire,  for  "  a  new  mode  of  heating  and  applying 
wrought.iron." — Nov.  18. 

Alexander  Parkes,  of  Birmingham,  for  "Improvements  in  the  manufacture  of  metals^ 
aud  in  coating  iron  and  steel." — Nov.  18. 

Thomas  Martin,  jun.,  of  New-cross,  Deptford,  machine  maker,  for  "  Improvements  In 
the  manufacture  of  drain  tiles,  and  tubes,  and  other  articles  from  plastic  materials."— 
Nov.  18. 

Thomas  Walker,  of  Hanley,  Staffoidshire,  for  "  a  new  and  valuable  mode  of  decorating 
articles  of  earthenware  and  china."— Nov.  20. 

William  Reid,  of  University-street,  Middlesex,  for  "certaiu  Improvements  in  com- 
municating intelligence  by  electricity,  and  in  the  instruments  and  apparatus  employed 
therein."— Nov.  23. 

George  Philbrick  Swinbourne,  of  Plmlico,  Middlesex,  gentleman,  for  "  certain  Im- 
provements in  the  manufacture  of  gelatinous  substances,  and  in  the  apparatus  to  be  used 
therein." — Nov.  24. 

Richard  Coad,  of  Kennington,  Surrey,  chemist,  for  "  Improvements  in  the  combuation" 
of  fuel,  and  in  applying  the  heat  so  obtained  " — Nov.  25. 

Edwin  Travers,  of  Oldham,  Lancashire,  cotton-spinner,  for  "certain  Improvements  in 
looms  for  wea\*ing." — Nov.  25. 

William  Hutchinson,  of  Wakeling-terrace,  Barnsbury-park,  Middlesex,  gentleman,  for 
*•  Improvements  in  treating  pasteboard  and  other  substances,  rendering  them  [compact, 
and  imper\-ious  to  wet,  frost,  vermin,  and  other  destructive  agents."— Nov.  25. 

George  Holgate,  of  Spring-hill,  near  Burnley,  Lancashire,  cotton-spinner,  for  "certain 
Improvements  in  power  looms." — Nov.  25. 

Pierre  Philippe  Celestin  Barrat,  of  Paris,  in  the  kingdom  of  France,  for  "  Improvs- 
menta  in  machinery  for  tilling  and  working  land,"— Nov.  26. 
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390 
Measures  of  force  and  laws  of  mo- 
tion, 172 
Measurement  of  angles,  Byrne   on 

the,  313,351 
Measuring  and  valuing   carpenters 

and  joiners'  work,  62 
Mechanical  engineers,  Institution  of 

at  Birmingham,  37, 190 
Mechanical  equivalent  of  heat,  367 
Mechanics,  treatise  on,  by  Heather, 

108 
Mediaeval    architects,   Chantrell  on 

the  geometric  system  of,  227 
Mediterranean,  railway  from  Paris 

to  the,  140 
Memoir  of  Sir  John   Soane,  by   G. 

Bailey,  19 
iMenai  tubular  bridge,  31 
Mensuration,    railway,     Gardner's 

introduciion  to  (review),  393 
Mercury,  fusion  of,  336, 
Metal  for  clocks,  367 
iMetal,  raising  and  shaping  of,  112 
Metal  rollers,  Payne's  patent,  90 
Metallic  conductors,  protection   af- 
forded by,  260 
Method  of  saving  life   on   skating 
lochs  and  curling   ponds,   by   1'. 
Baillie,  62 
Metropolitan  churches,  new,  40 
Metropolitan   sanitary    regulations, 

136 
Meteorology,  Rennie  on,  150 
Mexico,  city  of,  263 
Microscopism,  255 
^Military  and  naval  engineering,  161 
Military  cemetery,  336 
Miller's  patent  safety  rein,  26 
Millward's  patent  figured  surfaces, 

225 
Mines  of  south  Staffordshire,  30 
Mineralogy  and  geology,  by  Rennie, 

149 
Mining,  by  Rennie,  149 
Miscellanea,  127 
Model  experiments,  on,  352,  398 
Molluscs,  256 

Moreland's  patent  furnaces  for  cop- 
pers, 122 


Morin  on  the  measurement  of  water, 
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Morse's  system  of  cerography,  64 

Mortar,  Lieut.  Roberts's,  IGl 

Motion  and   force,  on  the  measures 
and  laws  of,  129 

Motion  of  fluids,  97 

Moulded  bricks,  92 

Moulton's  improvements  in   caout- 
chouc, 320 

Mountainous  forests,  efl'ects  of  the 
destruction  of,  71 

Moving  mountain  near  Unkelon  the 
Rhine,  93,  120 

Mulvany's  life  of  James   Gandon, 
(review),  48 

Munich  art-union,  162 

Munich  in  1847,  345 

Muntz's  sheathing  for  ships,  180 

Murdock's  pigments  or  paints,  354 

Murray  on  improvements  of  Sunder- 
land harbour,  189 
Museum,    British,    239,   257,    275, 

302,  346,  393 
Musical  instrument,  electrical,  200 
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Napier's  improvements  iu  smelting 

copper,  357 
Naples,  two  new  churches  at,  63 
Nasrayth's  patent  screw  cocks,  353 
Navigation,  steam,  by  Rennie,  115 
Navigation  of  the  Seine,  162 
Navy  and  army  club,  163,  173,  231 
Neapolitan  railways  and  steamboats 

93 
Nelson    column,    Trafalgar-square, 

399 
New  act  on  steam  navigation,  30 
New  armament  for  royal  navy,  315 
Newbold  on  Tyre  and  Sidon,  112 
New  church  in  Old-street-road,  40 
New  corn  exchange,  Birmingham, 

93 
New  docks  at  Wisbeach,  31 
New  fulminating  powder,  290 
New  Great  Prussian  line,  63 
New  house  of  peers,  280 

warming  and  ventila- 
tion of,  262 
New  life  boat,  314 
New  lightliouse  apparatus,  385 
New  line  of  rail  at  St.  Gerraains, 

45 
New  method  of  overcoming  an  in- 
cline of  I  foot  in  12,  Erskine,  192 
New  metropolitan  churches,  40 
New  Oxford-street,  120 
New  palace   at   Westminster,  201, 

233 
New  parliament,  the,  290 
New  rudder  for  large  ships,  93 
New  system  for  propelling   vessels, 

94 
Niagara,  wire  bridge  at,  161 
Nicholson's  carpentry  (review),  204 
Night  telegraph    by  coloured  lights, 

Hepburn,  103 
Niraroud,  discoveries  at,  by  Layard, 

227 
Noad's  lecture  on  sulphuric  acid, 

262 
Non-conductor  of  heat,  94 
Norman  pillars  dug  up  at  Latheney 

abbey,  30 
Norris  and  TuU's  axle  box,  318 
Northern  drift,  wave  of  translation 

in  connexion  with,  94 
Northern  line  of  railway  from  Paris, 

140 
Note  Book,  Candidus's,  Fasciculus 
LXXII.,  233;  LXXIII.,  266; 
LXXIV.,  298;  LXXV.,  341; 
LXXVI.,  371 
Note  on  experiments  on  the  new  line 
of  St.  Germain,  45 
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Notes  on  foreign  works,  29,  62,  93 
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Noton's  improvements  in  smiths'  tue 

irons,  26 
Notre  Dame  at  Paris,  93 
Nott's  electric  telegraph,  50,  123 
Nuremberg,  gas  lighting  at,  93 
Nutation,  solar  and  lunar,  101 
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Mr.  Cottingham,  368 
Mr.  C.  HoltzapHel,   163 
Mr.  Papworth,  232 
Senor  Vasques,  368 
Ocean  steam  navigation,  paper  on 

by  Capt.  Henderson,  201 
Oilcake  presser,  Robson's,  390 
Ojibbeway    Indians,   pottery   made 

by,  81 
Oldstreet-road,  new  church  in,  40 
Opening  of  Hartlepool  west  harbour 

and  docks,  231 
Opera  house,  new,  at  Vienna,  29 
Opera,  royal  Italian,  at  Covent  gar- 
den theatre,  139 
Ore,  copper,  103, 
Organic  substances,  preservation  of, 

Ryan's  patent,  178 
Origin  of  the  Oxford,  Worcester,  & 

Wolverhampton  railway,  317 
Orleans,  railway  from  Paris  to,  140 
Ostia,  castle  of,   Ripingille's  sketch 

of,  21 
Ostia,  harbour  of,  paper  on  by  Sir  J. 

Rennie,  20 
Ostia,  pharos  at  (review),  104 
Overland  route  to  India,  German, 

197 
Over-zeal  of  art  collectors,  93 
Oxford-street,  new,  126 
Oxidation  of  metals,  prevention  of, 
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Paddington,  Trinity  church  at,  31 
Paintings  and  carvings  of  St.  BavoD, 

Ghent,  93 
Palace  at  Westminster,   new,  201 

233,  284 
Papier   Mache    ornaments,    Biele- 

field's  patent,  119 
Papworth  testimonial,  62 
Paris  and   Lyons  railway  terminus, 

erection  of,  29 
Partridge  on  heraldry,  314 
Pasley's,  General,  observations  on 
limes,  moriars,  cements,  ice.  (re- 
view), 310 
Patents,  American,  specifications  of 
87,317:— 

Indicating  the  height  of  wa- 
ter in  steam  boilers,  Faber,  87 

Letting    down    and    raising 
propellers,  Loper,  87 

Locomotive  axle-box,  Norris 
andTuU,  318 

Pneumatic  hydraulic  engine, 
Strode,  317 

Portable  forge.  Queen,  87 
Steam  engine,  improvements 
in,  Lighthall,  87 

ditto,  Loper,  87 
Truss  frames  of  bridges.  Ri- 
der, 87 

Water  wheels.  Drips,  87 
dittc>,      Lamb,  87 
Patents,  English,  lists  of,  3:4,64,90, 
128,  104,  200,  232,  204,  296,  336, 
308,  400 


Patents,  register  of  specifications  of 
new,  26,  50,  88,  119,  142,  178, 
223,  247,  290,  319,  353,  389 

Apparatus  for  melting  zinc, 
Smith,  26 

Area  gratings,  Marvin,  88 
Atmospheric  railway  tubes, 
Warcup,  90 

Brick  machine,  Ransorae,  145 
Caoutchouc,  Moulton,  320 
Chandelier  suspenders,   Fin- 
lay,  58 

Cooling    coke    ovens,    Ran- 
some,  320 

Copying   presses,   Kempton, 
390 

Dressing    lace    and   fabrics, 
Keely,  247 

Electric  light,  Wright,  355 
Electric  telegraph,  Nott,  5(» 
ditto,  Brett  and  Little,  294 
Electro    coppering,    gilding, 
&c.,  Piaget  and  JJu  Bois,  292 

Excavating    machine,     Pri- 
deaux,  121 

Figured  surfaces,  Millward, 
225 

Filtering  apparatus,  Harvey, 
143 

Flattening  glass  kilns.  Dea- 
con, 143 

Furnaces  for  coppers.  More- 
land,  122 

Furnaces,  Grundy,  319 
Gas  apparatus,  Hillary,  8S 
Gas  meters,  Cioll,  91 

ditto,  Uickeiiion,  293 
ditto.  Edge,  247 
Gas  improvements,  Lowe,  1 42 
Gas  retorts.  Walker,  29u 
Glass,  manufacture  of.  Bad- 
ger and  Chance,  27 

Glazing  cast  iron.  Kenrick,27 
Gun  cotton,  Taylor,  142 
Gutta    percha    safely    fuze, 
Smith,  179 

Heating  buildings  and  apart- 
ments, Rothschild,  26 

House  painting.  Crease,  8S 
Hydraulic     and     pneumatic 
machinery.  Walker,  389 

Impermeable      solution     for 
stone,  Teychenne,  91 

Incrustation  of  boilers,  Dt-I- 
fosse,  146 

Iron  and  brass  moulds,  Steiv- 
art,  122 

Iron  tubing,  Roose,  179 
Iron  wire,  Reid,  180 
Japanning   metals,    'Walton, 
351 

Life  buoys  and  boats.  Holds- 
worth,  145 

Lock  furniture  and  spindles, 
Pitt,  357 

Locomotive  engines.  Fossick, 
Hackworth,  and  Elliott,  319 

Locomotive   engines,   Gallo- 
way, 120 

Locomotive  engines,  Stephen- 
son, 120 

Lubricator     for    machinery. 
Carter,  391 

Making  zinc  and  gas,  Shears, 
294 

Manufacture    of  gas,    Lowe, 
223 

Metal  rollers,  Payne,  90 
Oilcake  presser,  Rubson,390 
Papier     mache     ornameiiis, 
Bielefield,  119 

Piers  and  harbours,  Borrie, 
247 

Pigments  or  paints,  Murduik 
354 

Preservation  of  organic  sub- 
stances, Ryan,  178 
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I'dtents,  Propellers forsleam  vessels, 
Caaussen,  88 

Railway  axles,  U'aterhouse, 
24T 

Railway   chairs  and   fasten- 
ings. May,  350 

Railway  switches  and   turn- 
tables. Wild,  320 

Railway  wheels  and  breaks, 
Grafton,  248 

Kotary  enRine,  Hreynton,  293 
Screw  cocks,  Nasniyth,  353 
Sewage  manure,  Higgs,  58 
Sheathing  for  ships,  Aluntz, 
180 

Sheet  melal  and  paint,  Wet- 
terstedt,  225 

Ships'    anchors    and   masts, 
McCarthy,  17'J 

Ships'    loj^s     and     sounding 
machines,  M'alker,  59 

Ships   and    propellers,    Bu- 
chanan, 178 

Slub  chains,  Baylis,  356 
Smelting  copper  ore,  BbU,  88 
ditto  Napier,  357 

Steam  boiler  furnaces.   Lord, 
121 

Steam  boilers.  Lodge,  181 
Steam      engine      regulators, 
Poole,  58 

Steam   engines,  Knowelden, 
356 

Steam  hammer,  Condie,  224 
Steam     power     for     cranes, 
Johnson,  291 

Tesselated  work,  Austin  and 
Rammel,  89 

Tubular  bridges,  Fairbairn, 
143 

Valves  for  sewers,  Hale,  181 
Wagon  covers,  Henson,  223 
Warping    vessels,     Beadon, 
291 

Water-closets,  Bunnett,  144 
Patents,  specifications  of,  a  treatise 

on,  106 
Paving,  Rennie  on,  81 
Payne's  patent  metal  rollers,  90 
Pendulum,   a   new   regulating  index 

for,  Mc  Ewan,  153 
Perspective  simplified,  Stewart,  (re- 
view), 18 
Permanent  railways,  method  of  con- 
structing, 83 
Peruvian  alloy,  analysis  of,  30 
Petersburgh  (St.)  120 
Penitentiaries,  construction  of,  331 
Piers  and   harbours,  Borrie's  patent, 

247 
Pharos  at  Ostia,  104 
Photogenic  experiments.  369 
Photographic  manipulation,  278 

portraits,  95 
Photography,  387 
Pile-driving,  pneumatic,  388 
Plan  for  arresting  the  progress  of  fire 
in  dwelling  houses,  192 

for  connecting  the  Atlantic  and 
Pacific  oceans,  228 
Plane  and  spherical  trigonometry,  by 

Jeans,  (review),  393 
Planet  beyond  Uranus,  9,  64,  111 
Plymouth,  elevation  of  the  land  at, 

94 
Pneumatic  and   hydraulic  machinerv. 

Walker's,  389 
Pneumatic  pile-driving,  388 
Pompeii,  the  Russian,  120 
Poole's  patent  steam  engine  regula- 
tor, 53 
Portable  apparatus  for  inhaling  the 
vapour  of  ether,  82 

forge.  Queen's  patent,  87 
Practical    treatise     on     perspective, 
Pyne,  (review),  18 

rules  for  gradients,  193 


Practice  and  theory,  Rennte,  151 

Prideau.i's  patent  excavating  ma- 
chine, 121 

Proceedings  of  scientific  societies,  20, 
61,  81,  122,  152,  183,  227,261, 
396 

Propellers,  method  of  letting  down 
and  raising,  Loper's  patent,  87 

for  steam  vessels,  Hillary's 
patent,  88 

Propelling  vessels,  new  system  of,  94 


Quarterly    papers     on    engineering, 

Weale's,  (review),  312 
Queen's  patent  portable  forge,  87 
Query,  a,  368 
Quick  and  slow  trafiic,  371 

R 

RaflFaelle,  an  architectural  author,  29 
Ratfaelle's  Breve,  26 
Rails,  iron  bridge,  Wood's,  164 
Railway  abattoir,  164 

and  coal  mines  in  Bohemia, 
29 

axles    and    signals.   Water- 
house's  patent,  247 

break,  by  F.  Knight,  190 

carriage     apparatus,     Ches- 
shire's,  190 

carriage  axles,  by  II.  Besse- 
mer, 190 

carriage  break,  289 

carriage,  (new),  368 

carriages.  Fuller's  india-rub- 
ber buffers,  154 

chairs  and  fastenings.  May's 
patent,  390 

club,  296 

curves,  setting  out  of,  28,  41 

expenditure,  182 

extension  for  speedy  travel- 
ling, 385 

from  Avignon   to  Marseilles, 
231 

from   Naples,  to  the  French 
frontier,  29 

from    the   Adriatic    to   the 
North  sea,  95 

indicator   and  alarum.   Car- 
rick,  61 

in  Switzerland,  163 

intelligence,  95 

lift  bridge,  241,295,  310 

locomotion  and  steam  navi- 
gation, Curr,  (review),  362 

legislation,  accidents  and  in- 
spection, 271 

mensuration,  Gardner's  intro- 
duction to,  (review),  393 

South   Devon,   opening    of. 
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statistics,  40 
suspension  bridge,  Cowper's, 
309 

switches     and     turn-tables 
Wild's  patent,  9,  320 

trains,  indicator  far   ascer- 
taining the  speed  of,  153 

wheels  and  breaks,  Grafton's 
patent,  248 

wheels,  tires  of,  230 
Railways  and  steamboats,  Neapohtan, 
94 

cost  of  previous  to  1841, 
183 

in  Germany,  96 
in  Italy,  96 
safety  of ,  4 1 

state   and   prospects  of  in 
France,  140 
Ransome's  patent  cooling  coke  oveo, 
320 


Ransome's  patent  brick  machine,  143 
Register  of  new  patents,  26,  50,  88, 
119,  142,  178,  223,  247,  290,  317, 
353,  389 
Restoration  of  the  Ulm  minster,  29 
of  Llandaff  catherlral,  30 
of      the     cathedral     of 
Speyer,  93 
Reading    and    Hungerford    railway, 

95 
Recent  depressions  in  the  land,  200 
Regulation  and  drainage  of  the  Rhine, 

199 
Reid's  patent  iron  wire,  180 
Renaissance  decorations,  by  F.  Grace, 

220 
Rennie's  history  of  engineering,  50, 

75,  113,  146 
Rennie  on  the  harbour  of  Ostia,  20 
Report  on  atmospheric  waves,  by  W. 

Birt,  257 
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Algebra  made  easy,  Tate,  92 
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demonstrated   by  its  monuments, 
L.  Canina,  17 

and    modern    architecture, 
Gailhabaud,  49 
Architectural  maxims  and  theorems, 

Donaldson,  202 
Art  of  sketching  from  nature  simpli- 
fied, Earl,  245 
Baronial  and  ecclesiastical  antiquities 
of  Scotland,  Billings  and  Burn,  159 
290 
Bridges  of  the  Romans,  104 
Carpentry    in    divisions.    A,    B,    C, 

Nicholson,  202 
Catechism    of    the     steam    engine. 

Bourne,  391 
Colosseum,  St.  Peter's,  and  the  Pan- 
theon, Amici,  18 
Copyright  of  designs,  Spence,  196 
Double  gauge,  Stephenson,  289 
Earthwork  tables,  Sibley  and  Ruther- 
ford, 246 

Bashforth,  202,  289 
Elements  of  geometry,  J.  D.,  393 
Engineer    and    contractor's    pocket 

book  for  1847-1848,  50,  290 
Ecclesiastical  and  domestic  architec- 
ture of  England,  Hadfield,  263 
First  series  of  railway  practice,  Brees, 

92 
Hand-book  of  the  "  sounder,"  203 
High-pressure     steam    engine.    Dr. 

Alban,  45 
History  of  the  abbey  church  of    St. 

Alban,  Buckler,  364,  393 
Introduction  to  railway  mensuration, 
Gardner,  353 

to  the  present  practice  of 
surveying  and  levelling,  99 
Indicator    and    dynamometer.   Main 

and  Brown,  312 
Letter  to  Lord  John  Russell,  Weale, 

312 
Life  of  James  Gandon,  the  architect, 

Mulvany,  48 
Mathematical  physics,  nerapath,361 
Narrative  of  the  recovery  of  the  Gor- 
gon, Key,  18 
Observations   on  lime,  &c.,  Pasley, 

310 
Post-oflSce  directory  for  1847,  Kelly, 

202 
Practical  observations  on  the  present 
state  of  the  steam  engihe,  Gustafs- 
son,  193 
Plane    and    spherical   trigonometry, 

Jeans,  393 
Practical  rules  on  gradients,  Ibbetson, 
195 

treatise  on  perspective,  18 
Quarterly    papers     on    engineering, 
Weale,  S12 


Railway  locomotion  and  steam  navi. 

gation,  Curr,  362 
Select  writings  of  Robert  Chambers, 

92 
Sketches,   graphic    and    descriptive, 

Blackburn,  303 
Short  treatise  on  the  steam  engine, 

Hanii,  193 
Tradesman's  hook  of  ornamental  de- 
signs, Leith,  202,  217 
Turning    and     manipulation,    llolt- 

zapfrel,51 
Revue  du  Havre,  296 
Rhine,  adorning  of  the,  123 

regulation    and    drainage   of, 
199 
Richardson,  on  ventilation  of  mines, 

155 
Richardson's  reversing  waterwheels, 

141 
Rider's  patent  truss  frames,  87 
Ritchie,  on   ventilating  buildings  by 

hot  water,  153 
Rivers  and  watercourses,  legislation 

of,  162 
Road  over  the  Alps,  162 
Roads,  Whitwortli  on  the  cleansing 

of,  201 
Robert's,  Lieut.,  mortar,  161 
Robinson,  Dr.,  on  the  decomposition 

of  water,  258 
Robson's  patent  oil-cake  presser,  390 
Rome,  Archaiological  Institute  of,  29 
Romney  marsh,  sea  defences,  26 
Roose's  patent  iron  tubing,  179 
Rope  machinery,  77 
Rope,  China  grass,  400 
Rosse's,  Lord,  telescope,  254 
Rotatory  engine,  Breynton's,  293 

Cordes  and  Locke's, 
38,  61 
Rothschild's  patent  for  heating  apart- 
ments, 26 
Rouen,  abbey  near  it,  94 

and  Havre  railway,  95 
railway  from  to  Pans,  140 
Rowell,  on  evaporation,  258 
Rowney's,  Dr.,  analysis  of  Bohemian 

glass,  64 
Royal  Academv,  95,  174,  400 
Artillery,  367 
Botanic  gardens,  163 
Institute  of  British  .Xrchitect's, 
6,  26,  62,  82,  123,   155,  192,  227, 
261,367,397 

Italian   opera,  Covent  garden, 
296 

navy,  armament  for,  161,  315 
Scottish   Society  of  Arts,  25, 
61,81,  123,  152,  192 
steam  navy,  63 
Rugendes,  the  painter,  63 
Russell,   on    the    interior    forms   of 
buildings  and  laws  of  sound,  82, 
124 

on   engineering  works   ex- 
posed to  the  sea,  125 
Rutherford's  self  acting  cart-drag  or 

break,  153 
Ryan's  patent  for  preserving  organic 

substances,  178 
Safety  of  railways,  by  M.  de  Bou- 
reuille,  41 

rein.  Miller's  patent,  26 
Saint   Alban's,   architecture    of,    by 

Buckler,  (review),  392 
Saint    Bavon,  Ghent,   paintings  and 
carvings  of,  93 

Denis,  internal  fittings  of,  60 
Germain  L'.Vuxerrois,  31,  399 
Paul's  church,  Alnwick,  28 
Peter's  at  Rome,  126 
Petersbugh,  126 
Sandstone,  sculptured,  impervious  to 

the  climate,  154 
Salter  on  colouring  geological  maps, 
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Salt's  expanding  die,  295 
Sanitary  regulations  of  the  metropo- 
lis, 136 
"  Sarah  Sands"  steam  vessel,  189 
Sawing  engine,  Cochran's,  200 
Scenery  and  decorations  of  theatres, 

Dnyer  on,  187 
Schinkel  on  art-culture,  226 
^cliuulof  design,  government,  13,399 

engineering,  Dublin,  31 
Scotland,  antiquities  of,   by  Billings 

and  Durn,  (review),  1j9,  290 
Scott's  hydraulic  machine,  287 
Screw  propeller,  170 
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Bridge  over  the  Meuse,  348 
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Plate  1,  2. — Leeghwater  steam  engine  opposite       page 

..    3. — Railway  switch.  Wild's 

. ,   5. — Cologne  cathedral 

. .  6. — Nott's  electric  telegraph, — CroU's  gas 
meter, — Poole's  steam  engine  re- 
gulator,— Higgs's  sewerage 

. .    7. — Architectural  carvings,  Gt.  Malvern  church 

. .   8. — Engineering  works.  Bridges 

. .  9. — Galloway's  locomotive, — Stephenson  & 
Howe's  improved  engine, — Lord's 
furnaces, — Prideaux's  excavator, — 
Gray's  gas  meter, — Moreland's  cop- 
per  furnace 
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Plate  10. — House    of   Lords — view    of   eastern 
side 
11. — Barlow  on  arches 
12. — House    of    Lords — view  of  northern 

end 
13. — Railway  lift  bridge,  Rastrick's 
14. — Buckingham  palace 
15. — Carlton  clubhouse 
16. — Blade  protractor,  Basire's 
17. — Museum  of  Economic  Geology 
18. — Railway  suspension  bridge,  Cowper's 


opposite     page 


201 
211 

233 
241 
265 

207 
310 
337 
369 


NORTHEASTERN  UNIVERSITY  LIBRARIES 


1   llili      llilllllli 

3  9358  00828803  4 


NORTHEASTERN  UNIVtHSITY  LIBRARIES 


3  9358  00828803  4 


i«;i|iii)(ii 


